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guidelines  for  its  u$e A^uggestionsvon  where  to  go  for  lore 
inforaation,  a  discussion  of  assuiptions^'and  Methods  used  in 
^preparing  eiployient  pi?Qjections,  azid.a  look  into  the  futtyre*  Sore 
than  850  occupational  briefs  are  presented^  grouped  into  t3     *  ' 
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activities;  scienti'fic  and  technical  occupations;  Mechanics  and 
repairers;  health  occupations}  socTial  scientists;  social  service 
occupations;  and  art,  design^'and  coMMunications-related  occupations. 
For  each  occupation  inforMation  is^presented  on  the  nature  of  the 
work;  places  of  eiployMent  training,  other  gualif ications,  and 
advanceMent;  eMployment  outlook;  earnings  and  wqrking  conditions;  and 
sources  of  additional  inforMation.  The  eMployMent  outlook  for  the 
following  industries;  agsicultare ;.  Mining  and  petrol^UM; 
construction;  Manufacturing;  tn^nsportation,  coMMunicatlons^  and 
puilic  utilities{  wholesale  and' retail  trade;"  finance, "insurance^  and 
real  estate;  service  and  Miscellaneous  industries;  and  governMent  ar-^, 
presented.  Access  to  the>  occupational  brief  I'a^Mfefde  possible  by  way 
of  a  Dictionary  of  Ckrfcupational  Titles  index  anh  alphabetical  index. 
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To  learn  about  this  Handbook,  see  How  to  Use  the  h^dbooK  page  3.  > 

To  locate  an  occupation  or  industiy,  see:  ^ 

Tabl^uf  Conienis.^jageix^  ^ 

D!cubnar>  of  OccupaiionaJ  Tides  Inde*.  page  745. 
'      AlphabeticaJ  Index,  page  756.  '      *        ,  ^ 

Job  titles  whifth  connote  sex  stereotypes  have  been  changed.  \ 

^  number  ol  job  lilies  have  been  revi5»ed  m  ihis  ^diiion  of  ih?  Handbook,  in  order  to 
enminule  ^jjjpnoiarions  of  sex  slereol>pini;.  The  nevv  tjlle^  ar^  conMstcnl  with  changes* 
in  the  iKcupauon^l  slassifi$.ati0n  s>stem  used  b>  the        Bureau  of  the  Census- and 
with  wv»nsiderahl>  more  numej'ou>  changes  in  the  Diciiorary  of  Opcupationat  Titles. 

For  a  general  vieW^  otAvprk  and  job%  in  the  United  States,  read  the*chapier  on 
Tomorrow's 'Jobs,  page  13,  "  \  - 

"   ^    '  .      *  '      '  7         -  J         ;  . 

Forecatsts  of  the  futiire  are  precarious!  Keep  in  mind  the  explanation 'on  page  5  of 
Twh.it  the  employment  outlook  information  in  the  Handbook  really  rneans-  Rca4  the 
section  on  As>umplionN  and  Methods  L  sed  in  Prepann^thc  EnTpIpymen't  Projections, 
page  11.  •  V  . 

The  job  picture *is  constantly  changing.  To  find  out  how  >/)u.can  keep  yoijr  information 
up  to  diite.  see  the  section  on  Where  to  Go  for  More  Information,  page  9,  * 

You  may  need  tocal  information,  too.' The  Handbook  give^  facts  about  each  o:;cupation 
for  the  JJnited  Stales  as  a  whole/ See  page  9  for  sources  of  jcll»  information  in  your 
hometown.  ,  ■  ^  .  • 

«         '  '     '  •  * 

Reprints  from  the  Haadbifuk  pro\^de  ah  inexpensive  wa>  to  get  occupaUonal  ouQook 
*  information  about  particular  fields.  For  instructions  on  how  to  order  one  or  more  of  155 
reprints,  see  page  776,  '  '     ^  "'^     '  ' 

SUBSCRIBE  TO  "mE:  OCCUPATIONAL  OUTLOOK  QUARTERLY,  AN 
ESSENTIAL' COMPANION  TO  YOUR  HANDBOOK 


It  keeps  you  up^o  date  on  fast-changing  employment  trends.  * 
it  rcfports  pronlptly  on  new  occupational,  research  results' 

It  analyzes  legislative,  educational,  and  training  developments  that  affect  career 
planning        .     «  « 


Foreword  '\ 

.  *  The  difficulties  yotrngr-^ioplc'  experience  wben  making  tbe  transition  ftom  school  to  work  has. 
been  recognized  by  leaders^  govcnunent  and  education  as  a  serious  national  problem.  One  way  to 
help  eaie  this  tran«tion  is^tojjrovkie  yoimg  people  with  accurate  and  comprehensive  career  guidance  ♦ 
information-  By  acquirin^gpecific  fcaowledge  of  the  various  occupations  in  bur  economy,  they  can 
become  aware  of  the  oppi^Umities  and  alternatives  that  are  available  to  them,  and  can  plan  for  careers 
suited  to  their  abilities  anc^spirations. 

The  Occupational  (iplook  Handbook  is  a  major  source  of  vocational  ^guidance  information  for 
hundreds  of  occuMtioi^For  each  occupation,  the  Handbook  describes  what  workers  do  on  the  job, 
the-  trainmg  or  eduatidS  needed,  and  most  importantiy,  some  idea  of  Ae  avaibbUity  of  jobs  in  Ae 
years  ah^.  •     .  ' 

^   Although  its  m^  puqpcJse  is  providing  information  to  young  people,  the  Handbook  is  also  a  useful  . 
resource  for  persons  entering  or  reentering  the  work  force  at  later  stages  in  their  lives.  Our  hope  in  Ae 
Departinent  of  Labor  is  that  this  publication  will  continue  to  offer  valuable  assistance  to  all  persons 
seeking  satisfying'juid  productive  employment.  '  •  ' 

W.  J.  Usery,  Jn,  Secretary  of  Labor 


Prefatory  tJote  '  - 

»   •  •  *        V,  '         -  — 

In  our  constantiy  chan^g  economy,  mfoimation  on  future  career  opportunities  and  educational 
requirements  is  necessary  if  young  people  'are  to  be  prepared  for  tomorrow's  jojB^or  more  than  30 
years,  the  Bureau  of  Labor  Statistics,  has  dotiducted  research  on  occupations  and  industries  for  the  pur- 
pose of  providing  this.infoi^tion  for  use  in  vocadaacyigu^  • 

The  major  product  of  tMs 'research  is  the  Occupational  Outlook  Handbook,  which  contains  infor- 
matK)n  on  job  duties,  educational  rcquiren^ents,  employment  outlook^and  earnings  for  more  than  850 
occupations  and  30  induces.  The  Handbook  information  is  based  on  data  received  from  a  variety  of 
sources,  including  business  firms,  trade  associations,  labor  unions,  professional  societies,  educatipnal 
institutions^^^governmept  ageHCics,  andrcprescnts  the  most  current  and  comprchenave  informa- 
tion avafl^e.    •     »  * 

As  part  of  thtf  Bureau's  continumg  effort  to  nicrease  the  usefidness  of  the  Handbook,  the  new  edi- 
tion has  been  substantially  revised  The  format  has  been  amplified,  and  a  number  <4f  statements  m- 
dude  information  on  the  effect  of  fluctuations  m  the  business  cycle  a^  wejl  as  long-run  expecta^ns. 
The  n^w  Handbook  uses  the  revised  non-sexist  j<ib  titles  developed  for  the  Dictionary  of  Occupational 
Titles,  and  includes  expanded  information  on  Mgh  school  courses  that  are  usefiJ  inj)r^)anngTor  each 
occupation  Fmally,  this  edition  contains  new.  guides  on  using  the  Handbook  for  both  students  and 
counselors.  \  *      •     '  •  ' 

>  • 

»  -        *  ► 

Julius  Shiskin,  Commissiorrer,  Bjireau  of  Labor  Statistics 


Letter  of  Endorsement 

/  .    •  •      •■       .  .  ■ 

WqA  can  be  one  of  life's  most  rewarding  experiences.  A  jobx^an  offer  pride  m  achievement  and 
an  ogportimhy  for  personal  growth,  as  well  as  the  secairity  of  an  adequate  mcome.  But  finding  work 
*that  K  satisfying  seldom  fa  eas>.  Career  plaiming  with  the  advice  of  trained  counselors  can  help  a  great 
deal.  '  .       .  ,  . 

.  To  assist  individuals  with  their  educational  apd  vocational  choices,  counselors  must  have  ocCupa* 
tional  information  that  fa  current,  accurate,  and  comprehensive.  The  Occupational  Outlook  Handbook 
fa  a  primar>  source  of  the  information  needed  fox  sound  career  plaiming.  For  more  than  850  occupa- 
tions and  30  major  mdustries,  the  Handbook  describes  what,  workers  do  on  the  job,  the  training  and 
education  re<)uired,  adv^cement  possibilities,  employment  outlook,  and  earnings  and  working  condi- 
tioi^s  Most  statements '2dso  list  professional  sodetiesr,  trade  associations,  unions,  and  other  org^ni^- 
tions  that  can  simply  additional  career  infonnation.  "  • 

Counselors  iq  all  work  settings  will  fiild  the  new  edition  of  the  Occupational  Outlook  Handbook  an 
invaluable  tool  for  helping  clients  plan  a  satisfying  future  m  the  working  world  ^ 


Thehna  Daley,'  President 
American*  Personnel  and 
Guidance  Association 

WiUiam  B.  Lewis  , 
Associate  Administrator" 
U.S,  Employment  Service 
U^.  Department  of  Labor 


Thomas  W.  Carr 

Director,  Defens^  Education 

U.S.  Departifieril  of  Defense 


Richard  L.  Roudebush. 
Administrator"^  « 
.Veterans  Administration 

r.  H.  Ben  - 
•Commissioner  of  Education 
Office^of  Education 
U.S.  Department  of -Health, 
Education,  and  Welfgu'e 

John  A^  Svahn,  Acting 
Adnlinfatrati)r 

Social  and  Rehabili^tion  Service 
U.S.  E>cpartment^of  Health, 
Education,  and -Welfare 


Contributors      ■  \ 

* 

The  Handbook  y^as  prepared  in  the  Bureau  jif  Labor  Statistics;  Division  of  Occupational  Outlook, 
under  the  sup^^^on  o&Russell  B.  Flanders  and  Neal  H.  Rosenthal  General  direction  was  provided  by 
Dudley  E  Young,  Assistant  Commissioner  for  Employment  Structure  and  Trends. 

The  planning  and  coordination  of  the  Handbook  was  done  b^  Michael  J.  Pilot-Max  L,  Carey,  Con- 
stance B.  DiCesare,  Daniel  E.  Hecker,  and  Anne  Kahl  supervised  the  researcteand  preparation  of  in- 
dividual//andiwfc  sections. 

Members  of  the  Kvision*s  staff  who  contributed  sections  were  Vance  Antjiony,  Harold"  Blitz, 
Douglas  J.  Braddock,  Charles  A.  Byrne  III,  Etonald  R  Qark,  C  Hall  Dillon,  Jr.,  Lawrence  C.  Ewake, 
Jr.,  Alan  Eck,  John  K.  Franklin,  Susan  C.  Gentz,  Stephen  W.  Ginther,  Stephen  C.  Hou^i,  H!  Philip 
Howard,  R*Van  Z.  Lawrence,. Chester  Curtiy  Levine,  Dana  Pescpsolido,  James  V.  Petrone,  John 
Reiber,  Philip  L.Rone^  Joan  M.  Slowitsky,  p.  Patrick  Wash, and  Hlfet  \  \; 

'  Coordiiiation  of  the  gath.ering'and  editing'of  photographs  and  preparation  of  thc'D.OT,  index  was 
done  by  Donald  Dillon.  Jean  F.  Wbetzel  pr^arai  the  fadcx  toOJxupatKras  aiid.!ndustri«.  Olive  B. 
Clay  provided  statistical  assistance.        \        *  ^ 

♦  Word  proces^mg  was  handled  by  Linda  Kellner,  Maria  Kline,  Sheila  Spofford,  and  Beverly  Wfl- 
'  liams>  * .  •  ~-  *  .      .  ^ 

•  Th^  statements  dealing  with  agricutore  were  prepared  in  conjimction  with  the  U^.  Dejtertment 
of  Agriculture  with  the  assistance  ^ofMelvinjfanssen,  Economic  Research  Service  and  Carr9niy.JJess, 
Dean,  College  of  Agriculture,  Kansas  State  University.  ^  *   •  . 
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The  Bureau  of  Labor  Statistics  gratefuDy  ackijowledges  the  cooperation  and  assistan.cc  of 
the  many  government  and  private  sources  that  either  contributed  photographs  or  made  their 
fadHUes  available  to  the  U^.  Department  of  Labor  photographers  for  this  edition  of  the 
Occupational  Outlook  Handbook.  ■  •     ■         .       •  , 


Government  Sources 

Federal  Department  ofA^ricullure,  Department  of  the 
Air  Force,  Pepartment  of  the  Arm>,  Departm^t  of 
HcaHh,  Edu^aUon,  ancf  Welfare,  Department  of  Irtten- 
or;  Department  of  Justice;  Department  of  Labor;  De- 
partment of  Transportation,  ERDA,  Forest  Service, 
General  Services  Administration,  Coverliment  Printing 
OfRce.  National  Aeronautics  and  Space  Admin^^tra- 
tion;  National  Oceanographic  and  Atmospheric  Ad- 
ministration, NaUonal  Institutes  of  Health,  DepaOment 
of  the  Navy;  U  S  Postal  Service,  and  Smithsonian  In- 
stitution« 

State  ati^  Local  City  of  Cincinnati,  Cit^  of  Denver,  Dis- 
triot  of  Columbia,  City  df  Houston,  Ohio— State  Police, 
and  Prince  Georges  County  (Maryland). 

Private  Sources  -  , 

«  • 

Membership.Groups.  Aluminum  Association,  Amencan 
Bankers  /Association,  Amencan  Chemical  Society; 
,  American  C-hirbpractors  Associatipn,  Amencai\  Dental 
Assistants  Aspciation,  Amencan  Dentwts  AssociatTon; 
American ^bme  Economic  Association;  American 
Hotel'^d  Motel  .Association;  *Amencan  Institute  of 
Architects;  American  Iron  an^.Steel  fnstitute;  Amer- 
.  ican  Optometric  Association;  American  Pediatry.  A^ 
.sociation,  American  Socfety  of  Planning  Officials; 
Amencan  TrucJfing  Association;  Associated  General. 
Contractors  of  America;  Association  of  Anjerica*  Rail- 
roads; Aviation  Maintenance  Foundation;  Forging  In- 
dustries Associatibn;.  Gypsum  Drywall  Contractors  In- 
ternational; International SWIiance  of  Theatiical  Stage 
Employers  and  Moving  Picture  Machine  Operators  of 
the  United  States  and  Canada;  International  Brother- 
hood of  Electrical  Workers;  International  Ladies'  Gar- 
ment .Workers  Union;  International  Taxicab  Associa- 
'tion;  Marble  Institut^  of  Anierica;  Mbtor  Vehicle 
Manufacturer's  Association;  jsJational  Association/of 


Auto  Dealers;  National  Pest  Control  Association;  Na- 
tional Committee  on  Household  Developments;,  Na- 
tional Education  Association,  Public  RelaUons  Society 
of  America,  Inc.,  Society  of  Amencan  Flonsts  and  Or- 
namentafHorticultunsts,  and  United  Auto  Workers. 

Industry  and  Business^^krospace  Corp.,  Air  Rediicuon 
Co  ,  Inc.,  American  X^lephone  and  Telegraph,. ARA 
Services,  Bausch  and  Lomb,  Brunswick  Corp.,  Canteen 
Corp.,  Chase  Manhattan  Bank,  The  G&O/B&O  Rail- 
roads,. Chesapeake  and  Potomac  Telephone  Co.; 
Chrysler  Corp.,  Clairol,  Clark  Equipment  Corp.,  Con- 
rad Hilton  Hotels;* Consolidated  ^ison  Company  of 
New  York;  Continental  Trailways  Co.;  Delta  Airimes; 
Doggett  Enterprises,  Dow  Chemical  Corp.,  Drexel  Fur- 
niture Co.,  Eastman  Kodak  Co.,  Eh  )LiIly  Corp.;  Ford , 
Motor  Co.,  General  Dynamics  Corp.;  General  'Electric 
/Corp.;  General  Foods  Corp.;  Georgia-Pacific  Co.;  Gil- 
pin Wholesale  Dru^i^  Co.;  Girard  Bank  and  Tni^t 
Co.;  Goodyear  Tire  and  Rubber  C04  GEldO;  Grand 
Unioif^tbres;  Grumman  Aerospace  Corp.^  Gulf  Oil 
Corp  ,  Harley  Davidson  Motorcycles,  Harshe-Rotman, 
and  Drucke,  Inc ;  Irving  Cloud  Publishing  Go.;  Inland 
Steel  Co  ;  Lbuisi^na-Pacific  Corp.,  Marine  Midland; 
Marriott;  Merkle  Press;  MOtual  of  Omaha;  National 
Cash  Register  Co;  Neiman  Marcus;  Oster  Corp.;  Phil- 
lips Petroleum  Co.;  PPG  Indukries;  Price  Waterhouse; 
RCA;  Santa  Fe  Railroad;  ScJiBage  Locke  Co.;  Sears 
Roebuck  Co  ;  Snelling  and  Snelling;  Southern  Railroad 
Systert;  Stacy  Adams;  *SteeIcase;  Sun  Oil.  Co.;  Texaco; 
Texas  Instruments;  Thompson  and  Litton,  Inc.;  Unilux, 
Int.;  Union  Carbide;  Weyerhauser  Co.;  Winchester- 
Western;  and  Woodward  and  Lothrop.  •  * 

Publ{catibns.  The  Catholic  Standard;  Contractor 
magazine.  Farm  and  fiower  Magazine;  Jeweler'^  Topics; 
Jobber  Topics^  New  York  Daily  News;  Snips  Magazine; 
Washington  Star  Newspaper;  and  Women's  Wear  DtflLy.  * 

Schools.  Cape  .Fear  Technical  Institutes;  George 
Washington  JJfiiversltv,  Johns  Hopkins  Universit^r;  Na-,, 


ttonal  Radio  Astronomy  Observatory;  University  of  Holy  Cross  Hospital.  Lutheraii  Theological  Seminary; 

Delaware;  a^d  University  of  Maryland.  ^  Metropolitan  Opera;  Mobile  General  Hospital;  Na^ 

Other  Children's  Hc«pital  of  Chicago,  Children's  ^'0"^'    Pallet;    United    Nations,    and  ,WRC-TM 

-Hospital  of  the  District  of  Columbia;  Fletcher  Drake;  (Washington.  D.C.)1  .  ' 


Note 


A  great  marry  trade  associations,  professional  societies,  unions,  and  indust^al  organizations  are 
able  to  provide  career  information  that  is  valuable  to  counselors  and  job  seekers.  For  the  convenience  of 
Handbook  users,  some  o/  these  organizations  are  listed  at  the  end  of  the  statements  on  individual  occupa- 
Uons  and  industries  Although  these  references  were  assembled  carefully,  the  BLS  has  neither  authonty  nor 
facilities  for  investigating  the^organizations  Ibted.  Also,  because  the  Bureau  does  not  preview  all  the  infor- 
mation or  publications'that  may  be  sent  in  response  to  a  request,  it  cannot  guarantee  the  accuracy  of  such 
information  The  listing  of  an  organization,  therefore,  does  not  constitute  in  any  way  an  endorsement  or  recom- 
mendation by  the  Bureau  or  the  US  Departmentof  Labor,  eiiher  of  the  organization  and  its  activities  or  of  the 
information  it  tpay  supply  Each  ofganiatation  has  sole  responsibility  for  whatever  information  itmay  issue. 

The  occupational  information  contained  in  the  Hartdbohk  presents  a  general,  composite  descrip- 
tion of  jobs  and  industries  and  cannot  be  expected  to  reflect  work  siUiatiqns  in  specific  establishments  or  lo- 
calities The  Handbook,  therefore,  is  not  intertded  and  should  n<nje%sed  as  a  guide  for  determining  wages,* 
hours,  the  right  of  a  particular  union  to  represent  workers,  approppiqte  bargaining  units,  or  formal  job  evalua- 
tion systems.  '  <^ 
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Instrument  makers  ( mechanical )   31 

Machine  t09l  op^ators   33 

'      Set-up  workers  (machine  tools).   34 

•  TooUand-diQ  makers...^.   35 
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Bookbinders  and  related  workers   38 

Composing  room  occupations   39 

Electrot^pers  and  stereotypers   41 

Lithographic  occupations  ;   42 

Photoengravers   44 

Printing  press  operators  and  assistants   45 

Other  industrial  production  and  related 

occupations....!?.  ,   48 

Assemblers..^  ^j.!^:   48 

Automobile  painters  ;   49 

Blacksmiths  ;  ^   51 

-31ue-collar  worker  supervisors  ,   '52 

Boilermaking  occupations  ;..  5.4 

♦  Boiler  tenders   ,   55 
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^  Forge  shop  occupations  \  ,   58 

Furniture  upholsterers  l.^^.   6 1 
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Sutionary  engineers  :   73 
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Postal  cferks   9 1 
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'  City  managers  !.?.  1130 
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Food  counter  workers  ^  167 

Meatcutters.;   168 

Waiters  an^  waitresses   170 

Personal  service  occilfjations..^  172 
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V    Secondary  school  teachers  208 

•  College  and  university  teachers  210 
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Central  office  craft  Occupations  I.*.  383 
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ERIC 


Automobile  mechanic^.^  
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Veterinarians  ^  452 
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occupations  ,  454 
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Electroencephalographic  techtiicians^...  455 

MedicaT  assistants  457 

Medical  laboratory  workers  458 
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Operating  rooiti  technicians  463 

Optometric  assistants..  *  464 

.  Radiologic  (X-ray)  technologists  466  * 

Respiratory  therapy  workers  467 

Nursing  occupatibns...*..  470 

„  Registered  nurses....  470 

"Licensed  practical  nurScs.  L^.  All  , 

Nursing  aides,  orde'mes,  and,  attendailts   474^ 

Therapy  and  rehabilitation  occupations,....^...,..  476^ 

Occupational  tnersrpists-rTrvTtrvTn.'.r.  l.J..      476  _ 

Occupatidnal'thcfapy  assistants........:...../  477 

Physical yther^pists  ....,....^:...\..  479  y 

JPhysical/therapist  assistants  and  ai'de$^....^  480 
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Othef  health  occifpattpns  .'.   485 
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HOW  TO  USE  THE  HANDBOOK 


How  auuir  kiwis  o(  jobs  mretiiere? 

More  than  850  occupations  ar^ 
.  described*  the  Handbook 

Although  this  is  a  large  number,  the 

'  total  number  of  occupations  in  tfie 
yS,  'ec6nomy  may  be  counted  in 
(hi  thbusands.  'Jobs  in  the  Hani- 
'hook  generally  arc  thos^  whic! 
young  people  are  most  interested  1 1 
learning  about  Most  occupatiors 

>  requiring  long  periods  of  education 
or  training  are  du^^^ussed,  as  are' i 
nurhber  of  sniairbut  growing  fidds 
of  employment  Altogether-^  the, oc- 
cupations in  the  Handbook  account 
for  about  95  percoit  of  all  safcsworic- 
ar,  aboiit  90  percent  of  professional, 
cnrft,  and  service  workers^  80  percent 

^  of  clerical  workers;  50  pocem  of  aD 
operative^;  and  smaller  proportioiis^  of 
?iaoageija]  workers  and  laborers.  The 
main  types  of  fanmn^  pccupatioos  are 
described  in  the  Handbook.  The  long-  < 
term  job  outlook  for  the  Nat^  as  a 
whole  is  discussed, 


Where  shottld  I  look  first? 

Start    with    jobs    you  know 
something  about  or  are  interested 
in.  If  an  ^portant  industry  is 
, located  in  yo&r  hometown,  for  ex- 
«mple>  you  may  find  it  useful  to 
read  the  Handbook  industry  state- 
ment to  find  out  about  the  niany 
different  kinck  of  jobs  in  that  indus- 
try and  their  ^iffcHng  training 
requiremenU  and  earnings  poten- 
tial. There  are  35  jndustry  state- 
ments in  the  Handbook^^  grouped  au:- 
cprding  to  major  divisions  in  the 
«     economy:  Agriculture,  mining,  and 
.petroleum;  ponstruction;  manufac- 
'  luring;  transportation,  communica-. 
tipns,  and  put)Iic  utilities;  wholesale 
and  retail  trade;  finance,  iiuurance. 
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and  real  estate;  servkres;  and 
government  You  may  wish  to  talk 
with  your  pareius  or  your  coimsetor 
about  current  job  prospects  in  ycKir 
Own  are^.  •  ^ 

You  may  be  interfested  in  a  cer- 
tain field —sales  work  or  repair 
work,  for  example.  To  find  out  what 
kinds  of  jobs  there  are  in  that  field,, 
'cpnsult  iht  '  HandbooiCs  Table  of 
Contftnts  for  the  appropriate  career 
"chister/*  All  of  the  occupatio^ial 
briefs  iA  the  Handbook  are  arranged 
in  "clusters"  of  related  jobs.  There 
arc  13  clusters  altogether.  Industrie 
al  production,  office,  service^  edu- 
cation, sales,  construction,  trans- 
portation, scientifi'c  and  technic^, 
mechanics  and  repair,  hedth,  social 
science^  social  service,  and  art, 
design,  and  communications  occu- 
pations. Mo^  career  clusters  in  the 
*  Handbook  describe  a  variety  of  jobs 
in  a  single  field:  Training  and  skill 
requiremerus  withi;i  a  particular 
i  clu^r  often  vary  a  great  deal!  If 
(  you  are  thinking  about  a 'future  in 
\tiie  health  field,  for  example,  you 
i!Hll  find  tiiat  a  f^w  job^in  this  field 
reqitire  only  a^  high  schoid  diploma; 
dthers,  require  a  degree  fixim  a  2- 
year  community  college*  or  junior 
college;   itill    others   require  ^ 
bachelor's   degree;   and   a  few  ^ 
require^  4  yeirs  or  more  of  formal 
training  following  college  gi^ua- 
tion.        /*  ■ 

You  may  already  hzie  a  specific 
job  in  mind.  To  find  out  where  it  is 
described,  turn,  to  the  Index  of  Oc- 
cupaSdns  and  Industries  at  the  back 
of  the  book.       \  "  ^ 

Whatwmiletm? 

Once  you  have  chosen  a  plaice  to 
begin— an  occupation  or  industry 


you'd  like  to  learn  "more  about— 
yqu  can  use  the  Handbook  to  find 
out  what  the  jobds^Iike,  what  educa- 
tion and  training  is  necessary,  and 
what  the  a^ivancement  possibilities, 
earnings,  and  employment  ouUoek  • 
are  likely  to  f>e.  Each  sec^on  of  the 
^Handbook  follows  a  standard  for- 
mat, makmg  it  easier  to-  compare. 
difTerent  jobs  with  one  another. 

It  is  imp^irtant  to  bear  in  mmd 
that  the  information  in  the  Hand- 
book is  designed  for^  career 
guidance,  purposes.  Ixi  the  effort  to 
present  a  meaningful  overview  of 
each  of  several  hundred  jobs, 
details  are  omitted,  and  ^some 
distinctions  are  glossed  over. 
Moreover,  each  statement,  has  its 
own  Ihnitafions,  mostiy  because  of 
imperfect  data  sources  and  limits^^^ 
on  length.  What  follows  is  a 
descriptionxif  the  type  of  infomia- 
tion  presented  in  each'  Handbook 
statement,  with  a  few  words  of  ex-  . 
planation. 

The  numbers  in  parentheses 
which  appear  just  below  the  tide  of 
most  Handbodfc  ^statements  are 
p.OS.  code  numbers,  D.O.T,  staiKis 
tor  Dictionary  of  Occupational  Ti- 
//ej,  npw  in  its  third  edition*  a  U.S. 
Department  of  Labor  publicatfon 
which  "defines*'  each  of  about 
3^,000  jobs  according  to  ?  system, 
¥<|iich  uses.code  numbers  to  classify 
each  job  in  terms^  of  the  type  t)f/ 
wo^  perfonned,  training  required, 
physical  demands,^  and  working 
conditions.  Revisio'n  of  the'  D.O.T.  ^ 
is  underway,  and  the  fourth  edition 
is  scheduled  to  appear  in  1976:  It 
will  include  thousands,  of^new  jobs* 
which  have  emerged-:ira  result  of 
techniilogical  and  other  changes  in  . 
the  past  fO  years.  An  index  listing 
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Handbook  occupations  by  D  OT 
number  prcccd^  ihc  alphabetical 
Index  of  Industries  and  Occulta- 
tions   DOT   numbers  arc  us^d 
pi|marily  by  public  employment 
service  agencies  for  classifying  ap- 
•  plicants  and  job  openings,  and  for 
reporting  and  other  operating  pur- 
^  poses  They  arc  included  in  the 
tiandbook  since  career  informationr 
centers  and  libraries  frequently  use 
them  for  filing  occupatiortti  infor 
^  mation. 

The  Nature  of  the  Work  section 
describes  the  major  duties  of  work- 
er^ in  the  occupation  It  tells  what 
workers  do  on  the  job^nd  how  Xhey 
do  it  Although  each  job  descnption 
is  typical  of  the  occupation,  duties 
are  likely  to  vary  by  gjnployer  and 
size  of  employing  ^cganization,  geo- 
graphic location,  and  other  factors. 
In  some  occupations,  individual 
workers  spedalize  ,in  certain  tasks 
In  others  they  perform  the  Entire 
rangtf  of  work  in  the  occupation.  Of  • 
course.  jo(p  xluties  coo(^uaUy 
change  as  ^  ^eghnology  advances, 
new  industrial  process^  are 
developed,  anctproddrcts  or  services 
change  In  prfparing  Ihtiiat^book, 
♦every  effort  is  made  toUnclu^e  the 
most  recent  information  available, 
but  because  of  th^  ^apid  rate  of 
change  in  sdme  fielder  th&is  not  ^I- 
wrays  possible.         <    4^  W 

The  Places  of  ErAf  i0>%ent  sec- 
^tioo  pcoyidd  information  on  the 
\  number  of  worker?  in  an  occupa- 
ion  and  tells  whether  they  are  con- 
entrated  in  certain  industries  or 
gdographic  areas  Whether  an  pe- 
culation is  large  or  small  is  impfer- 
tank  to  a  jobseek^r  because' large , 
occiroations/even  those  growing 
sIowlV.  offer  more  openings  than 
small  ones  because  of  the  many 
wdrkerk  who  retire  or  die  each  year. 

3ome\  occupations  are  concen- 
trated in  particular  industries.  Most 
cooks  'an(i  chefs,  for  example,  are 
employed  in  restaurants  and  hotels 
While  secretaries  are  employed  ip 
almost  every  industry  If  an  occupa- 
tion is  found  primarily  in  certain  in- 
dustries, this  section  lists  them. 


A  few  occupations 'are  concen- 
trated in  certain  parts  of  the 
country.  Actors  and  actresses,  for 
example,  us.ually  work  in  California 
and  New  York.  This  information  is 
included  for  the  benefit  of  people 
who  have  strong  preferences  about 
where  they  live— because  they  do 
not  wish  to  be  separated  from  their 
families  and  friends,  f6r  example. 
For  most  occupations,  however, 
employment  b  widely  scattered  and 
generally  follows  the  same  pattern 
as  the  distribution  of  the  popula- 
tiSh. 

In  addition,  the  proportion  of 
*  women  emptoyed  is  mentioned  m  a 
number  of  Handbook  statements, 
(nformktion  on  part-time  employ^ 
V  mcnt  is  includeij  because  it  is  im- 
portant to  students,  homemakers, 
retired  person^,  and  others  who 
may  want  to  work  part  tfme.  Know- 
ing which  occupations  offer  good 
opportunities  for  part-time 
can  be  a  vakiable  lead. 

The  Training,  Other  Qiudifioi- 
tions,  and  AdvaiKement  sec^on 
should  be  read  carefully  because  it 
often  is  necessary  to  start  planning 
toward  your  career  goal  early  in 
"iiigh  school.  It's  a  g9od  idea  to  look 
closely  at'lhe  list  of  high  school  and 
^olkgej  courses  regarded  as  useful 
prcMra'fcSjn  for  the  career  you  have 
mi'n^.  Wearly  all  Haryibook  state- 
lents  list  such  courses". 
Workers  can  qualify  for  jobs  in  a 
variety  of  ways,  including  college 
study  leading  to  a^ertificate  or  as- 
',sociate  degree;;:programs  offered  by 
post-secondary  vocational  schools, 
both  public  and  private;  home  study* 
courses;  gbvemment  training  pro- 
grams; experiepce  ornraii^ng  ob- 
tained, in  the  Armed  Forces;  ap- 
prenticeship and  other  formal  train- 
ing offered' on-the-job  or  in  the 


classroom  By  employers;  and  high^  material. 


lion  and  the  speed  with  which  you 
advance  often  arc  determined  by 
the  amount  of  training  you  have. 

In  an  effort  to  protect  the  public, 
kU  States  have'  certification  or 
Jicensing  requirements  for  some  oc- 
cupations  to  assure  that  workert  are 
properiy  qualified.^^  Physicians^d 
ntirses,  elementary  ted  secondary 
schoolteachers,  bad>ers  and* 
cosmetologists,  elecinaans^  and 
plumbery  are  examples  of  occupa- 
^ons  that^arc  licensed.  If  you  are 
considering  occupations  Jhat 
require  State  licensing,  be  sure  to 
check  the  requirements  in  the  State 
in  which  you  plan  to  work. 

An  important  factor  in  ccu^r 
choice  is  the  exteni  to  which  a  par- 
ucular  job  suits  your  personality. 
Although  it  is  often  difficult  for 
people  to  assess  themselves,  your 
counselor  undoubtedly  is  familiar 
with  tests  that  can  help,  ^h  state- 
work  *  ment  in  the  Handbook  provides  in- 
formation which  allovfcrs  you  to 
match  your  own  unique  personal 
characteristics— your   .likes  and 
dislikes— with  the  chiracteristics  of 
the  job.  For  a  particular  job,  yoU| 
may  need  the  ability  to: 
Vjnake  responsi^^le  decisions, 
motivate  ot^^^ji^    ^  , 
^Iirect  ^d^ttj>ervi^c^;pxhers. 
/work  unc^r  cfose^upervision. 
work  in  a  highjy^competitive  at-  ' 
mosphere.  ,  , 

enjoy  working  with  ideas  and 
solving  problems, 
enjoy  working-with  people.  - 
enjoy  woilctng  with  thingSr^good 
coordination  and  .manual  dexterity^ 
ar/5  necessary. 

work  independently— ^initiatfve 
and  self-discipnrfe  ar<  necessary.  ^ 

work  as  part  of  a  . team. 
,  eryoy  working  with  detail,  either 
nymbSrs    or    tecltnifal  *  written. 


school  courses.  For  each  o^cupa* 
tibn,  the  Handbook  identifies  which 
of  these  routes  of  entry  ispreferred. 
In  many  cases,  alternative  ways  of 
attainmg  training  are  listed  as  well. 
It  is  worth  remembering  that  the 
level  at  which'you  enter  an  occupa- 


^  enjoy  helping  people- 
use  creative  talents  and  ideas  and 

enjoy  having  an  opportunity  fof 

self-expression.  , 
derive  satisfaction  from  seeing 

the  physical  results  of  your  work, 
work  in  a  confined  area. 
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perfonn  repetitious  wprk.  \           .     y  Rgurol 

enjoy  wprkingoytside,  regardless  *  «\ 

ofthew^er,         J  n     .  -  ^  ^  ProJ^ted  1974^5 

'The  E«ipl0jiie«tO»tk>0k section  .  D«cnp/«;«  e-Ao;,;?.  ^/^o^vn.nf 

discusses- prospective  job  opportu-  )  .  « 

nities.  .Kno«5ng  whether  or  not  the  ^^H^  ^          *v«a^  for  aD  ocpipatiow   50.Q  pco^i  or  greater 

.  •           *  -  I I  i   L   r        i-f  Faiter  than  the  average  for  aD  occupatioRs  25.0  to  49.9  percent 

0  job  market  IS  likely  to  be  favorable  ASbvrt  as  fast  as  the  average  for  all  occupatjoas '  .?         15.0  ip  24.9  percent 

is   quite   unfortant  in   deciding  Stower  ibaA  the  average  for  aD  occupations   4.0  to  14.9  percent 

whether  to  pursue  a  speci|ic career^  Utile  change  is  expected  3.9  to  -3.9  peroent 

While  your  interests,  your  abilities  ^  Expected  to  dccfine  '  ?  -4.0  percent  or  greater 

and  >our  career  goals  are  extremely  *      Thc.averragc  increase  projcacd  for  aD  occupations' fc>r  the,  l974-g5  period  is*20.3 

important,  yoii^  also  tieM*  to  know  percent                               ^  \  ^  ^« 

.  ,          *  economy  picks  up.  However,    goal.  Gettmg  a  job  may  be  difficult 

"^'employment  ouUook  section  'Occupations  and  indostries    if  the  field  is  so  small  that  openings 

of,  most    Handbook    statements  -are  ess^xlnerable  to  ch^ges  m  the    are  feW  (actugnes  and  blacksmiths 

bp^ns  with  a  sentence  about  an-  •              cycle  Other  factors,  m-    are  examples)  or  so  popukr  th^t  ,t 

&ted     employmerit     growth  Auence  theirwcH-bemg.  These  mat^-    attracp  many  inorejo^^^ 

ti??^ugh  1985.  The  occupalion  is  «PJ°'«1      ^  """"ber  of-  there  are  jobs  (rad.o  and  television 

described  as  liicely  to  grow  about  as  "'^ndbook  statements.                ^  ■  broadcasUng.  jouma^em.  the  per- 

-^astastheaverageforalloccupa-  For  some  occupations  .t  u>  po^i-   formmg    arts,   ^d  modehng). 

tionsi  faster  than  the  average;  or  ^l*?  ^           xxtnisxn  the  number   Getting  a  job  also  can  be  difficult  in 

'    slower  than  the  average  (Figure  I),  of  people  pursuing  relevant  types  of  occupaUons  and  mdustn«  m  which 

JobopportumtUsinapanicularoc^  educauofr  or  trammg  and  sub-   employment  is  declmmg  (merchant 

cupatiZusiudly  are  favorable  if, m-  ^qu^nUy  .entenng  the  profe^pn.   saildrs    photoengravers.  typeset-, 

plcyment  increases  at  least  as  rapidly  Whpn  supply  as  well  as  demand,,,n-  ^  ters).  although  this  is      always  the 

ds  the  economy  as.aM-Occupa-  fo™ation«  available,  the  i¥<?m/-    ca^.  „,Hn„. 

tions  in  M  employment  stays  d^f^nbcs  prosRpcUvr  job  opr      Remember,   even  occu^aOoM 

about  the  same  or  ^ciLesgenerlly  PO«umUes  m  terms  of  the  an-    which  are 

offer  .less  favorable  job  prospects  ^If.'P^i!^  demahd-supply  relaUoh-    provide  some  jobs.  So  do  occupa- 

jj      ^  J,           ^       X.    .-  ship.  The  prospective  K)b  Situation    tions  m  which  employment. is  grow- 

than  growing  occupations,  because  .  /      j*:      n     «      *  j        •    .  i    j        ^  a^^^T:-^^ 

fU.  ^«/«  ^rJ^i^n,  nl.  fU^^       ,r>  « tentied  ."exce  lenj*' whcn  dcHiand    mg  very  slovidy  or  even  declining, 

tne  only  vpenings  are  tnose  due  to  »                     .           .  .  •    .      j-  ^i.       i       *  ^j*^  

'  rur^^                              .  rfs  J>kely.  to  greatly  jexceed  Supply;   for  there  always  isji  need  to  replace 
urnoHf.           •  "keenly  competitive'*  whejci  supply    workers  who  leave  the  occupation^ 
Somi^ndbook  statements  take  ^  ^  ^  occupatjoh  is  large,  the 
•     note  of  the>ffect  of  fluctuations  m  HanSook  stattmcnts  -  iiumber  of  job  openings  'due,  to 
the  busmessr^cycle.  This  information  ^^^^  ift  pigur,.!!.      •    '  turnover  can  be  quite  subs.Untial. 
.  IS  valuable^  to  pepple  ^icmg  into  info„naUoo  in  this  section    Bookkeep<;rs.  telephone  operators, 
long-range  pareer  possTMities_at  a  ^^^^^^     ^  carefully,  howevefc    and.  machinists  are\,examples  of. 
:   ume  when  the  economy  is^  a  .^^^     ^       ^        relati'vely.  few  .  large  occupations  wb)ch  proyide.a 
recession.    Young    people    ufi>s  ^     •  ^     compeUUon,   significant  number  of^b  openings 
derstandably  wonder  WSat  will  the  jnTfieTd  that  interests  you*diould    each  year  becgiise  of  tur^iover.  On 
^conomy  be  like  when  I  enter  the  ^^^e  fbu  take'a  sccok  lodk  at   the  average. ;  openings  resulting 
labor  market?  Wnl  it  be  harder  to  ^^^^^^  ^^^.^  replacement'  needs  are  ex- 
find  a  job  5  or  10  years  fram  now  ^  .^^^    ^^^^^^    pcctcd  Jo  account  for  70  percent  of 
than  It  IS  .  today?  The  Handbook  -^^^^    J       ^     P           afl  job  openings, 
givrfs  mformabon.  wherever  fcasi-^  ^^^^     ^  feel  that'\55ir  ap-      In-other  woixfs.  donU  rule  out  a 
ble,  on  occupat^orj^  and  industnes  *     *■  ^                     ^  .         •     .  <  , 
whose  levels  of  Employment  fluctu-  ^                     Rqur^ll  ' 
ates 'jn^ respbns^.  to' shifts  in  the'  ^. 
.  ^cmomic  climate.  It  helps,  to  bear  ^    job  opporihmties'                 Prpspective  demand-suppfy  relationship 
-mmindlhatemploymentmma^^^^  -  •        -   .  •                  Demand  much  greater*  thar)  supply 
butnotall-occupauonsandindus^  Very  goo*                    '      Demand.greaier  than  supply     .    '  . 
,tne$  is  directly  affected  by  an  Good  or  fayofable            ^     Rough  balance  between  demand  and  supply 
economic  downturn.  A  sharp  i.m*  May  face^compethion              Likelihood  of  rnore  Supply  than  demand 
'  proyeiriVnt  in  the  outlodlc  for^hese  K*tn  competiUon                  Supply  greateyhan  demand 
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potentially  rewarding  carter.simply' 
because  the  prospective  outlook  in. 
an  occupation  is  not  favorable.  Do 
discuss  your  abilities  and  aptitudes 
with  yoift  counselor.  Checking 
further  is  a  good  idea,"  too.  Sug- 
gestions .for  additional  information 
^  on  the  job  ijiarfcet  are  given  in  the 
,  fotlowinjg  $c<;^'on;  Wlvene  to  Go  for 
More  InfomiatiSn. 

How  rcJiaWe  is  the 'information 
on  the  outlook  *for  employment 
aver  the  next  10  years?  No  one, can 
predict  future  labor  miarket  condi- 
tions with'  perfect  accuracy:  In 
every  occupation»and  industry,  the  * 
nunjber  of  jobscekers  and  the 
*  number  of  job  openings  .constantly 
civmges.  A  Hse  or  fall  in  the  de- 
mand for  a  product  pr  service  af- 
fects the  number  of  worketsneeded 
to  produce  it.  New  invemions  and 
technoli^cal   innovations  create 
some  jobs  and  eliminate  others. 
Changes  in  the  size  or  age  distribu- 
tion of  the  populations^  work  at- 
titudes, training  opportunities,  or 
retirement  programs  determine  the'  * 
nufnber  of  woVkers  available.  As 
these  forces  interact  in*the  labor 
market,    some'  occupations  '  ex- 
perience a  shortage,  some  a  surplus', 
some  a  balance  between  jobscekers 
and^  openings.  Methods  used  by  * 
economists  lo  devejop  information 
on  future  occupati<rnal  prospects 
differ,  and  judgments  which  go  inco 
any  assessment  of  the  future  jdsd 
differ.  THerefpre,  it  is  important  to  " 
understand  what  underlies  eSacH 
statement  on  outlook. 

Kor  every  ocxrupatiop  and  indus- 
try covered  m  the  Handbook,  an 
estimate  .of  future  employment- 
needs  i%  developed.  These  estimates 
are  Consistent  with  a  set  of  assump-  - 
'  tions  about  the  future  of  the  ecc^o- 
my  and  the  country.  For  mqre 
detail,  see  tbc^sectipn,45n|itled.  As- 
sumptionsMethods  Used  In 
Preparing  the  Employment  Projcc- 
^  tions. 

Finally,  you  should  remember 
that  job  prospects  in  your  commu- 
nity or  S^te  may  not  correspond  to 
the  description  of  employment  out- 
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look  in  the  Handbook.  For  the  par- 
ticular job  you  are  interested  th,  the 
oudook  in  your  area  may  be  better, 
ornvorse.  The  Handbook  does' not 
discuss  the  outlook  tn  local  areas 
because  the  analysis  is  far  too  m^uch 
for  a^  centralized  staff  lo  handle. 
Such^  infohnation  has  been 
developed,  however,  ^  by  many 
States  and  localities.  Tfie  local  df- 
fice  of  your  State  Employment  Ser- 
,vice  is  the  best  place  to  ask'gbout 
loc^-area  emplpyment  projections. 
Be  sure  to  check  with  yoia*  parents 
and  Counselors,  too.    ; .  , 

The.   Eamtttfs    section  helps 
answer  rAany  ,of  the  questions  (hat 
y»u  ma/  ask  when  clKXwing  a 
career.  Will  the  income  be  high 
eifough  to  maintain  the  standard  of 
living  I  want  and  justify  my  training 
costs?  How  muchlirill  my  earnings 
increase  as  I  gain  experience?  Do 
some  areas  of  the  country  oj  some 
industries  offer 'better  pay  than, 
others  for  the  same  type  of  work? 
•.Like  moft  people,  you  probaBly 
Slink  of  earnings  as  money.  But 
money  is  only  one  type  of  financial 
reward  for^  work.  Paid  vacations, . 
health  instirahce,*  uniforms,  and 
discounts  on  clothing  or  other 
rperchandise  also  are  part  of  the 
total  eamin^s'package. 

About  9  out  of  10  workers 
receive  money  income  in  the  form 
of  a  wage  or  salary.  A  wage  usually 
is  an  hourly  or  daily  rate  of  pay,' 
while  a  salal7  is  a  weekly,  monthly,** 
or  yearly  c^te.  Most  craft  workers, 
operatives^  and  laborers  are  wage 
eamitrs,'  while  most^professional, 
techijfbal,  and  clferical^^rkers  are 
salary  earners.  ,  ,  ^ 

Ih  addition  to"  their  regular  pay, 
wage  anB-  salary  workers  may 
receive  exya  money  for  working 
overtime,  more  -than  their  usual 
number  of  hours,  or  on  a  night  sh{ft 
or  irregular  scl^dule.  In  some  occu- 
pations, wo^rkeK  also  may  receive 
tips  or  be  paiil  a  conimission  based 
on  the  amount  of  sales  or  .services 
they  provide  to  customers.  Factory 
workers  are  sometimes  paid  a  piece 
rate  which  is  an  extra  payment  for 


each  item  they  produce.  For  many 
workers,  these  types  qf  pay  amount 
to  a  large  part  of  their  total 
earnings.  *  ^  . 

The  remaining  10  percent  of  all 
workers  are  in  business  for  them- 
selves aild  earn  sdf-employment  in- 
come instead  .of  wages  or  salaries. 
This  group  includes  workers  in  a 
wide'variety  of  occupations:  Physi- 
cians, shopk^pers,  bart)ers, 
writers,  photographers,  ^and  farmers 
are  examples  *of  workers  who 
frequently  arc  self-employed. 

Workers  in  some  occupations 
earn  self-employment  income  in  ad- 
dition to  their  wages  or  salaries.  For 
example,  electricians  and  carpeor 
ters  often-  do  small  repair  ,or^ 
'  remodeling  jobs  during  evenings  or 
.w'e.ekends,  and  college  professors 
frequently  are  paid  for  publishing 
.articles    based    on  independent 
research. 

Besides  money  income,  most 
wage  and  s^ilary  workers  receive  a* 
variety*  of  fringe  benefits  as  part  of 
their  earnings  on  the  job.  Several 
*are  required  by  Federal  and  State 
law,  including  Social  Security. 
Worker's  Compensation,  and 
Unemployment  Insucance.  These 
benefits  provide  income  to  persons 
who  are  not  working  because  of  old  • 
a^e,  work-related  injury  or  disabili- 
ty, or  lack  of  suitable  jobs. 

Among  the  mosj  common  fringe 
benefits     are     paid     vacations,  . 
holidays,  and  sick  le^ve.  In  addi- 
tion, many  workers  are  covered  by 
life,  health,  and  accident  insurance; 
pacticipate  in  retirement  plans;  and 
are  entitled  to  supplemental  unem- 
ployment benefits.  All  of  these^ 
benefits  are  provided— in  part  or  in 
full— through     their  employers. 
Some  employers  al^  offer  stock " 
options  and  profit-sharing  plans, 
savings  plans,  and  bonuses^ 
*^  Workers  in  many  occupations 
jeceive  part  of  their  earnings  in  the 
form  of  goods  and  service^,  or  /wy- 
ments  in  kind.  Sales  workers  in  de- 
partment stores,  for  example,  often 
r«!ccive  discounts  on  merchandise. 
Workers  in  other  jobs  may  receive 
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'  free  meals,  housing,  business  ex- 
pense, accounts,  or  free  tratnsporta- 
tion  on  company-owned  planes. 

Which  jobs  pay  the  most?  This  is  - 
a   difficult   question   to  answer 
because  good  information  is  availa* 
blCvfor  only  one  type  of^cSmings — 
wages  and  salaries— and  for  spmt 
occupations  even  this  is  unavaila- 
ble. Nevertheless,  the  Handbook 
'  does  include  soitie  comparisons  of 
'  earnings  among  occupations.  Mosf 
.statements      indicate  whether 
*  earnings  in   an   occupation  are 
greater  than  or  less  than  the 
average  earnings  of  worJcers  who 
are  not  supervisors  and  work  in 
^private  industry,  but  not  in  farming 
This  group  represented  more  than 
'  80  percent  of  all  workers  in  1974 
and  had  the  most  reliable  earnings 
data  currently  available  for  com- 
parison purposes.^ 

Comparisons  also,^  are  ^made  ' 
among  earnings  for  similar,  occupa* 
tions!  For  example,  hourly  earnings 
<^  construction  occupations  can  be 
compare^  to  determine  whether 
bricklayers  earn  more  than  carpen- 
ters, or  electricians  more  than 
plumbers.^  ,      '     .  * 

Besides  differences  among  occu- 
pations,  many  levels  of  pay  exist 
within  each  occupation.  Beginning 
workers  almost  always  earn  'less 
» th^  those  who  have  been  on  the 
job  for  some  time  because  pay  rates 
increase  as  workers  gain  experience 
or  do  mof€  responsible  work. 
Earnings  in*  an  occupation  also 
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AvMio«  annual  sataritt  of  chMnltts,  yvWt  PhJ>*  d#9rt««,  by  typ#  of  woHc» 


^yp^  of  work 

Annual  salanes 

527^ 
25,000 
21^ 
16,800 
.   20J00  ' 

Teaching  *.  .'  /.  

Other  t  \  

SOURCE:  American  Chemical  Society. 

ysf^  by  geo^phic  location.  The 
average  weekly  -  earnings  '  of 
beginning  computer  programmers, 
for  example,  vary  considerably 
from  city  to  city.  (See  table  1.)  The 
highest  earnings,  of  the  10  cities 
listed,  occurred  in  Detroit;  Mich, 
and  the  lowest  m  Liule  Rock,  Ark. 
Although  it  Is  generally'tme  that 
earnings  are  higher  in  the  North 
Central  and  Northeast  re^on^r  than 
in  the  West  and  South,  there  are  ej^- 
ceptions.  You  should  al^ 
member  that'  those  citi^^  which 
offer  the  highest  earrfings'are  often 
those  in  which  it  is  most  expensive 
to  live. 

In  addition,  woricerS  in  the  same 
.occupation  may  have  different 
eamiiigs  depending  on  the  industry 
In  j^hich  they  work.  For  exanjplcr. 
senior  accounting  clerks  in  1973-74 
averaged  $183  a  .week^in  public 
utilities,  $163.50  a  w^ek  in  nianu- 
facturing,  $156  a  week  in  wholesale 


Tf 1.  ^v*ra9t  WMkly  aamlnga  of  b«9innrng  computer  progtamm^rt,  1f73-74, 
by  Mitctid  dty 
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Detroit*.  v  ,  

Atlanta  ^.  

Cleveland  ,  .'  

Newark  ^  

Seattje  I  

Washington^  D.C.\  •.  ;. 

Omaha..  *  :  .'  

Milwaukee  i  >.  

Chattanooga  

Little  Rock  ;....<  ^  


SOURQE:  Bureau  of  Labor  Sutistics. 
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Salaries  also  vary  by  the  type  of 
work  a  person  performs.  The  sala^ 
ries  of  Ph.  D.  chemists,  for  examplb, 
vary  considerably  depending  on  tjie 
specific  nature  of  the  job,  as  s^iown 
in  table  2.  In  1974^  chemists  in 
management  jobs  earned  $4,000  a 
year  more  than  those  in  ^narketing 
and  production.  Cheinists  in ' 
research  and  development,  bow-  < 
ever,  earned  $  1 ,500  less  than  those 
in  marketing  and  production,  but 
$4,700  pfiore  than  chemt^  profes- 
sors. .  ^ 

Because  of  these  vatiations  in 
earnings,  you  should  check  with 
,your  counselor  or  with  em- 
ployers if  you  .are  ,tnt<Slsted  in 
specific  earnings  ipfomila^n  for 
occupations  4n  your  area« 

The  Workinf 'CondltkNis  section 
provides  information  that  can  affect 
job        satisfaction      .  because  . 
preferences  for  working  conditions 
vary  •   considerably    among    in- . 
trade,  and  $149.50  a  wefek  in  scrv- ^  dividualsf  Some  people,  for  exaip-  * 
'ices,  but  only  $137.50  ^n  retail  ail  'pfe,  prefer  outdoor  woilc  while 
trade  and  J138.50,  in  finance,  in-   others  prefer  working  in  an  office.  ' 
surance,  and  real  estate.      .  •      .  '  Some  people  like  the  variety  of  shift 

work,  and  others  want  the  steadi- 
ness of*  a*9-to-5  job.  Following  is  a 
list  ^f  several  different  types  of 
working  ^conditions  that  apply  to 
some  of  the  <yxupations  in  the 
Handbook. 

Overtime  wdrk,  When  overtime  is 
required  on  a  job,  employees  must 
give  up  some  of  their  free  time  and 
need  to  be  flexible  in  their  personal 
lives.  Overtime,  hoi)vever,  (foes  ^ro- 
vide  the  opportunity  to  increase 
earning  power. 

<k  • 
Shift  work.  Evening  or  night  work  is 
*  part  ofthe  reqular  work  schedut&  in 


'Average  weekly  e^ing^ 


$21^.00 
202.50 
198.00. 
190.00 
184.00 
179.00 
169.50 
164.50 
147.00 
129.50 
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*^some  jobs.  Employees  who  work  on 
tbfise  shifts  usually  are  forking 
hile  most  other- {^ople  aie  off. 
Some 'persons  prefer  shift  work, 
however,  because  they  can  pursue 
'certain  daytime  activities,  sugh  as' 
hunting,  fishing,  or  gardening. 


^1 


Environment,  Work  settings  vary 
firopi  clean,  air-conditioned  ofRtes 
to  places  that  ace  dirty,  greasy,  o^- 
poorly  ventilated  By  knowing  the 
setting  of  jobs  you  find  interesting. 


■  »  ♦ 

you  can  avoid  an  environment  that 
ydu  may  ftnd  particularly  un- 
pleasant 

Outdoor  work.  Persons  who  work 
outdoors  are  exposed  to  all  types  of 
weather.  Tl>is  may  be  preferred  to 
indoor'  w6rk»  Jiowevea,  by  those 
who  consider  outdoor /work  more 
healthful. 

Harzxurds.  In  some  jobs'  employees 
are  subject  to  possible  buries,  cuts. 


falls,  and  other  injuries  and  must  be 
careful  to  folloM^  safety  precautions. 

Physical    demands.    Some  jobs' 
require  standing,  stoopinjg,  or  heavy 
lifting.  You  should  be  sure  that  you 
have  the  physic^  strength  and 
stamina  required  before  seeking* 
one  of  these  jobs. 

,  Considering  working  conditions 
when  you  m^ke  up.yourmind  about 
a  career  can  ht\p  you  choose  a  job , 
'that  brings  you  satisfacUon  and' en- 
joymen^  / 


o 
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WHERE  TO  GO  FOR  MORE  INFORMATION 


V.  . 

By  now,  you  rviay  have  some 
.  ideas  about  jobs  ^at  interest  you 
.  ^  and  that  seem  to  suit  ydu.  If  so,  you 
probably  have  located  apprppriate 
*  Handbook  statements  and  ^  given 
some  thought  to  the  information 
they  fontain-~either  on  your  own 
or  wi^  the  help  of  your  counselelr. 
If  you  want  more  info^nation  on 
the  job  itself,  on  place^jn  your  own 
locality  to  look  for  ^thisJkiQd  of 
work,  or  on  schools  which^^er  ap- 
prop'riate  training-^or,  if  instead, 
you  simply  want  to  explore  the  file  a 
%ljttle  more  ^you're  ready  to  go 
beyond  the  Handbook, 

A  great  deal  of  career  informa- 
tion  IS  available  In  the  form  of 
books,  'p^phlets..  amf  brochures, 
magazine  articles,,  filmstrips,  tapes, 
and  cassettes.  Computer-assisted 
occupational  information  systems 
have  been  installed  in  some  schools 
and  caree/  info  rmait  ion  cenfers. 

Most  occupational  repoils  in  the 
flandbook  suggest  organizations 
you  can  write  to  for  additional 
career  information.  This  is  a  good 
way  to  begin..  Then  investigate  . 
other  sources  of  information,  many, 
of  which  youll  find  close  to  home, 
schools,  libraries',  ^  business 
establishments,  tra^e  unions,V^em> 
ployer  associations,  professional 
societies,  private  employment  agen- 
cies».  and  State  Employnrlent 
Services.    ^  •  . 

School  libraries  and  guidance  of-  * 
fi^  usually  have  extensive  coUec- 
ti<^  of  career  information.  In  addi- 
tion,' counselors    and  teachers 
£enerally  know  of  any  special  infor*^ 

Mn  assembled  on  job  opportu* 
in  your  locality.  Teachers  of 
>^wi^  subjects  such  as  music, 
printing,  and  shorthand  often  can 


give  information  about  occupatiqns 
related  to  the  subjects^they  (each. 

PabKc  Ubr^^  have  books, 
pamphle^,  and  ma^'^ne  articl^ 
wiih  occupational  information.  The 
libr^an  can  help  you  a  great  deal 
in  directhig  you  to  the  information 
best  suited  to  your  needs. 

Business  establishments  are  often 
willing  to  supply  infommtion  about 
the  work  they  perform,  the  types  of 
jobs  they  have  available,  and  the  . 
qualifications  needed.  The  names 
of  locaT  fim>s  can  be  found  in  the 
classified  section  of  your  telephone 
directory  or  can  be  obtained  from 
your  local  chamber  of  commerce.  If 
the  firm  is  a  large  one,  it's  a  good 
idp  to  contact  the  director  of  per* 
sonnel. 

Trade  unions,  employers'  astoda- 
tions,   and   professional  societies 

frequently  have  local  branches. 
Often*,  stafT  members  can  supply 
career  information  for  the  occupa- 

*  tions  or  industries  with  which  they 
are,  Concerned. 

Private  employment  afendei  can 
proyide  a  great  deal  of  information^^, 
and  assistance  to  jobseekers.  'Qiese 
agencies,  which  ordinarily  chafgfta 
fee  for  their  services^  employ  coun< 
selor$  to  assist  clients  with  their 
career  planning  and  placement. 
Because  they  are  Ipcat^  in  cities 
and  towns  throughput  the  country^ 
private  emplpyment  agencies  can 
be  an  excellent  source  of  informa- 
tion  about  job  opportunities  in  local 
are^.'  They  are  listed  in  local 
telephone  directories,  and  advertise 
in  newspapers  and  magazines. 

State  Employment  Service  offices 
are  in  a  particularly  good  position 
to  provide  information  about  jobs, 

^  hiring  standards,  and  wages  in  your 


A 


locality.  Public  Employment  Ser- 
vice agenci^  in  each  State  are  af*  ^ 
filiatexf  with  the  U.S.  Employment 
Service  of  the  U.S.  Dcpartmeiirof 
Labor,  and  provide  their  services  ^ 
without  charge.  Operating  throi|gh 
a  network  of  local  offices.  State 
agencies  help  jobseekers  find  em- 
ployment  and  help  employers  find 
qualified  workers. 

Whether  you  are  looking  for  a 
job^ght  now,  or  exploring  career 
possibilities  for  the  future,  your 
local  Employment  Service  offipe 
can  be  a  help.  Dependmg  on  your 
particular  needs,  you  can  obtain  in- 
formation .on  jobs  in,  yopj  local 
area,  employmqit  counseling,  ^ 
referrai  to  training  programs^  and 
placement  services,  as  follows: 

Information  on  local  job  opportu* 
nities  can  be  obtained  from  the  Job 
Inforpiation  Service-.  (JIS).  These 
special  units  have  been  ,set  up  in 
many  local  offices  of  the  Employ- 
ment Service.  They  permit  job- 
seekers  to  select  jobs  from,  a  com- 
puterized listing  of  opportunities  In 
the  area.  These  listings,  Which  are 
updated  daily,  provfde  information 
from  eriiploye^  on  specific 
openings.  The  JIS  also  furnishes 
genersd  information  on  occupa- 
tional trends,*  industrial  develop- 
ments, job  opportunities  m  State 
and  Fcdfral  Government,  and 
promotional  /tnaterials.  from  as-% 
sociations  and  unions.  Information 
on  jobs  in  other  parts  of  the  country 
-  is  available' as  well. 

Eptployment  counseling  is  availa- 
ble from  trained  Employment  Ser- 
vice counselors  to  assist  young  peo- 
ple starting  their  careqfs,  as  well  as 
experienced  workers  interested  in 
changing  jobs.  Counselors  help 
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people  determine  their  actual  and 
potential  abilities,  interests,  and 
personal  traits,  to  help  them  make 
the  best  use  of  their  capacities  in 
the  light  of  available  jobs.  Most. 
'    counselors  in  Employment  Service 
offices  make  use  of  USES  aptitude 
tests    when    appraising    an  in- 
dividual's aptitudes,  interests,  and 
clerical  and  literary  skills. 
'  Referral  to  training  programs  is 
another  s(5rvice.  When  individuals 
seek  work  for  which  they  are^not 
.   qualified,  tHe  Employment  Service 
may  suggest  programs  that  provide 
training  in  basic  education  or  a 
specific  skill. 

Placement    services    also  are 
available.  Placing  workers  in  jobs  is 
a  primary  objective  of  the  public.  , 
Employment   Service,  and  reg- 
istered applicants  are  directed  to 
employers  who  have  vacancies  to 
fill.  Requests  are  received  from^m- 
ployers  for  many  different  kinds  of  . 
workers.  ^As  a  result,  registered  ap-  ^ 
pticants  have  access  to  knowledge 
of  a  varietur  vacancies,  just  as  the 
employer  has  access  to  many  app^t- 
•  *  cants.  * 
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Certain  groups  of  jobseekers  arc 
given  special  consideration  by 
public  employment  offices.  These 
include  veterans  legally  entitled  to 
priority  in  alf  services,  with 
preferential  treatment  for  disabled 
veterans  over  others.  In  addition, 
the  Vietnam  Era  Veterans  Read- 
justnient  Assistance  Act  requires 
that  '  some  specific  form  of 
assistance,  designed  to  enhtiicecm- 
ployment  prospects,  be  given  to 
each  veteran  who  applies  to  the 
Employment  S^rvice.'Each  I6cal  of- 
fice has  a  veterans'  employment 
representative  assigned  the  respon- 
sibility of  seeing  that  these  priority 
services  are  provided  by  all  local  of- 
fice staff. 

The  Employment  Service  also 
maintains  a  year-round  program  pf 
services  .for  youth,  including  coun- 
seling, job  development,  place- 
ment, training,  and  referraJ  to  other 
agencies.  Special  efforts  include  the 
Summer  Employment  Program,  in 
which  the  Employment  Service 
tries  to  develop  as  many  jobs  as 
possible  for  disadvantaged  youth. 


Another  special  program  provides 
placement  services  to  graduating 
^seniprs,  school  dropouts^  and 
potential  dropouts  who  want  to 
work. 

Other  groiq)s  facing  special  dif- 
ficulties in  obtaining  suitable  em- 
Jjloyment  are  jgiven  special  "con- 
siderationby  the  Employment  Serv- 
ice, too.  This  may  include  referral 
for  supportive  services,'  such  as 
provision  of  child  care  to  enable  the 
parent  to  work,  or  health  examina- 
tions or  referral  to  training  which 
will  'help  develop  the  jobseeker's 
employability.  For  individuals  with 
mental    or   physical  disabilities, 
assistance  in  jnaking  realistic  job\ 
choices  and  overcoming  problems 
related  to  getting  and  holding  jobs 
Js  available.  For  middle-aged  and 
older  wofkers  placement  efforts 
which  take  into  account  their  par- 
ticular    problems     have  been 
developed.   Similar  >  attention  is 
given  to  the  unique  employment 
problems  of  minority  group  'mem- 
bers, and  to  the  difficulties  encoun- 
tered by  disadvantaged  job  seekers. 


ASSUMPTIONS  AND  METHODS  US^D  IN  PREPARING 
.  EMPLOYMENT  PROJECTIONS 


Altholigh  the  discussions  of  fu 
lure  job  prospects  contained  in  the 
Handbook  are  written  In  qualitative 
terms,  the  anal>ses  upon  which  the> 
are  based  begin  with  quantitative 
estimates  of  projected  employment, 
replacement  openings,  and  — in  a 
few  cases— supply,  , 

These  projections  Nvere  .  de 
veioped  using  data  on  popula 
tion,  industry  and  occupational  em- 
ployment, productivity,  consumer 
expenditures,  technological  innova- 
tion, and  other  factors  expected  to 
affect  employment  growth.  The  Qu*. 
rcau^s  othej  research  programs  pro-, 
vided  much  of  this  data,  but  many 
.other  ageftcies  '  of  the  Federal 
Government  were  important  con- 
tributors, including  the  Bureau  of 
Apprenticeship  and  Training  and 
the  U  S  Empfoyment  Service, 
Manpower  Administration,  Depart- 
ment of  Labor,  jthe  Bureau  of  the 
Census,  Department  of  Commerce, 
the  Office  Of  Education  and  the 
Rehabilitation  Services  Administra- 
tion, Department  of  Health,  Educa- 
tion, and  Welfare,  the  Veterans  Ad* 
ministration;  the  Civil  Service  Com- 
mission, the  interstate  Commerce 
Commission,  the,  Civil  Aeronautics 
Board,  the  Federal  Communica- 
tions Commission;  the  Department 
of  Transportation,  and  the  National 
Science  Foundation. 

In  addition,  experts  in  industry, 
unions,  professiqnal  societies,  and 
trade  as^sociations  furnished  data 
anci  supplied  information  through 
interviews.  Many  of  these  in- 
dividuals also  reviewed  preliminary 
drafts'of  the  statements.  The  infor- 
mation pf^sented  in  each.statenient 
thus  reflects  the  knowledge  dpd 


^  judgment  not  only  of  the  Bureau  of 
Labor  Statistics  ^taff,  but  also  of 
leaders  in  the  fields  discussed, 
although  the  Bureau,  of  course, 
takes  full  responsibility! 

After  the  information  from  these 
sources  was'  compiled,  i^  was 
analyzed  in  conjunction  with  the 
Bureau's  modei  of  the  economy  in 
Like  other  models  used  in 
economic  forecasting,  it  encom- 
passes the  major  facets  of  the 
economy  and  represents  a  com- 
prehensive vieVv  J>S  its  projected 
structure.  THe  bureau's  model  is 
comprised  of  internally  consistent 
projections  .  of  gross  national 
product  (GNP)  and  jts  com- 
ponents—consumer expenditures, 
investment,  government  expendi- 
tures, and  net  exports,  industrial 
output  and  '  productivity,  labor 
force,  average  weekly  hours  of 
work,  and  employment  for  detailed 
industry,  groups  and  occupations. 
The  methods,  used  to  de\eIop  the 
employment  projections  in  this  edi- 
tion of  the  Handbook  are  the  same 
as  those  used  in  other  Bureau  of 
Lqbor  Statistics  studies  of  the 
economy.  A  detailed  description  of 
these,  method?  appears  in  The  U.S.. 
Economy  in  1985,  BLS  Bulletin 
,1809. 

Assumptions.  The  Bureau's  pro- 
jections to  1985  are  basec(  on  the 
following  genefal  assumptions. 

The  institutionaf  framework*  of 
the  U.S.,  economy  will  not  chsctigt 
radically.        ,  ' 

Curreint   social,    technological,  , 
and  scientific  trends  will  continue, 
including  values  placed  on  work, 
education,  income,  and  leisure. 

The    economy    vyill  gradually 


recover  from^the  high  unemploy- 
ment levels  of  the  mid-1970's  and 
.reach  full  employment  (defined  as 
4  percent  unemployment)  in  the 
mid-l'980's.. 

No  major  event  such  as 
widespread  or  Iong>lasdng  energy 
shortages  or  war  will  significantly 
alter  the  industrial  structure  of  the 
economy  or '  alt;er  the  rate  of 
economic  growth.. 

Trends  in  the  Occupational  stcxK:- 
ture  of  industnes  will  not  be  altered 
radically  -  by  changes  m  relative 
wages,  tec Ifho logical  changes,  or 
other  factors. 

Methods.  Beginning  with  popula- 
tion projections  by  age,  sex,  and 
race  developed  by  the  BureaH  of 
the  Census,  a  projection  of  the  total 
labor  force  is  derived  using 
pected  Jabor  force  participation 
rates  for  each  df  these  groups.  In 
developing  the  participation  jates, 
the  Bureau  takes  into  account  a 
variety  of  factors  that  affect  a  per- 
son's decision  to  enter  ^the  labor 
market,  suclTas  school  attendance, 
retirement  practices,  and  family 
responsibilities:  ^  ' 

ThB  labor  force  projection  is  then 
translated  i^to  the  level  of  GNP 
that  would  be  prodiiced  by  a  fully 
employed  labor  force.  Unemployed 
persons  are  subtracted  from  the 
labpr  force-  estimate  and  the  resuft 
is  multiplied  by  a  projection  of  out- 
put per  woriier.  The  estimates  of  fu- 
ture output  per  worker  are  based  on 
analysis  of  tffnds  in  productivity 
growth  .  among  industries  and^ , 
changes  in  tbe  average'  weekly 
hours  of  v^ork". 

Next,  the  projection  of  GHP  is  di- 
vided among  i^  majdr  com^nents* 


..2-4 
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.  ^2  ... 

Consumer  expenditures,  business 
investment,  government  expendi- 
tures—Federal, State,  and  local— 
and  net-exports  Each  of  these  com- 
ponents is  broken  down  by  produc- 
ing industry  Thus,  consumer  ex 
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just  the  prdjections  accordingly. 

Occupttloiitl'ciBployroenhproJec-/ 
tions.  Projections,  of  industry  em- 
ployment are  translated  into  occu- 
pational employment  proj^^ons 
losing     an  industry-<xx;upation 


w   ,  ^  y  an  inuusiry-opcupaiion 

penditures,  for  example,  is  divided  *  matrix.  This  matrix,  wWch  is  di- 
among  mdustries  producing  goods    vided  into  200  industry  sectors' and 


and  services  such  as  housmg,  food, 
.  automobiles,  medical  care,  and 
.  education.  -   *.  , 

Once  estimates  are  developed  for 
these  products  a'hd  services,  they 
are  translated  into  detailed  projec- 
tions of  industry  output,  not  only 
for  the  industries  producing  the 
final  product,  but  also  for  the  inter- 
mediate and  basic  industries  which 
•  provide  the  raw  materials,  electric, 
power,  traospoftation,  and  other  in- 
puts required  in  the  production 
•  process.  To  facilitate  this  iransla- 
.  tion,  the  Department  of  Commerce 
has  developed  input-output  tables 
which  indicate  thq  amount-of  out- 
^  put  producfcijl  by.  each  industry— 
'  sjeel,  glass,  plastics,  etc—that  is 
required  to  produce  a  final  product, 
•    automobiles  for  example. 

By  using  estimates  of  future  out- 
put per  man-hour  based- oh  studies 
.  of-^productivity  and  techijplogical 
trends  for  each  industry,  it  is  possi- 
ble to  derive  industry  employment 
.  projections  from  ^he  output  ^sti- 
nfates. 

These  projections  are  then  com- 
pared with  employment  projections 
derived  using  regression  analysis. 
This  analysis  develops  equations 
that  relate  employment  by  industry 
to  combinations  of  economic  varia- 
bles, such  as  population  and  in-' 
come,  that  are  considered  determi- 
nants of  long-run  changes  in  em- 
t  ployment.  By^'comparing*  projec- 
tions resulting  from  input-output 
and  regression  analysis,  it  is  possi- 
ble'to  identify  |re^  where  one 
method  produces  a  projection  in- 
consistent with  past  trends  or  the/ 
.  Bureau's  economic  tnodel,  and  ad- 


400  occupation,  sectors,  describes 
the  current  and  expected  occupa- 
tional structure  of  each  industry.  By 
applying  the  projected  patterns  of 
occupatidjjal  structure  for  each  in- 
dustry to  the  industry  employment 
projection  and  aggftegating  the 
resulting  estimates,  employment 
projections  for  each  of  the  400  oc- 
cupations contained  in  the  matrix 
can  be  obtained. 

In  some  cases  employment  is  re- 
lated directly  to  one  of  the  com- 
ponents of  the  Bureau's  model— for 
example,  the  number  of  cosmetolo- 
gists* is  related  to  consumer  expen- 
^tures  for  beauty ^hop  services.  In 
others,  employment  is  related  to  w 
independent  variable  not  explicitly 
projected  in  the  model,  but  be- 
Mieved  td  be  a  primary  determinant 
of  employment  in  that  occ&pation. 
The  projdction  of  automobile 
mechanics,  for  Example,  is  based  on 
the  expected  stock  of  motor  vehi- 
cles. Projections  that  a^  developed 
independently  areVcompared  with 
those  in  the  matrix^  an^  revised,  if 
necessary,  to^assure  consistency. 

Replacement  needs.*ln  sedition  to 
de^veloping  an  estimate  of  pr^ected 
emi5loyment  for  each  occupation,  a 
projection  is  mad^  of  the^number  bf 
^  workers  who  v^^ill  be  needed  as*  * 
replacerjients.    Separations  con-^ 
stitute '  a    significant   source  of* 
openings.    In  most^occupations. 
more  workers  arej>ceded  ro  replace 
thdse  who  retire,  dfe,  or  leave  the 
occupation  than  are  needed  to  fill 
jobs   preated   by   growth:  Cqn- 
sequently,  eve^i  decliniihg  occup'a* 
tion^  offer  employment  oppdrturii- 
ties^.'    .  .      .      ■  ^ 


To  estimate,  replacement  open- 
ings, the  Bureau  has  developed 
jtables  of  working  life  based  on  ac- 
tuarial experience  for  deaths  and  on 
deoennral  census  data  on  general 
patterns  of  labor  force  participation 
by  age  and  sex.  Withdrawals  from 
each  occupation  are  calculated 
separately  for  men  and  womea  by 
age  group  and  used  to  compute  an 
overall  separation  rate  for  the  occu- 
pation. Tliese  rates  are  used  to  esti-  • 
mate  average  annual  replacement 
needs  for:eacl>  occupation  ovfcr  the 
projection  period.  ' 

The  effects  of  interoccupational 
transfers  are  not  l^en  into  account 
when  calculating  replacement 
needs  because  little  information  is 
as  yet  available  on  this  type  of 
separation.  ' 


V" 


.^^    Supply.  Supply  estimates  used  in 
"  analysis  of  certajn  Handbook  occu- 
pations represent  the  numbers  *of 
workers  who  ^re  likely  to  ^ter  a 
particular  occupation  if  past  trends 
pf  ejitry  to  the  occupation  continue. 
These  esifimatjfes  are  developedMn- 
depehdently  of  -tl^e  demand  esti- 
mates. T)ius,  supplv  an^  demand^ 
are  not  discussed  \in  the  usual 
economic  ^ense  in  Vhich  wages 
play  a  majorVole  irt  eqaathig  supply  . 
and  demand.\'Statistics  on  college 
enrollments  and  graduations  by 
field  are  the.cfj^ef  sources  of'infor-' 
mation  onUhe  potential  supply  of 
personnel  ih  professional,  techni- 
cal, and  other  occupations  requir- 
'  ing  extensive^  formal,  education. 
Data  on  persons  completing  ap- 
prenticeship    programs     provide  . 
some  information  on  new  entrants  - 
-into  skilled  trac)cs.  The  Bureau 
receritly      issued\  Occupational 
Supply^  Concepts  hnd  Sources  of 
Data  for  Manpower\Analysis  (BLS 
Bulldin  1816,  1974).This  bulletin 
explores  several  aspects  of  occupa- 
Vional  supply  V 
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TOMORROW'S  J09S 


Young  people  face  the  difficult 
t^k  of  choosing  sound  career  plans 
from  among  thousands  of  alterna- 
tives. As  the  economy  continues  to 
^  expand,  creating  many  new  kinds  of 
jobs»  this  planning  becomes  "even 
more  difficult.  This  Handbook  pro- 
vides occupational  information  in- 
tended to  aid  students,  counselors, 
parents',  and  teachers  in  examining 
'  .the  large  number  of  options  open  to 
tomorrow's  worker. ^  , 
Many  questions  are  Important  to 
young  persons  as  they  attempt  to 
match  their  abilities  and  interests 
with  the  variety  of  occupational 
choices.  What  fields  look  promising 
for  ,  employitfent  , opportunities? 
What  education  and  tn^njng  are 
reqaired  to  enter  particular  jobs^ 
How' do  earnings  in  certain  occupa- 
tions coiyipare  w-ith  earnings  in 
others^  requiring  siniilar  training? 
What  types  of  employte  provide , 
'  which  kinds  of  jobs?  Does  employ- 
ment in  a  |>articular  -  job  mean  - 
steady,  year-round  work  or  is  the 
job  seasonal  or  affected  by  minor 
swings  in  economic  activi^? 

The  answers  to  these  questions 
cli^ge  as  our  economy  growl  ^ew 
goods',  services,  and  impfove^ 
'  methods  of  production,  as  well  as 
changes,  in  living. standards,  life 
$t]^jes,^^d  government  policy  con-. 
stantLy  alter  the  types  of  .jobs  t^at 
become  available.  This,  section  ex- 
plore^^how  changes  in  our  industrial 
and  ccxmgjtnic  framework  affect  die, 
foutloomdr  employment  In  ^ciific 
occupations.  It  also  discusses  the 
imihibatiOiis  of  th^se  changes  for 
career  eoucation  and  vocational 
training.  \ 
Mo  one*  don  forecslst  the  future 


with 


using' Ihe  wealtlTof  information 
available,  and  economic  aAd 
statistical  analysis,  the  work  future 
can  be^^broadly  sketched.  Of  course, 
some  aspects  of  the  futuri  can  be 
predicted  more  accurately  than 
others.  For  example,  the  population 
in  1985  can  be  estimated  with  a 
high  degree  of  accuracy  because 
chahges  in  the  rate  of  population 
growth  .occuT  very^  slowly.  On  the 
other  hand,  .forecasting—employ- 
ment in  a  specific  occupation  is 
quite  difficult.  Th'^  def^and  for 
scientists,  for  example,  would 
change  quite  rapidly  if  a  major 
researched,  dievelopment  program 
were  initiated'. 

But  before'  projecting  the  de- 
mand for  workers  in  the  economy,  a 
number  of  basic  assumptions  must 
be  made  about  broad  national  poh 
icy  and  social,  technological,  and 
business  conditior^s.  The  employ* 
ment  butlook  pictured  in  the  Hand-, 
book  is  drawn  within  the  following 
fundamental  assumptions. 

The  institutional  framework  of 
the,  U.S.  ecG^omy  will  not  change 
radically.,         ^   '  ^ 

Current .  soSid,  .  technologica], 
and  scientific  trends  will  continue, 
including  values  plac^  On  work, 
•educatidn,  income,  and)eiiure.  ^ 

The  economy  >yill  ^j^duaUy 
recover  from  th^  high  uromploy- 
ment  levels  of  the  tni<lri97Q't  and 
[  reach-  full  ei]npIoyment,*{4  pe/cent 
unejnpIoyment)lnth6nty-198^  ' 
No  ma^  ,  \  event  '  such  ^as 
widesprefich  or  long-lasting  energy 
shortages  or  war  Will  significantly 
alter  the  industrial  structure  Of  the 
economy  or  alter  the  rate,  of 
econornic  growth. 


^ure  of  industries  will  not  be  altereld; 
radically  by  changes,  in  relative^ 
wages,  technological  clianges,  ,or* 
dther  factors.    '  , 

^    The  HandbgptCs  assessment  of  m- 
dustrial  ^d  occupational  ^outlook 
G^cgins.  with  a  p/ojection  of  the  total  ^ 
labor  itorce.jBx^IQSS,  approximate- 
ly^ 109.7  miifion  persons  will  be  in  • 
tf^^ldb<H'  force,  acconUng  to  prqj^ 
tioiis^;  developed  by  the  Bureau  of  La- 
bor' Statistics  \k  January  1975.  About 
2.L  iniilidn  wi4vbe  memb<^rs  of  the- 
Armed  Foice^;^  tb<;  remainder  makes^ 
up  the^viKan  labor  force— -107.7  mil- 
tfon.  Tws  represqits  an  IfiC^rcent* 
increase  wer  1974. 

The  gfff^  of  ir^vidual  indus-, 
tries  and  M^upations  will  differ, 
Jiowever,  fi[om  that\oT  the  total  . 
labor  force.  T|ie  following  sections 
discuss  die  pt^^cted  grpwth  of  in- 
dustries  and  ^occupations,  '  and 

.  describe  the  effect  of  this  growth  on 
tomorrow's  jp6s.\      '  t 


certainty. 


Nevertheless,  b^       Trends  in  the  occupational  <truc 


InduttrlarProfll* 

To  help  ilh^cxYtai^  the  Nation's 
industrial  COTft^i^itiK^n,  fnofistries 
may  W  yjevired^as  either » I 
producing*  or  ^  seiyice-ptoduVing. 
They  ma^  fiictKer  b^j  ^ou^  Wta 
,nine.  majbV  dtyisioiit  according.  ^  ^ 
|)roduct  o^  service.  (See  cbjut  1.)  * 

^ost  of  tfie.N^tioa*%NJpi^^ 
in  industries  tlfat  produce>jM^ri^^^ 
in  activiUcs  ^suca  as  education^ 
health  cau'e,  tra^e,  repai^'and  main- 
tenant,  goyehiment,-  transporta- 
tion, banking,^and  insurance.  The 
production  of  goods-^raistilg  food 
cro'ps,  builditfg,  extiadting  minerals, 
and  manufacturing— requires  only.  * 
about  one-third  of  the .  country.*s 
work  ^  force..  (See  chart  2.)  In 
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*  ^  general,  job  growth  through  ih^ 
mid-I980*s  is*expccVed  to  cdnlinue 
to  be  faster  in  the  service-producing 
.  industriesv  than  in*  the  goods- 
producing  industries.  However, 
among'  industry  divisions  wifhin 
both  the  goods-producing  and  ser-  ' 
vict-producing  sect9rs.  the  growth 
pattern  will  continue  to  vary  (See 
.  charts.)  ^  ^ 

Service-producing  industries., In 
J 974.  about  53.7  million  workers 
^wcre  ^n*lhe  payroll  of  service- 
producing  *  indust/ies-^trade, 
goj^mment;  seryi^es  and  miscel-. 
laneous;  transportation  and  other  " 
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cfc2Cic  of  about  33  pcrcjcnfov#^  the 
19^4  level  • 

Trade  the  largest  diwtsion  w^ihin 
the  service  produdmg  mdusuies, 
has  expanded  sharply  since  I960 
Wholesale  and  retail  outlets  have 
multipbed  m  large  anji  small  ciUes 
^  to  satisfy  the  need  of 'our  „  highly 
p  Mrt>an  socict)^  Employment  in  trade 
was  about  17  milhonm  1974,  about 
i9  percent  above  the  19601ev«I 

Employracni  in\radc  ts  expected 
to  gro*  b>  about  22  -percent 
between  I9T4  and  1985  Although 
an  ever  increasing  volume  of 
merchandise  will  bi  distriboicd  as  a 
result  of  increases  m  populauoi^ 
and  consumer  expenditures,  the 
rate  of  increase  in  manpower  needs 
wirt  be  slowed  by.'  laborsaving 
technology  such  as  the  greater  use 
of  electronic  data  processing  equip* 
ment  and  automated  warehousing 
equipment,  and  by  grovrth  in  the 
number  of  self-service  stores,  and 
vending  machines. 

Government    employment  has 
grown  faster  tlian  any  o,therindus- 


education  These  factors  are  ex- 
pected to 'fcontinuc.  to  result  in  rapid 
growth  of  service  industries  as  a 
group,  artd  they  are  expected  to  em- 
ployli.S  milliori  by  1985,  an  in- 


utilities;" and  finances  insurance, 
and  real  estate— about  19.8  million 
more  than  the  number  employed  in 
1960.  The  major  factors  underlying 
this  rapid  growth  we're  (1)  popula- 
tion growth;  (2)  increasing  ur- 
banization with  its  accompanying 

need  for  ijiorebity  services,  and  (3)  j^iuwn  i<i5icr  man  any  o,incr  inaus- 
nsing  incomes  and  living  standards  try  division,  and  increased  \yy  ibout 
accompanying  a  demand  for  im-  70  perJ:^nt,  from  8.4.millic«  to  r4.5 
proved.serviCes.sucTi  as  health  and    mniioo,  between  I960  arid  1974. 

Growth  has  been  mostly  at  tl}e  State 
and  local  Iwels,  which  together  ex» 
panded  by  90  percent.  Employment 
growth  has  Ipeen  greatest  in  agen^ 
cies  providing. .  education^  health, 
-sanitation,  welfare.  ^Tnd  p^tective 
services  Federal  Government  em 
ployment  increased  ^ui  20  per 
cent  betweenJ960  and  1974.  ,^ 

Government  will  continue  to  be  a  - 
major  soutce  of  new  jobs  through 
the   mid-198a's   Employment  in\ 
government  will  grow* fester  than* 
"tfie  average  for  other  industries,  ris% 
ing  about  35  percent  over  the  "1974  , 
total*  jylost  of  the  growth  will  (Kcur 
in  State  and  local  agencies,  while  at 
the  "Federal  level,  employment  will  ^ 
grow  more  jslowly  than  the  average..' 
Service  an^  miscellaheous  indus- 
j'ties  have  increased  rtipfdly  as  a 
jl  rfesult  of  Ihe  growing  need  for 
health  services,  maintenance  and 
repair,  'advertising,  and  domestic 
help  t^rom  I960  to  1974,  total  em 

•  .  V       *        I  ^ 


TOMORROV/-SJOB 


«  V 


Soorc*  Surutrot  t»bof  StsKSXct. 


pIo>ment  in  this  indastr>  division 
rose  b>  over  80  percent,  fropi  7  4 
million  to  about  1 3.5 million.  ~^ 

Service  and  miscellaneous  indus- 
tries will  co^]|j|M|e  to  be,among-the 
fastest-growin&jidustries  thro'ugR 
the  mid-l$80V  More  'than  half^ 
again  as  mkn>  workers  ^e  expected 
,  to  be^^mploydd^m  this  industry  divi 
sion  in  1985  as-in  1974.  Manpower^ 
requirements  in  health  services  are 
tf^^^ted  .to  grow  rapidly  due  to 
population  growth, and  the  increas 
ing  abiht>%  of  persons  to ,  pay  for 
healtlj^^are.  ^  business  ^services, 
incluc^ir^  accounting,  data  proc- 
essing,       maintenance,  also  are 
expected  to  .grow  rapidly. 

Transportation  iind  public  utility 
employment ^n  19^^  at  4.7  million, 
was  about  1 7  percent  higher  than  in 
I96D.  Different  parts  of  this  indus- 
try, however,  baye  experienced  dif- 
ftffent  growth  trends.  For  examj)Ic, 
employment  incrjeased  rapidly  jn  air 
transportation,  ijut  dechned  in  the 
i^ih'oajd  industry! 

The  number  gf  jobs  in  transporta 
tion  and  public  utilities  as  a  whole  is 
expected  to  increase  by  i  I  percent 
to  1985,  less  thanjihe  average  for 
other  industries,  ^'idely  differing 
employment^trends  will  cojitinue  to 
be  expenenced  among  individual 
mdu5tnes  within  the  division.'  A 


'continued  increase  in  employment 
IS  expected  in  air  transportation, 
,and  a  decline  is  expected,  to  con 
tinue  in  railrpad  employment.  A 

'  slight  decline,  is  expected  in  water 
transportation. 

Finance^    insurance^    and  real 

*  estate^  the  smallest  of  the  service 
prbducing  industty^ divisions,  grew 
by  about'5^6  percent  from  I960,  to 
morenfian  4  !  mill^idn  in  1974.  Em 
ployment  has  grown  ^specially 
rapidly  in  banks,  in  credit  agencies, 
and  among  security  and  commodity 
brokers,  dealers,  exchanges,  and 
services. 

Job  growth  in  finance,  insur^ce, 
and  re^I  estate  will  outpace  the 
overall  increases, in  nonfarm  em> 
ployment  through  the  mid-1980s. 
1985  employment  will  be  about  35 
percent  higher  than  in  1974  , 

Goods«Producing  Industries.  Em- 
ployment in  the  goods  producing 
industries*— agriculture,  manufac- 
turing, construction,  and  mining^  ^ 
at  more  than  23.1  million  in  1974 
.has   increased   slowly    in  recent 
years  Significant  gain's  ^n  produt 
tivity   resulting  from'  automation  ^ 
and  oth^r  technological  develop* 
ments  as  well  as  the  growing  Mif^ 
of  the^  work  force  have  permi^d  i 
large  increases  in  output  without  . 
corresponding  increases  in  employ- 
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ment  Overall,  employment  in 
goods-producing  industries  ts  ex- 
pected to  increase  more  slowly  than 
the  average  fo^^  other  tnduslries. 
Hpwever,  widely  different  patterns 
of  employment  changes  have  pc- 
curred.  and  wiircontinae  amoiig  the 
industry  divisions  in  the  goods-' 
producing  sector  ' 

Agriculture^  w)iich  until  the  late 
1800*s  employed  more  ^lan  half  of 
all  workers  in  the  econpAiy,  em- 
ployed about  4  percent,  or  3-5  mil- 
lion workers,  in  1974.  Increases  in 
the  average  size  of  farms,  rapid 
niechanization,  and  improved  ferti!-' 
izers,  fetds,  and  pesticides'  hiave 
created  large  increases  m  output 
even  though  employment  haiUallen 
sharply.  „^^^ 

The  worldwide  demari^l  for  food 
IS  incKasing  rapidly.  Although  farm 
em{)l^ment  in  1985  will  be  below 
the  1974  level,  the  rate  of  dechne 
will  1>e  slower  than  dunr)g  the 
1960's. 

Mining  employn)^pt,  at  about 
672,000  workers  in  1974,  .*has 
declined  nearly  6  percent  since 
1960,  pnmanly  because  of  labor- 
saving  technological  changes.  The 
overall  trend  li  expected  to  change, 
and  mining  employment  in  1985 
should  be  about. 1 7  pejjpent  higher 
than  in  1974.  Coa^^mining  will  be  a 
major  source  of  new  job's  as  the  cost 
of  other  fuels  continues  to  rise  and 
efficient  ways  are  found  to 
minimize  the  environmental  impact 
of  mining. 

Contract  construction  employ- 
ment, about  4  million  in  1974,  has 
increased  about  38  percent  since 
1960  as  a  result  of  the  Nation's 
growing  need  for  homes,^  apart- 
ments, offices,  stores,  highways, 
and  other  physical  facilities. 

Between  1974.and  1985,  employ- 
ment in  contract  construction  is  ex- 
I^cted  to  grow  at>out  as  fast  as  the 
average  ^pr  other. industries  rising 
by  26  percent.  V 

Manufacturing,  f^e  largest  divi- 
Son  within  the  goods-producing 
sector,  had  about  20  million  wor- 
kers in  1974,  an  increase  of  about 
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\9  percent  oer  I960  '  Ne^ 
products  f^>r  ndustna*  ar\d  cur) 
sumer  mdrkets  arvd  the  rapid 
grcmlh  of  guvernmeni  expenditures 
for  defense  and  ^ace  programs 
spearheaded  grpwth  during  the 
f960's. 

Manufacturing  employnje^nt  is 
expected  lo  increase  more  slowly 
than  the  average  for  oth^r  indus- 
tries through  the  niid-J980's  and  to 
reach  about  22.2  million  in  ]985. 
Employment  In  durable  goods 
manufacturing  is  projected  to  in- 
crease  at  a  slightly  faster  rate  than 
total  manufacturing,  and  nondura- 
ble %oods«  somewhat  more  .slowly; 
ho^^ever.  the  rate  of  growth  will 
vary  among  the  individuaJ  manufac 
tunng  tndasmes 


Occupational  Profile 

As  indcUtries  continue  to  grow, 
changes- wHI  take^lacejn  the  Na- 
tion's occupational  structure.  Jobs 
-will  beQomevnore  complex  and  spfe- 
cialized  offering  an  even  greater 
•  number  of  occupational  choices  to 
persons  plaimJpg  a  career.  By  first 
studying  the  odtlook  for  broad  oc- 
cupational groups,  the  f^sk  can  be 
made  more  manageable^  (See  chart 
4.t" 
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^mong  the  broad  occupational 
groups,'  white-collar  jobs  have 
grown  most  rapidly.  In  1974,  ^hite- 
collar  workers— professional,  man- 
ageriaJ,  clerical,  ^rSSTsales — outnum- 
bered Wue-coB^r  workers— ciaftwork- 
ers,  operiijves,  and  laborers  by  alnx)st 
12  milHon.  (See  chart  5.)  ' 
.'Through  the  mid-1980Vwe  can 
expect  a  continuation  of  the  rapid 
growth  of  whitc-coHarand  service 
occupations,  a  slower-than-average 
growth  of  blue-collar  occupations, 
and  -a  further  declir^e  pf  farm 
workers.  The  rapid  gr^wt^  .  ex- 
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pcctcd  for  white-collar  and  scryicie 
workers  reflects  contimious  ex-" 
pansion  of  the  servicc^roducing 
industries,  which  employ  a  rela- 
tively large  proportion  of  thpse, 
workers.  The  growing  demand  for 
workers  to- perform  research  and 
development,  to  provide  education 
^d  health  services,  and  tp  process 
the  increasing  amount  of  paper-  • 
work  throughout  all  types  of  enter- 
prises.'also  will  be  significant  in  . 
the  growth  of  white-collar  jobs. 
The  ifower-than-average  growth 
of  blue-coll^  and  farm  v^^pricers 
reflects  the  expanding  use  of  labor- 
ir  saving  equipment  in  our  Nation's 
\  industries*  and  the  relatively  slow 
"^.^  growth  of  the  gp^sas  producing 
'  industries  that^  employ  large  pro- 
portions of  blue^ollar  workers, 
(See  chart  6J  . 

TTie  following 'sections  describe 
in  greater  detail  the  changes*  that 
are  exj>ected  to  occur*amon^)the 
broad  occupational  groups  through 
themid-1980's. 

Professional  and  technical  work- 
ers, the  third  largest  occupational 
group  m  1974,  at  1 2.3  million,  m- 
clude  such  highly  trained  personnel 
as  teachers,  dentists,  accountants, 
and  clergy. 

Professional  occupations  will 
grow  by  about  30  percent  between  - 
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1974  and  1985 -second  Qnly  to 
clencal  occupations  in  •^erms  of 
growth  rate.  iSce  chart  7.)  Profes- 
sional workers  jn  this  area  will 
be  in  great  demand  as  the  Nation 
makes  ^cater  efforts  in  transporta- 
tion, energy  production,  rebujiding 
the  aties,  and  enhancing  the  beauty 
of  the  land.  The  quest  for  scientific 
and  technical  knowledge  is  bound 
to  grow,  raising  the  demand^  fbr^ 
workers  in  scientific  and  technical 
specialties.  The  late  1^70's  and 
early  !980's  will  see  a  continuing 
emphasis  on  the.social  sciences  ancj 
medical  services 

Mflnagers  and  administrators 
totaled  about  8  9  miHion  in  1974 
As  in^  the  past,  requirements  for 
salaned  managers  are  likely  to  con- 
tinue  to  increase  rapidly  because  of 
the  growing  dependence  of  business 
organizations  and  government 
agencies  on  management  spe- 
cialists On  the  other  hand,  the 
number  of  self-employed  managers 
IS  expected  to  continue  to  decline 
as  the  trend  toward  larger  busi- 
nesses continues  to  restrict  growth 
of  the  total  number  of  firms,  and  as 
^u^rmarkets  continue  to  replace 
small  groceries  and  general  stores 
Overall,  the  number  of  managers 
will  increase  abont  as  fast  as  the 
average  for  other  occupations. 


Clerical  v.orker^  numbering  15 
million  made  up  the  largest  gh>up 
of  workers  in  1974.  They  are  ex- 
pected to  be  the  fastest  growing 
group  duKng  the  1974-85  period- 
increasing  about  one-third.  In- 
cluded in  this  category  are,workei:s 
who  operate  computers  and  office* 
machines,  kf  ep  records^  take  dicta: 
tion,  and  type.  Many  new  clerical 
made,  up  the  largest  group  of  wor- 
kers in  1974.  ^any  new  clerical 
positions  are  expected  to  open  up 
as' industries  employing  large  num- 
bers of  clerical  workers  continue  to 


expand  The  deinand  will  be  strong 
for  those  Qualified  to  handled  jobs 
created  oy  Electronic  data 
processing  operations 

iales  workers,  accounting  for 
about  5  4  million  workers  in  1974. 
are  found  primarily  in  retail^ stores, 
manufacturing  and  wholesale  firms, 
insurance  companies,  real  estate 
agencies,  as  well  as  offering  gpods 
door-to-door,  Salcsworkers  are  ex- 
pected to  increase  about  16  per- 
cent .  between  1 974  and  1 985. 
Salesworker  employment  will  grow 
as  population  ^awth  and  busmess 
,  expansion  increase  the  demand  for 
a  wide  range  qfgood^and services 

Craft  workers^  numbering  about 
1 1.5  million  in  197/4,  include  a  wide 
variety  of  occuffations  such  as  car- 
penters, tool  a)id  diemakers,  instru- 
ment makers,  all-cound  machinists, 
electricians,  and  typesetters.  Indus- 
trial growth  and  increasing  business 
activity  wilL^ur  the  growth  of  craft 
•occupations ^^Jtl^ugh  ,  the  mid- 
l^80's  However,*  technological 
developments  will  tend  to  limit  the 
expansion  of  this  group  Employ.- 
ment  craft  workers  is  exj^cted  to 
increase  about  as  fast  a^fte  aver- 
age for  all  occupation^ rising  to 
nearly  20  percent  by  1^85.  , 

Operathes  made  up  the  second 
largest  major  occupational  group  in 


IS 

1974,  with  about  13  9  million  work- 
ers engaged  in  ^uch  activities  as 
assembling  goods  in  facttmes;  driv- 
ing trucks,  buses,'  and  taxis  and 
^   operating  machinery.  * 

Employment  of  operatives  is  ex- 
pected to  increase  ^ut  9  percent 
by  1985,  more  slowly  than  the 
average'  for  other  occupations. 
Technological  advances  will  reduce 
employment  (of  some  types  of 
semiskilled  occupations.  Increases 
in  pfoduction.  as  well  as  ^ihe 
trend  -toward  motor  truck  tran^x)r- 
tation  of  freight,  are  expected  to  be 
major  factors  contributuig  torthe 
o^ferall* employment  increase. 

Laboi-ers  (excluding  those  in 
Canning  and  mining),  numbered 
nearly  4  4  million  workers  in  1974. 

-They  move,  lift,  and  carry  materials 
and  tools  iq  the  Nation's  work- 
places  Employment  of  laborers  is 
expected  to  increase' only  about  9 
percent  between  1974  and  1985  in 
spite  of  the  rises  in  fnanufacturin^ 
and  construction,  where  most  arc 
emfiloyed  Increased  demand  is  ex 
pected  to  be  offset  by  {ising  produc- 
tivity resulting  from  continued  sub- 
stitution of  mechanical  equipment 

.  for  manual  labor,    x  ^  ' 

Service,  workers,  including  men 
and'women  who  maintain  law  and 
order.  S^tsX  professional  nurses  in 
hospitals,  give^aircuts  an^  beauty 
treatments,  serve  food,' and  clean 
and  care  for  our  homes;  totaled 
about  114  million  in  1974  This 
diverse  group  is  expected  to  in 
cr^se  28  percent  between  1974 
and  1985  Sortie  of  the  main  factors 
that  are  expected  to  increase  re-  y 
quirements  fc/r  these  occupations  / 
are  the  rising  demand  fpr  hospital 
and  other  mfed^cal  care,  f he  greate/ 
need  for  'protective  services 
urbanizal^n  continues  and  citLfes 
become  more  crowded,  and  the 
more  frequent  use  of  restaurahts. 
Beauty  salons,  and  .other  services 
as  income  levels  rise  and  an  m 
crciising  number  of  hous^v/i^cs 
^  '  ejobS  outside  the  homfe,  The 
Employment  of  private  hCKisehoId, 
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workers,  however,  wilf  continue  to  ^er  workers.  Furthermore,  an  6c- 

cupauion,  with  many -workers,  even 


^fell  despite  a  rise  in  demand  for 
their  services.  Fewer  persons  will 
accept  household  employment^  be- 
cause of  low  wages  and 'the 
strenuous  nature  of  the  work.  ^ 


though  it  0iay  have  little  proq>ects 
for  growth,  nuy .  offer  more* 
openings  than  a  fa$t-grOwtng«  small 
one.  For  example,  among  the  major 


Farm  HwJt^/j— including  farm-  occupational  groups,  openings  for 
ers,  farm  managers,Maborers,  and  'operative  resulting  from  groivth 
supervisors— numbered  nearly  3.1  ^  and  rcpliicments  combined  wiD  be  ' 


million  in  1974.  The  demand  fo^ 
food  products,  both  at  .home  and 
for  export,  will  continue  to  .grow 
rapidly.  Farm  employment,  how- 
ever,  will  decline  through  the  mid- 
•'1980's  as  ferra  technology  con- 
tinues  to  improve. 


greater  than*  ibr  craftsmen, 
although  the  rate  of  growth  in  the 
employment  of  craftsmen  ^I  \c 
considmbly  more  rapii  than  the 
rate  of  growth  foroperatives. 

Outlook  and  EducaUori 


Numerous  opportunities  for  em- 
ployment will  be  available  fop 
^  skiUed^-jobscekers  during  the  years^ 
In  conddering  .careers,  young    ahead.  Employers  are  seeking  peo- 


Job  X)panlnga 


people  should  not  eliminate  an  oc- 
cupation just  because  it  will  not  be 
among  the  fastest  grpwing. 
.  Although  growth  is  an  indicator  of 
future  job  outlook,  it  is  not.the  onfy 
factor.  More  jobs  will  be  created 
between  1974  and  1985  from 
deathSi  retif^ents,  and  other  labor 
force  sepalptions  than  from  em- 
ployment growth.  (See  'chart  8.) 
Replacement  needs  will  be  particu- 
laHy  significant  in  dccupations 
which  have  a  large  proportion  of 


pie  who  have  higher  level;  of  edu- 
cation because-many  jobs  are  more 
complex  and  require  ^greater  skiH 
Furthermore,  employment  growth 
generally  Will  be  faster  in  those  oc- 
cupations requiring  the  most  educa- 
tion and  trainings  For  example,  em- 
ployment in  clerical  and  profes- 
sional and  *tec*hnidal  jobs  wll 
grow  faster  than  in  all  other  occu- 
patioii^  groups. 

[  A  high  school  education  has 
become'  standard  for  American 
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workers  TTiui'a  high  school  gradu 
ate  cs  m  a  better  compcuuve  posi 
tion  in  the  job  market  thao  a  aoo- 
graduate 

Aithou^  training  beyond  high 
school  has  been  the  standard  for 
.some  time  for  many  professional 
occupations,  other  areas  of  work 
also  require  more  than  a  high 
school  dipIoma^-As  new,  automated 
equipment  is  introduced  on  a  wider 
scale  in  offices,  banks,  insurance 
companies,  and  government  opera- 
tions, skin  requrpcments  are  rising 
for  icieriqal  and  'Other  jobs.  Em- 
ploye0  mcreasmgly  are  demanding 
better  trained  workers  to  operate. ' 
complicated  machinery    In  many 
areas  of  sales  work,  developments 
m  machine  design,  tise  of  new 
materials/  and  the  complexity  of 
equi^mcfTt  *are    makip^  greater 
technical  knowledge  a  requirement^ 
Because   many    occupations  arc 
becoming  increa^ngjy  complex  and 
technical,    ^clfic^  b^xupational 
training   such   as  that  .  obtained 
through  apprenticeship,  junior  and 
community  colleges^  and  post  high 
school  vocational  ddpcation  cour 
ses  is  becoming  more  and  more  im 
^portant  to  young  J>copIe  preparing 


for  succesrful  careers 
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good  prep/kration  for  work  wil!  find 
the  going  more  difftcult  in  the  yca^rs 
ahead.  Employers  will  be  more  like- 
ly to  hire  workers  who  have  at  least 
a  high  school  diploma.  Further- 
more, present  experience  shows 
that  the,  less  education  and  training 
a  worker  h»,  the  less  chance  he  h^ 
for  a  steady  Job.  (See  chart  90 

In  addition  to  its  impbrtance  tn 
competing  3pT   jobs,  education 


makes  a  difference  in  lifetime 
come.  According  to  the  most 
recently  available  data,  men  who 
had  college  degrees  could  expect  to 
earn  about  $760,000  m  their  Ufe 
times,  or  nearly  two  and  three  quar- 
ters times  the  $280,000  likely  to  be 
earned  by  workers  who  haid  less, 
than  8*  years  of  schooling,  nearly 
twice  the  amount  earned  by  work- 
ers who  had  1  to  3  years  of  high 
school,  and  "more  than  I  1/2  times 
as  much  as  high  school  graduates. 
Clearly  the  completion  of  high 
school  pays  a  dividend  A  worker 
who  had  only  I  to  3  years  of  high 
school  couhl  expect  to  earn  only 
about  $45,000  mor^  ^an  workers 
who  had  an  elementary  school  edu-* 
cation,  bu;  a  high  school  graduate 
couid  look  forward  to  a  $135,000 
hfetime  income  advantage  over  an 
inc^vidual  completing  elementary 
school  ($eechai|  10  ) 

In  summary,  young  people  who 
hive  acquired  skills  and  a  good 
basic  education  will  have  i  better 
chance  for  mteresUng  work,  good 
wages,  and  steady  j^mployment. 
^/petting  as  much  education  and 
training  as  one's  abihties  and  ar- 
cum^tances  permit  should  therf  fore 
be  a  top  priority  for  today'^s  youth. 
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INDUSTRIAL  PRjODUCTiON  AND 

iCUPATrONS 


Millions  of  people  who  work  in. 

^  industrial  productidn  help  to  insure 
the  continued  growth  of  our  econo- 
my and  its  snx>oth  operation  These 
skilled  and  semiskilled  blue-collar 

^  workers  are  involved  in  almost 
9very  production  process. 

Workers  in  this  group  are  em- 
ployed mostly  in  factories.  Machin- 
ists and  machine  tool  •operators 
shape  met^  to  precise  sizes.  Assem- 
blers put  together  automobiles, 
television  sets,  and  hundreds  of 
dther  products,  inspectors  examine 
and  test  products  to  assure  quality. 
Printing  craft  workers  operate  the 
various  types  of  machinery  used  to 

.print  newspapers,  books,  and  other 
publications.  Some  factory  workers 
are  hot  directly  inVolv^  in  the 
productidn  process,  but  support  it 
in  spmc  way.  Stationary  engineers, 
for  examplk,V,Qperate  boilers  and 
other  equipment  Millwrights  moVe 
and  install  heavy  mdustrial  machin- 
ery. Power  truck^  operators  move 
materials  about  the  plant 

Industrial  workers  also  are  em- 
ployed outside  of  manufacturing  in  * 


a  variety  of  activities^  Automobile 
painters,  for  example,  restore  the 
finish  oi^  okl  and  damaged  cars.. 
Photogi;aphic  laboratory  woi^er^ 
develop  film  and  make  prints  and 
slides. 

Semiskilled  workers,  such  as  as- 
semblers and  power  truck  opera- 
tors, ordinarily  need,  only  brief  on- 
the-job  training.  Skilled  workers, 
such  as  stationary  engineers  and 
machinists,  require  considerable 
training  to*  q^alifj^  for  their  jobs. 
Many  learn  their  trades  on  the  job, 
but  gaining  authorities  generally 
.recommend  completion  of  a  3-  or 
*-ycar  apprenticeship  program^  as  - 
the  besf  way  to  learn  a  skilled  trade. 

Most  jobs  in  industrial  produc- 
tion do  ^t  reguire  a  high  school . 
diploma.  However/  ^  many,  ern- 
ployers.  prefer  high  school  or  voct- 
tional  school  graduates  who  liave 
taken  courses  such  as  blueprint 
reading  and  machine  shop. 

(jrowth  rates  for  individual  occu- 
pations in  industrial  production  will 
differ  greatly.  Employment  of^ weld- 


ers, for  example^  is  expected  to 
rise  faster  than  the  average  for  all 
occupations  in  the  Nation^s  work 
force  as  ^  result  of  growth  in  thp 
metalworking  industries  and  the 
wider  use  og,welding.  Employment 
of  assemblers  is  expected  to  grow 
'about  the  s^'e  as  the  average, 
despite  the  continued  automation 
df^^ssembly  processes.  Employment 
in  sdme  printing  crafts,,  oti  the  other  ^ 
hand,  is  e)(pected.t6  decline  as  a 
result  of  more  efficient  printirig 
Qiethods.  Even  in  most  declining  ^ 
occupations^  howevv,.*  some  job 
openings  arc  expected  as  ex- 
perienced workers  retire^,  die,  or. 
transfefto  other  fields. 

This  chapter  includes  statements 
oji  21.  industrial  production  and  re- 
latcc^occupations.  Many  other  wor- 
kers who.  are  involved  in  industrial 
production  are  described  elsewhere 
in  the  Handbook  b^ause  of  tfieir"* 
close  association  with  particular  oc- 
cupational groups.  For  example, 
engmeers  are  included  in  the 
chapter  on  Scientific  and  Technical 
Occupations..  1 
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FOUNDRY  OCCUPATIONS 


Foundry  workers  produce  metal 
castings  for  numerqus  indpstrial 
and  hdusehold  products  Otar  range 
*from  machine  tools  "to  bathtubs. 
Casting  is  a  method  of  forming ^fnafy 


poured  into  carefully 
molds  and  allowed  to 


metal  into  intricate  shapes  Molter 
"metal  is 
prepared 
solidify.  . 

,  The  patternmaker,  the  motder, 
and  the  coremaker  each  play  an  im- 
portant part  in  tijp  process.  The  pat^ 
temmaker  makcs^'^a  wood  or  me^al 
model  of  the  casting.  A  molder 
places  it  in  a  box  and  p^cks  sand 
around  the  model  to  form-a  mold.  If 
the  casting  is  to  have  a  hollow  sec- 
tion, a  coremaker  nfakes  a  core  of 
>pacJ^<|  and  hardened  sand-  that  is 
position^  nn  the  mold  before  the 
molten  metal  is  poured  in. 

In  1974,  about  2f,600  pattern- 
makers,  60,000  molders,  and 
25,000  coremakers  worked  in  the 
foundry  industry.  About  three- 
fourths^of  them  worked  in  shops 
that  make  and  sell  castings,  ifhe' 
remainder  worked  ip  plants  that 
make  and  use  castings  in  their  final 


•  replace  experienced  worjceis  who 
die,  retire!  or  transfer  to  o^^^pc- 
cup^tions  will  provide  soniejob 
openings.  The  numbcF-tff  openings 
fluctuate  from  year  to  year 
because  foundry  employment  is 


^nsitive  to  ups  an^  downs  in  ^  the 
economy. 

'  Paitcmmkkers,  molders,  •  and 
corenukers  are  discussed  in  detail 
in  the  following  statements.  (For  a 
general  description  of  many  other 
jobs  involved  in  metal  casting,  see 
the  statement  on  Foundries  else- 
where in  the  HandboakO  ^ 

,   Sourcts  of  Additional 
^  Informstfon  /' 

For  details  dbout  training  oppor* 
tunities  forpattemmakerSrmolden, 
^d  cortmakers,  contact  Ic^ 
foundries,  the  local  office  of  the 
State  employment  service,  the 
nearest 'office  of  the  State  apr 
prer^ticeship  agency,  or]  the  Bureau 
of  Apprenticeship  ami  Tr^aining, 
U.S.  Department  of  Labor-  Infor- 
mation also  is  available  froni  the 
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products,  such  as  plai)ts  operated  '  following  organizations: 


by  manufacturers^  automobiles  or 
macliinery.  •  .  . 

A  high  school  education^ the 
minimum  requirement  fon  ark^- 
prentice  in  pattemmaking  and  for 
more  skilled  molding  and  coremak- 
ing  jobs.  An  eighth  grade  educa- 
tion, however,  may  be  enough  for 
entry  into  .  many  molding  and  < 
core'making  jobs. 

Employment  in  these  trades  is  ex- 
pect^ to  show  littie  or.  no  change 
through  the  mid-1 9&0's  because  of 
automation  and  othef-laborsaving' 
improvements  in*  production 
method's  Nevertheless,  the  need  to 


American^Foupdrymen's^Soci^.  Golf  and 
WoiywCDc$PIain^^|II.  60016. 

latemational  Molders'  and  Allied  Workers' 
Union.  1225  E  McMillan  St.  Oncin- 
natj,  Ohio  45206. 

Cast  Metals  Federation.  Cast  Metals  Federa- 
tion Buildint,  2061 1  Center  RkJfe  Rd., 
Rocky  River.  Ohio  4^  1 1 6, 


PATTERNMAKERS 
^  Natur*  of  th»  Work 


make  the  ppttems/used  ta  making 
molds  for  metal  castinfc  Moit  of 
thie  warkeij^m.  the  occupation  are 

'  j60d.'^^^-Jt  smaller  number  arc 
^wood^^yptd^^  ^  (D.O.T. 

661.^1).  '$ome  pattemmakere 
work  Vith  both  metal  and  wood  as 
well  as  plasteriand  plastiqL 

Patternmakers  wdiik  '  from 
blueprints  preparedAby  engineers. 
They  make  a  precise  pattern  for  the 
[Product,  carefully  checking  each 
dimensioji  whh  instruments  such  as 
n^icrometers  and  calipers*  Precision 
is  important  because  any  imperfec- 
tions in  the  pattern  wilt  be 
reproduced  io  the  castinp  made 
from  it* 

Wood  pattehmiakers  select  the 
woods{0ck,  lay  out  the  pattern,  and 
sai^l^^Lch  piece,  of  wood  to  size.  . 
They  then  shape  thorough  pieces- 
into  finahfoon  with  various  wood- 
working machines,  such  as  lathes 
and  Sanders,  as  well  as  many  small 
handtools.  Finally,  they  assemble 
the  pattera«gments  by  hand,  usinj 
glue ,  screws,  ancf  nails. 

MetiaJ.  pattenimaker^  prepare 
patterns  fronj  metal  stock  or  from 
roi^  castings  made  from  a  wood 
pattern.  To  shape  and  finish  the- 
p^ttems,.they  use  many  mctalwork- 
ing  machines.  Including  lathes,  drill 
presses;  shapers,  milling  machines,  ■■ 
power  hacksaws;  and  grinders. 
They  also  use  small  handtools. 


are 
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Foundry  patternmakers 
higfily  isftilled  craft  workers  who 

.-•  '  \-  3.5.... 


Training,  Othfr  Oualfflcatfons, 
and  Advancamtnt 

Apprenticeship  is  the  ^t  means 
of  qualifying  as  an  experienced  pat- 
ternmaker, .because  of  the  high 
deg;ree  of  skill  and  the  wide  range  of 
knowledge  needed  for  pattemmak- 
ing,  it  is  di/licuU  to  leani  the  trade 
on  the  job.  In  some  instances, 
skilled  machinists  have  been  able  ta 
transfer  to 'metal  pattemmaking 
with  additional  on-the-job  training 
pr  experience.  Trade  school  coi^rs- 
is  in  pattemmaking jprovide  useful- 
preparation  for  the  prospective  jip- 
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the  number  patterns  that  have  to 
be  made.  / 

Although]  employment  is  not  ex* 
peeled  to  grow  significantly,  some 
job  openings  will  arise  because  Of 
the  need  tp  replace  experienced 
pattermakers  who  retire,  die,  or 
transfer  to  other  occupations.  Most 
of  these  openings  will  be  for  metal 
patternmakers.  The  nunriber  of 
openings  may  fluctuate  from  year 
to  year  since  the  demand  for 
foundry  products  is  sensitive  to 
changes  m  the  economy. 

Because  patternmakers  learn 
either  basic  metalworking  or  wood- 
working they  are  prepared  for  jobs 
in  relal^d  fields  when  pattemmak. 
ing  employment  is  not  available, 
wood  patternmakers  pan  qualify 
for  woodworking  jobs  such  as 
cabinetmakers,  and  nietal  pattern-  '■ 
maK^ers  can  transfer  their  skills  to 
metalworking  jobs  such  as  machin- 
ists. 


Earnings  and  Working 
Conditions 


prentice,  and  «)ay  be  credited 
toward  completion  of  the  ap- 
prenticeship. '  ^ 

The  usual  apprenticeship  peritki 
for  pattemmaking  is  5  years.  ^Each 
year  at  least  j  44  hours  of  classroom 
instruction  usually  are  provided. 

•  Apprenticeship  programs  for  wood 
and  metar  patterpmaking  are 
separate.  Employers  generally 
require  apprentices  to  have  a  high 
school  education. 

Apprentices  begin  by  helping  ex- 
periem:ed  patternmakers  in  routine 

•  duties.  T^iey  make  simple  patte 
under  close  supervision;  as"  they 
progjECss,  the  work  becomes  in- 
creasingly complex  and  the  supervi- 
sion riore  general.  Patternmakers 
eStrn  higher  pa}^  as  th'eir  skilE  in- 
crease >,  and  some  become  supef- 

.^,_ivisors. 

I  ^^att  ;mmaking,    although  ^ 

r  ^ 


strenuous,  requires  considerable 
standing  and  moving  about.  Manual 
dexterity  is  especially  'important 
because  of  the  precise  nature  of  the' 
work.  The  ability  to  visualize  ob- 
jects in  three  dimensions  is  also  im- 
portant. 


Employment  Outlook 

Employment* of  foundry  pattert^ 
'makers  is  expected  to  show  little  or 
no  change  through  the  mid-l980's 
despite  the  anticipated  increase's  in 
foundry  production.  The  increased 
^se  of^me^al  patterns  and  other 
technical  improvements  in  pattern- 
„  making  will  prevent  any  significant 
e^mployment  growth.   Metal  pat- 
!tem;5,  unlike  wooden  ones,  can  be 
used  again  ^nd  again,  thus  reducing 


.  Patternmakers  .generally  have 
•higher  earnings,  than  other  produc- 
tion workers  in  manufacturing.  In 
January  1975,  average  straight-time 
houriy  earnings  of.wodd  pattern- 
makers ranged  from  ^5.25  in  gray 
iron  and  m^Jjeable  iron  foundries, 
to  $5i55  in /nonferrous  foundries, 
according  to  a  wage  survey  made  by 
the  National  Founcfry  Association. 
Metal  I  patternmakers*  earnings 
generally  were  higher.  In  com- 
parison, Wll  production  -workers  in  , 
'manufaciiirilig  averaged  $4.65  an 
hour.  \ 

.'  Patternmakers  work  indoors*  in 
well-lighted,  well-ventilarted  areas. 
The  rooms  in  which  they  work  are  * 
generally  separated  from  the  areas'  ? 
where-Ohe- casting  takes-rpj^ce,  so 
they  are  not  exposed  .to  the  heat  * 
and  noise^f  the  foundry  floor.  | 
I  For  sources  of  additional  infor- 
mation, see  the  introductory  sec- 
tion of  this  chapter. 
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:  MOtDERS 

Natura  of  th»  Work/ 

The  molder  prepares  a  mold 
which  contains  a  hollow  space  in 
the  shape  of  ^he  item  to  be  made. 
The  mold  is  made  by  packing  and 
ram^ning  specially  preparled  sand' 
around  a.  pattern— a  model  of  the 
object  to  be  duplicated— in  a  box 
called  a  flask.  A  flask  is  usually 
made  in  two  parts  which  can  be 
separated  tq»  remove  the  pattern 
withotit  damaging  the  mold  cavity. 
When  molten  metal  is  poured  into 
the  cavity,  it  soldifies  and  forms  the 
casting. 

Most  of  the  workers  in  this  occu- 
pation are  machine  molders,  the 
rest^  Ure  hand  molders.  Machine 
molders  {D,0,T.  518,782)  operate 
machines  that  simplify  and  spe^d 
the  making  of  large  quantities  of 
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identic  al  sa^d  molds.  Machine  mol- 
ders assembl^the  flask:  and  pattern 
on  the;machifie  table,  fill  .the  flask 
with  prepared^d,  and  operate  the 
machine  .\¥ith  Jevers  ^nd  pedals. 
Many  of  these  worke/s  set  up  and 
adjust  their  own  machines^ 

Hand  mcjders^  use  primarily 
.manual*  methods  to  construct  the 
sand  molds.  Power  tools,  such  as 
pneumatic  rammers,  and  handtools, 
s.uch  as  trov^cl*-«>d  mallets,,  are 
used  to  smooth  the  sand.  Molds  for 
small  castings  are  usually  made  on 
the  workbench  by  bench  ,molders 
(D.O.T.  518.381),  those  for  large 
and  bulky  castings  are  made  on  th^ 
foundry  floor  by  floor  molders 
(D.O.T.  518.381).  An  ^-round 
hand  molder  makes  many  different 
types  of  molds.  A  less-skilled 
moldpr  specializes  in  a  few  simple 
types. 


pour  llquthtd  mtUl  Into  mold)p 


Training;  Other  Qutliflcfitlont, 
\     and  Advanctmant 

Cdmpletion  of  a  4-y(ar  ap- 
prentice program,  or  equiva  lent  ex* 
perience,  is  needed  to  bei^'me  a 
skill^  hand  molder.  Workers  with 
this  training  also  are  preferred  for 
some  ki^ds  of  machine  moldung  but 
in  general  a  shorter  trainingjperiod 
is  required  in  order  to  become  a 
qualified  \nachine  molder. ;  Some 
people  leain  n^olding  skills',  infor- 
mally on  the  job,  but  this  way  of 
learning  the  trade  takes  longer  and" 
is  less  reliable  than  apprenticeship. 

Ah  eighth  grade  education 
usually  is  the  minimum  requirement 
for  apprenticeship.  Many  em* 
ployers,  however,  prefer;  high 
school  school  graduates.      '  ^ 

Apprentices,  under  close  supervi^ 
sion  by  skilled  molders,'  begin  with 
simple  jobs,  such  as  shoveling  sand, 
and  gradually  take  on  more  difflcult 
tkhd  responsible  work,  such  as 
ramming  molds,  withdrav^ng  pat> 
teni^,  arid  setting  cores.  They  also 
learn  to  operate  the  various  types  of 
molding  machines.  Beginning  with 
simple  shapes  and  advancing  to 
more  complex  w.drk,  they  make 
complete     molds     as  training' 
progresses,  in  addition,  the  ap- 
prentice may  work  in  other  foundry 
departments  to  develop  aINround 
.  knowledge  of  foun4iy  methods  and 
practices..  The  apprentice  usually,, 
'receives  at  least  144  hours  of  class-  , 
room  instruction  eaph  year  in  sub- 
jects  such   as  shop  arithmetic, 
metallurgy,  and  shop  <f rawing. 
Hand  molders  who  do  highly 
\^  repetitive  work*  usually  learn  th^ir 
jobs  during  ^  brief  trainiVig  period. 
Trainees  work  with  a  molder  to 
ma|ce  a  particufar*  kind  of  mold« 
Aft^r  2  to  6  motltffs,  the  trainee 
usuaiiv  is  capable  of  making  a 
simil^kf^jfoWr-Most  machine  mold- 
ing jobs  canyw  learned  in  2  to  3 
months  on  the  job. 
Physicair  standards  for  molding 
•  jobs^ayc-ftttdj^high.  Hand,  molders 
stand  at  therr  work,  move  about  a 
^'gfcdX^^^^TiQ  (tequtniiy  |nust  lift 
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hc^vy  objects!  they  need  good  vl- 
•  sk)i\  and  a  high  degree  of  manual 
^  dexterity.  Molders  may  advance  to 
a  specialized  molding  job  or  'cvcn- 
tuallyVo  ^  supervisory  position.  ^ 

Employmtnt  Outlook  \ 

•  'Empldymen^/of  molders  is  Vx 
pected  to  shpw  little  or  no  change 
through  tho^mid-1980's.  The  trend 
to  more  machine  molding,  such  as\ 
the  saiid  sljnging'process,  and  other 
laborsa^ving  innovations  will  limit 
emplqymebt  growth.  Nevertheless, 
the  need  to  replace  experienced 
tnolders  w!^o^  retire,  die,  or  transfer 
to  other  occupatiqas  will  provide 
some  job  opedings.  The  number  of 
openings,  however,  may  "fluctuate 
(torn  year  tj)  jtear  because  the  de- 
mand for  fbijrtc^t^^gi^j^ji^^ 
tfve'to  changes  in  the  economy. 


Earnings  and  WoHdng  Conditions 

In  January  1975,  floor  molders 
averaged  $4.75  sin  hour  and  bench 
njoldetiayeraged  $4.55,  according 
,to  a  wage  surveyjmade  by  the  Na- 
tional Foundry  /t§sociation.  Mol- 
dcfS  who  were  pai  J  on  an  incentive 
bosis  gerieraify  hac  higher  earnings. 
By  compari§ofi,  production  workers 
1 1n  all  manufacturing  industries 
averaged  $4.65  an  lour. 

Working  conditions  vary  con- 
siderably from^ofie  foundry  to? 
another.  Heat^and  fumes  have  been 
greatly  reduced^  in  many  pfants  by 
the  installatton  (^improved  ventila- 
tion systems  and  air  r  conditioning. 

For  sources  ofl  Jidditional  infor- 
mation, see  the  Ir  t^aluctory  sec- 
tion of  this  chapteij. 


COREMAKERS 
Naturaoftlt  Work 


The  po^^ed  metal  solidifies  ardund 
the  core,  so  that  when  "the  cor^  is 
removed  the  desired  cavity  or  c 
toiit  remains. 

A  core  m^y  be  made  either  b^ 
^land  or  machine.  In  both  ins'tanctfs,^ 
sand  is  packed  Into  a^lock  of  wood 
or  mttal  in  which  a  space  of  the 
desired  size  and  shape  has  been  hql* 
lowed  out?  After  the  core  ^s 
removed  from  this  box  it  is 
hardened  by  baking  or  by  another 
diying  method.  When  hand 
"^^ethbds  are  used,  the  coremaker 
uses  mallets  and  other  handtools  to. 
pack  s^d  into  the  core  box.  Small 
coVes.are  made  on  the  workbench 
by  bench  caremakers  (D.O.T. 
51|.381)  and  large  ones  are  made 
6n  the  foundry  .floor  by  flo^r 
coremakersiD.OT.SlS.S^l). 

Machine  caremakers  (D.O.T. 
518.885)  operate  machines  that 
make  sand  cores  by  forcing  sand 
intq  a  core  box.  Some  machine 
coremal^et^  are  required  to  set  up 
and  adjust  their  machines  and  do 
finishing  operations  on  the  cores. 
Others  are  primarily  machine  ten- 
ders. They  are  closely  su^nyised 
and  their  machines  are  adjusted  for 


'  them.  (To  see 
job  is  a  basic 
proces:^,  read 
sand  casting  ^vi 
on  Foundries 
Handbook.) 
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w  the  coremaker'S/ 
p  in  the  castin^f 
e  descrip^on  4f 
in  th^staten^nt .. 
je^whcre  in  tltc^ 


Training,  Otfitri 
\      and  Advar 


•Vc 


^uallficatipnt,: 
:anHMit*^  .  • 


ompletion  of  !a  4-Je|ir  ap-- 
prentice  training  program  or  the 
equivalent  experience  is  needed  'to 
become  a  skilled  h^iid  coremakfej  ^ 
Apprenticeships  alsoare  sometitfies 
required  for  the  more  difficult 
machine  coremakii^  Jobs.  Ap- 
prenticeshfp  training  in  cpremaktng 
and  molding  often  are  combined. 

Experienced  coremakers  teach 
apprentices  how  to  make  cores  an'^ 
operate  ovens.  Clas^oom  instruc- 
^tlon  covering  subjects  such  as.^ 
arithmptit^  and  .the  properties 
metals  ^generally  supplemerit^h- 
4he-job  training.  CoremaJ^ef^  earn 
higher  pay  as  their  skilfincreases. 
and  some  become  supervisors.  ^ 

An  eighjth  grade  education 
usuallpi^e  nynimum  requirement 
for-^em^^Jdrtg  apprentices;  some 


Coremakers  prefafrc  the  "cores^*  D3 
that  are  placed  in  irjolds  to  form  the 


hollow  sections  in;  metal  castings. 


,\ 
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employers  rel^uire  graduation  from 
high  school  Some  types  of  hancf 
coremaking  require  a  high  degree 
9f  manual  dexterity. 

*  *^  Employment  Outlook  « 

.  Employtnent  of  coremaicers  is  ex- 
•Npected  to  show  little  or  no  change 
through  the  mid-1980*s.  Growth  in 
this  occupation  will  be  limits  as 
more  cores  are  made  by  machine 
instead  of  by  hand  Nevertheless, 
some  job  openings  will  ari^^ 
because  of  the  need  to  replace  ex- 
perienced coremakers  who  retire^ 
die,  or  transf^  to  other  ocqupa- 


tions.  The  ^umber  qi  openings  may 
fluctuate^  fi 
the  demaiii 


sensitive  !to 
my. 


m  year  to  year  smce 
for  fouhdry  products  is 
hanges  in  the  econo- 


Eaniin 

In  Janiiary' 
hourly^earninj 
were  $4,65, 


had  higher  earnings..  By  com»* 
p^son,  production  workers  in  all 
manufacturing  industries  averaged 
$4.65  an  houn 

WoiWng  conditions  vary  con- 
sideraWy'^^m  one  foundry  tt^ 
another.  He^t  and  fumes  have  beeq 
greatly  re4ocedxin  many  plants  byj. 
§  ^  ,       the  installation  of  improved  ventila-: 

L975,  "the  av6i^^e^  tion  systems  and  air-conditioning, 
of  floor  coremakers   Although  tKe  injury  rate  irf  foun-j, 
dries  is  higher  than  the  average  for 
manufacturing',  coremaking  is  one. 
of  the  least  h^rdous  foundry  jobs. 
For  somrdes  of  additional  infor- 


and  Working 
iditions  ' 


>ench  coremakers, 
$4.35,  and  mi  chine '  corem^ers, 
S4.05,  according  to  a  wage  survey 
*made  by  the  Naional  Foundry  As- 
sociation. Corfenakers  who  were 
paid  on  an  incentive  basis  generally 


mation^  see  the  introductory  sec- 


tion Of  this  ch 
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^  .Nearly  every  product  made,  by 
Ainericanr.industry  cjintain?^  nietal 
parts  9r  is  manufactured  .by 
ma^in^s  made  of  metal,  parts.  In 
1974,  ever  1.1  million  maoninists, 
'fnachmo  tool  operators,  toof  and 
diemak^rs,  and  setup,vvpricers  usc4 
a  wide  variety  of  machine  and 
handtoois  to  shape  these  .metal 
parts. 

A  machine  Jool  is  a  stationary. 


MACHINING  OCCUPA^I0r4S 


ALL-ROUHD  MAcNlNiSTS 

,.2181',  and  .381) 


D.O.T.  60( 


D  MACNIN 


.280, 


Naturt  of  fht  Work  . 

All-round  machinists,  >rho  can 
Sj^  up  and  operate  'most  types  of 
ttiachii^e  tools,  ^use  these  tools  to 
nnake  metal  parts.  Because  they^ 
pian  and  carry  through  all  oi>era- 
WoTjs,  they  may  switcfi  frdm  one 


powerKiriven  device  that  bringsyproduct  to-another  and  give  variety 
together  the   cutting  instrument^  to  their  ^ork.  Their  knowledge  of 


/ 


(tool)  and  the  metal  to  be  cut,  hold- 
ing^'Uiem.  Some  of  the  most  com- 
,jMn  machine  tools  are  lathes  and 
jifachincs  that  drill,  bore,  mill,  and 
grind.  Metal  can  be* shaped  also  by 
using  chemicals,  electricity,  mag- 
netism, sound, 'dight,  and.  liquids 
under  controlled  conditions. 
•  All-round  machinists  can  operate 
most  ,  typds  of  machine  tools, 
whereas  ];n&chine  tool  operators 
generally  work  with  one  kind  only. 

an^  diemakers  make  dies 
(li^etaj.  forms)  for  presses  and 
lasting  machines,.^  devices  t 
^10^  drills  into  metal;|  and  special 
gauges  to  determine  whether  the 
worjc  meets  specified  toterances.  In 
stnJment  nrakers  use  machine  tQpIs 
to  produce  hichly  accurate  insli^u* 
ment  jiarts  frbm  metal  and  othe^ 
materials.  Setup  workers  adjust 
toob  for  semiskilled  machine  too^ 
<>peratl^rs  to  run.  (Detailed  discus- 
sions jE>f  wprk  performed,  traWing, 
nd  earnings  of  these  occupations ' 
a^e  presented  in  the  chapters  that 
^llow.) 


mentals  and  machine  tools  enables 
them  to  turn  a  block  of  metal  into 
an  intricate  part  of  precise  specifi- 
cations. .  They  select  tools .  and 
materials  for  each  job  and  plan  tl)e 
cutting  and  finishing  o'^erations 
from  a  b^Iueprmt  or*  written  specifi- 
cations. Th»y  make  standard  shop 
computatipns  relating  to  dimen- 
sions of  work  and  machining 
specifications..^  They  -  often  use 


precisiori  measuring  .instrument 
/such  asjmicronieters,  to  measure  ^ 
the'  acdifacy  of  their  woft  'to^^ 
thousandtte  or  even  millionths  of 
an  inch.  After  completing  machin- 
ing operations,  they  may  use  "hand  * 
files  and  scrapcrs>bcfore  assembling 
the  finished  parts  with  wrenches 
.and  screwdrivers.       *  ^\ 

Machinists  who  make  and  repair 
^  metal  parts  in^'maintenance  depart- 
ments    must     have     a'  broad,  , 
knowledge  of  tfje  way  machi;ies jf 
work  to  adjust  and  test  parts.  In' 
plants*  that  produce  large  nurpbers 
of  metal  products,  highly  skilled  , 
machinists  specialize  in  layout  work 
and  mark  specifications  on  n)etal  . 
for  rtiacjiine  tool  operators  who  do 
the  machining  operations. 


Macftlnitt  adiutt*  hl9h*tp#«d  machine 

^    tod.  . 


Placts  of  Employmtnt  ^  ** 

An  estimated*  335,000  machinists 
were  employed  in  1974.  Almost 
•every  factory  using  substantial 
an^unts  of  ntachinery  employed 
all-round  machinists  to  maintain  its 
mechanical  equipment.  Some  all-" 
round  machinists  made  large  quan- 
tities of  rdentical  parts  in  produc- 
tion departments  of  metalworking 
■  factories;  others  made  limited  nuhi, 
bers  of  varied  products' in  machine 
shops.  Nlosl  all-round  machinists 
workeji  jn  tbe  following  industries; 
machinery*  including  electrical; 
"  transportation  equiWent;  fabri- 
cated'metal  .products;  and  pri- 
mary metals.  Other  industries  em- 
ploying^ stilKtiahtial  'numbers  of 
thjcse  workers  \^<kxp  the  railfoarf, 
chemical,  fodd  procesShg,  smd  tex- 
tile industriej.  The  Federal.Govern- 
ment  al^  employed  all-round 
machinists  in  Navy  yards  and  other 
installations. 

Although  machinists  work  in  all 
parts  df  the  country,  jobs  are  most' 
plentiful  in  areas  where  many  facto- 
ries are  located.  Among  the  leading 
areas  o^em^loymeijt  .are.  Los 
Angeled;  Chicago,  New  York', 
Philadelphia,  Boston,  San  Fran- 
cisco, and  Houston. 
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Training,  Oth«r  Qu«tHfc«tions, 
^     and  Advancamant 


A  4-year  formal  apprenticeship  is 
the  best  way  to  learn  the  machihist 
trade,  but  some  companies  have 
trainmg  programs  for  single-pur- 
pose machmes  that  require  less 
.  than  4  ^ears.  Many  machinists, 
however,  le^  on  the  job.  ^ 

Persons  *  interested-^^n  jjcxonvng * 
ni&chinists*shouid  be  (Q^hHnically 
Xpclihed  and  ^temperamentally 
suit^  to  do  highly  accurate  work 
that  requires^^concentration  as  well 
as  physical  effort.  Prospective 
machinists  sh&uld  be  able  to  work- 
independently.  Although  the  work 
is  sometimes  tedious  and  repeti- 
tious, aH-round  nttachini3ts  fre- 
quenlly  have  the  satisfaction  of, 
seeing  the  final  results  of  thetr 
wortc. 

A  high  schc^l  or  vocational 
schoel  education,  mcluding  mathe- 
matics, physics,  or  machine  shop 
trainmg,^  is  desirable.  Some  compa- 
nies require  experienced  machinists 

^  ^  to  take  additional  coursesjn  mathe- 
matics and  electronics  at  company 
expense  so  that  they  can  service 
and  operate  numencaljy  controlled 
machine  tools.  In  addition,  equip- 
ment builders  generally  provide 
^rainipg  in  the  electncal.  hydraulic, 
and  mechanical  aspects  of 
machine-and-control  systems. 

Typical  machinist  apprentice 
programs  consist  of  approximately 
8.000  hours  of  shop  training  and. 
about  570  hours  of  related  class- 
room instruction.  In  shop  tracing, 
apprentices  learn  chipping^^iling,' 
hand  tapping,  dowel  fitting,  rivet- 
ing, and  the  operation  of  various 
macliine  tools\  In^the  classroom, 
they  study  '  blueprint  reading, 
V  mechanical  drawing,  shop  mathe-* 
matics,  and  shop  practices. 

^  All-i^und  machinists  have  .nu- 
merous opportunities  for  advance 
ment.  Many  advance  to  supervisory 
jobs.  Some  takb  additional  training 
and  become  tool  ^nd  die  or  instru- 
ment makers.  Skilled  machinists 
may  open  their  own  shops  or  ad 
\  r  ' 
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rates  in  14  of  the  areas  surveyed* 
sefected  to  show  hov^  wage-rates 
differ  in  various  parts  of  the 
country,  appear  in  the  accompany- 
ing tabulation. 


Area  i 
San  Franasco  -  Oakland 
Dcux>ii>  . 


Minneapolis -St  Paul  ^ 
Portjand»  Orcg 

Buffak)    •  .  

Ldoisville.  .  .  u 

Los  Angeles- Long  Beach 
Houston  -   .       ....  ... 

Cleveland  .  .. 

Denver   

Boston  «   

Greenville.  S.C   


6.13 
6.04 

599 
5.85 
5.79 
5.66 
5.64 
5.59 
5.49 
5.25 
5.02 
4.04 


vance  into  other  technical  .jobs  m 
machine  programmirig  and^lin^. 

Employj|^«nt  Outtook. 

Th6  number  of  all-round  machin-  • 
ists  is  expected  tcffn9rease  ^  about 
the  s^me  rate  as  the  average  fOr  all 
occupations    through    the  mid* 
1980's.  Expansion  of  metalworking  ^  NewYort:  . 
activities  will  cause  most  of  xkc  in-  Ckic^go.... 
cre^^.  In  addition  to  openings 
created  by  growth  in  this  large  oc-- 
cupation,  many  openings  will  arise 
frorrv  t^e   need   to   replace  ex- 
perienced machinists  wha  retire, 
die.  or  transfer  to  other  fields  of 
work. 

As  population  and  income  rise, 
so  will  the  demand  for  machined 

* 

goods,  such  as  automobiles, 
.household  appliances,  and  industn* 
al  products,  fiowever,  technologi- 
cal developments  which  increase 
the  productivity  of  machinists  are 
expected  to  keep  employment  from 
rising  as  fast  as  the  demand  fot 
machined  goods 

Chief  among  these  technological 
innovations  is  the  expanding  use  of 
numerically  cofftrplled  machine 
tools  These  machines,  which  trans- 
late nufT)bers  into  a  series  of  mo- 
tions  or   processes,  significantfy 

reduce  the  time  required  to  per^  Aerospace,  and  Agricultural  Imple- 
c  t:^:^^  'mcni  Workers  of  America,  the  In- 

ternational Union  of  Electrical, 
Radio  and  Machine  Workers,  the 
International  Brothtfhoo^.pf  Elec* 
trical  Workers,  and  wi^.  United 
Steelworkers  of  America. 


Machinists  must  fallow  strict 
safety  regulations  whep  workiii^ 
around  high-speed  machine  tools^ 
Short-sleeved  shirts,  safety  glasses,  ^ 
and  othc^-protective  devicei  are 
require^  to  reduce  accidents., Most 
shops  are  clean  atid  wo^places  are 
well-lighted.  ' 

Many  machinists  are  members  of 
unionslincluding  the  International 
Association  of  Machinists  and 
Aerospace  Workers,  .the  Interna- 
tional Union,  United  A1i?omobile;» 


form  machining  operations 

Much  of  the  employment  growth 
w^llj^cur  in  maintenance  shops,  as 
industril^  continue  to  use  a  greater 
volume  of  complex  machinery  atjd 
equipment  Skilled  maintenance 
jnachinists  are  needed  to  prevent 
costly  breakdowns  ini^,  highly 
mechanized  plants.  In  such  plants,  a 
breakdown  of  one  machine  may 
stop  many  other  machines.' 


Earnings  |ind  Working 
^  Conditions 

The  earnings  of  machinists  com-> 
pare  favorably  with  those  of  other 
skilled  workers.  Machinists 
averaged  $5.56  an  hour  in  1973-74, 
according  to  a  survey  of  • 
metropolitan  areas  Average  hourly 


.  Sourcss  of  Additional 
Information 

The  National  Machine  Tool 
Builders  Association,  ^901  West- 
park  Dr.,  McLean,  Va.  2210J- 
whose  members  build  a  large' per- 
centage ^of  all  machine  tools  used 
in  this  country -will  supply,  on 
^quest,  information  on  c^eer 
opportunities  in  the  machine  tool 
industry.  ' 

The  National  Tool,  Die-  and 
Piecision  Machining  Association, 
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MACHINING  OCCUPATIONS 

^309  Livijigston  Rd  .  Qxon  HiU, 

Md,  20022,  offers  inTormation  on 

•  appnrenticcship  training,  including 

Recotnhi  ended  Apprenticeship 

Stindanfa  for  Tool  ^d  Die  Makers 

cmifica  by  the  U  S  I>cpartmennof 

Libor^s  Bureau  of  Apprejiticesljip 

aiid  Training.  - 

I  The  Tool  and  Die  Institute,  777 

3u$s<r  Jlighway,  Park  Ridge,  III 

*fc0068— a  trade  association— ofFcrs 

'mformation     on  apprenticeship 

/  training  fn  the  Chicago  area. 

Many  local  offices  ^of  Stale  cm- 

'  ploymcni  services  provide  free  ap=^ 

titmdt  testing  to  persons  interested^ 

in  becoming  all-round  machinists  or 

to6rand  diemakers  In  addition,  the 

5tate  employment  service  refers  ap- 

(5licants  for  apprentice  programs  lo 

employers  In  many  conmiuniuiSr 

applications  for  apprenticeship  also 

arc  received  by  labor-managemeni 

apprenticeship  committees.  ^ 

Apprenticeship  information  also- 

may  be  obtained  from  the,  following 

unions  (which  have  local  offices  in 

many  cides):  * 
» 

International  Attocmftm  of  Machini^u  and 
Aerospftcc  Workcrt.  1 300  CormecUcut 
^      Ave  NW  .  Washinfion.  D.C  20036. 

International  Union,  United  Automobile. 
Aerospace  and  AtncuituraJ  Implement 
^Worker*  of  An^erica.  Skilled  Trades  De- 
partment, 8000  East  Jefferson  Xve., 
Detroit,  Mich.  48214: 

International  Union  of  ElectncaJ  Radio  and  * 
Machine  Workers.  1 126  16th  St.  NW., 
Washinfton,  D,C,  20036 

IntemationaJ    Brotherhood   of  Elecirical' 
Workers.  1 1 25  15th  St  NW ,  Washinx- 
'lon,D.C  20005. 


INSTRUMENT  MAKERS 
(MECHANICAL)* 

(D.O.T.  600,280) 

Natur*  of  tha  Work 

Ijistrument  makers  (Jalso  called 
experimcyiial  ,  machinists  and 
modelmakers)  work  closely  with 
eitgii^ers  and  scientists  in  translat- 
ing dwj^s  and  ideas  into  experir 


mental  roodek,  special  laboratory 
equipment,  and  .  custom  instru* 
ments.  Experimental  devices  con- 
structed  by  these  craft  workers  are 
used,  for  example,  to  regulaie  ^eat, 
measure  distance,  record 
earthquakes,  and  controLindustrial 
processes.  The  pans  and  models 
may  range  from  dmple  ge^  to  in? 
tricate  pans  of  navigation  systems 
for  guided  missiles.  Instrument 
niaker»  also  modify  existing  instru- 
ments for  special  purjxjscs.  ] 
Instrument  makers  fabricate 
metal  parts  using  machine  tools 
sbch  as  lathes  and  milling  machines, 
and  handiools  such  as  files  and 

t:y  is  impoPr 
i^hed  patfe 
ith  a  wide  vari^y  of.^yrecision 
measuring  equipment,  inclining 
micrometer^  verniers  jaalipei:/,  and 
dial  indicators,  as  weirts  standard 
optical  measuring  insirumen^,  ^ 


chisels.  Because  accjj^^y  is  impor- 
tant, they  measure 
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Using  considerable  unagmanqn 
and  ingenuity;  they-  work  from 
roiigh  sketches,  verbal  instrucuons, 
or  ideas,  as  well  as  ifrom  detailed 
bluepnnts.   Someun  es  speafica- 
tions^must  not  vary  more  than  1 0 
milhonths  of  an  inch.  To  meet  these 
standards,  ^tbey  use  special  equip- 
ment or  precisiox^  devices,  that 
other  machming  workers  seldom 
use,  suph  as  the  electrooic/height 
S?6ge.  They  also  worffvwith  a 
variety    of   materials,  including 
plastics  and  rare,  metak  such  as 
titanium  and  rh(^ium^ 
/  Instrument   maikers  ^may  con- 
/Struct,  assemble,  and  then  test  all 
parts  of  in  instrument  In  small 
shops.  When  working  with  electn- 
cal  and  electronic  components  that 
are  to  be  incorporated  into  an  in- 
strument, however,  they  frequently 
work  with  other  instrument  makers 
or  electronic  specialists. 
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Inttrumtrtt  maktrt  work  clottly  with  •nsHnor  and  vdtntlttt. 
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Piacta/of  Employrhtrtt 


^  Many  of  the  approximately  S'.SOO 
instrument  maker?  employed  in 
1974  worked  for  firms  that  manp- 
facturec]  instruments  Others  were 
in    research  '  and  '  development 

'laboratories  |hat  make  sp>ecial 
devices  for  scfcntific  research  The 
Federal  Gbverpment  employed 
many  instrument  makers 
•The  main  centers^of  instrument 
m^aking  are/located  in  and  around  a 
few  farge  pities,  particularly 'New 
York.  Cfjicago,  Los  Angeles, 
Boston,  Pniladelphia,  Washington, 
Detroit,  Buffalo,  and  Cleveland- 

Training,  Othar  QualificaXlons, 
and  Adva'DC^nvf  nt  ^ 

Some  instrument'  makers  ad- 
vance from  the  ranks  of  machinists 
or  skilled  machine  tool  operatots. 
These  craft  workers  begin  by  domg 
the  simpler  jobs  under  close  super-\ 
vision')  Usually  1  to  2  years  or  more 
of  instrument  shop  experience  are 
^  needed  qualify  as  instrument 
makers. 

Other  instrume.nt  makers  learn 
their  trade  through  apprenticeships 
that  generally  last  4  years.  A  typical 
4-year  proa-am  includes  8,(}0Q 
hours  of  shop  training  and  576r 
hours  of  rela^  classroom  instruc- 
tion. Shop  trahnng  emphasizes  the 
use  of  machine  tools,  handtools, 
and  measuring  instruments,  and  the 
working  properties  of  various 
materials.  Oasstoom  instruction 
covers  related  techofetrf^bjects 
such  as  mathematics,  physics, 
blueprint  reading/chemistry,  metal- 
lurgy, electronics,  and  fundamental 
instrument »  design.  Apprentices 
must  learn  enough  shop^^athe- 
matics  to  plan  theirj^orkj 
formulas.  A  b^c-;;jc5e^dge  of 
mechanical  prindples  is  needed  in 
soiwipz  gear  and  linkage  pro^ems. 
•  For  apprenticeship  programs, 
employers  generally  prefer  high 
school  graduates  who  havd  taken 
algebra,,  geometry,^  trigonometry, 
science,  and  machine  shopwork. 
Further  technical  schooling  in  elec 


tncity ,  physics,  machine  design, 
and  electronics  ts  often  desirable, 
and .  may  make  possible  future 
promouons  ta  technician  jobs. 

Persons  interested  m  becoming 
instrument  makers  should  be  those 
having  a  strong  interest  in  mechani- 
cal subjects  and  better-than  average 
ability  to  work  with  their  hands. 
They  must  have  initiauve  and 
resourcefu4n^  because  instrufnbnt 
makers  often  work,  alone  under 

Nnmimum  supervision  or  ijone. 
Sih^e  instrument  makers  oft3cn  face 
new  problems,  they  must  be  able  to 
dcyelop"      original  solutions.' 

;Frequently,  they  mifet  visualize  the 
relationship  between  individual 
parts  ai^d  the  complete  instrument, 
and  must  understand  the  principles 
of  the  instrum^V'S'  operation. 
Because  of  the  nature  of  their  jobs, 
instrument  makers  havcHo  be  very 
conscientious  and- take  considera- 
ble pride  in  creative  work, 
y     As  instrument  makers'  skills  and 

\  knowledge  improve,  they  may  ad- 
yance  to  more  rcsppnsible  posi- 
tions. For  example,  they  may  plan 
and  estimate  time  and  material 
requirements  for  the  manufacture 
of  instruments  or  provide  special- 
ized support  to  professional  person- 
nel. (Others  may  become  super- 
visors and  -train  less  skilled  instru- 
ment makers. 

Employment  Outlook 

Job  opportunities  are  expected  to 
be  relatively  scarce  in  the  years 
ahead.  Some  w^kers  will'  be 
needed  to  replace  experienced  in- 
strument makers  who  retire,  die,  o^ 
find  other  jobs,  but  replacement 
needs  will  be  small  because  so  few 
peopTe  are  employed  in  this  field. 
Employment  growth  will  create  a 
small  number  of  additional  jpb 
openings. 

Employment  of  ihstrument 
makers  ls  expected  to  increase  at  a 
slov/er  ratCy^than  the  average  for  all 
occupations  thr6'ugh  the*  mid- 
19B0*s,  Some  additional  workers 
will  be  needed  to  make  models  of 


new  instruments  for  mass  produc- 
tion-and  also  to  make  custom  or 
speaal  instniments,  particularly  in' 
the  expanding  field  of  industriaLau- 
tomauon.  Also,. more  versatile  Ind 
seiu6tive  precipon  instruments  can 
be  expected  to  emerge  fri>m  current 
research  ,  and.  development  pro- 
grams. Laborsavmg  technological 
innovations,  however^^ill  limit  em-  ^ 
ployment  growth.  NumericaHy  con- 
trolled machine  tools,  for  exam^ie*,^^ 
reduce    the    ait^Qunt    of  Iai>or^^ 
required  in  machininVop^ rations. 

Earnings  and  WoricHig 
Condttlont 

i 

Earnings  of  instrument  makers 
compare  favorably  with  tfiose  of 
^ther*  highly  skilled  metalworkers. 
•In  1973-74,  instrument  makers 
generally  earned  betvi^een  $5  and  • 
S7  aa  hour. 

Instrument  shops  usually  arc 
clean  and  well-lighted,  with  terh* 
peratures  strictly  corttrollcd.  Instru- 
ment aisserably  rooms  are  *some- 
times  known  as  "white  rooms,"  for 
almost  sterile  conditions  ,are  main- 
tained. 

Serious  work  accidents  are  not 
common,  but  machine  tools  and  fly- 
ing particles  may  cau^e  finger, 
hand,  and  eye  injuries.  Safety  rules 
generally  require  the  wearing  of 
special  glasses;  aprons,  tightly  fitted 
cfothes,  and  short-sleeved  shirts. 

Many  instrument  makers  ^are 
union  members.  AmoT)g  the  ^unions 
,  representing  them  are  the  Interna- 
tional Association  of  Machinists 
and  Aerospace  Workers;  the  Inter- 
national Brotherhood  of  Electrical 
Wbrkers;  the  International  Union, 
United  Automobile,  Aerospace, 
and  Agricultural  Implement  Work- 
ers of  America.  

Sourcas  of  Additional . 

Information  ^ 

See  list  under  this  same  heading 
in    the    statement    on    all  round 
machinists  elsewhere  in  the  Hand 
book. 
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MACHINING  OCCUPATIONS 

MACHINE  TOOL 
OPERATORS 

(D.p  T.*602.,  603., -604  ,  605., 
and  606.) 

Xaturt  of  th«  Work 

Many  machine  tool  operators  dD 
Simple,  repetitive  jobs  that  can  be 
learned  quickl)  on  one  or  two  types 
of  machine  tools  Other  more 
skilled  workers  do  complex  and 
varied  machining  operations  on 
several  different  macfijfie  f^^ols. 

Typically,  semiskilte^  Orators 
place  ropgh  nieial  sU>ck  in  a 
machine  tool  on^  which  Ihe  speeds 
ar^  operation  sequence  already 
4iave  been  set.  By  using  special, 
easy-to-use* gauges  tbey  watch  the 
machine  /and  make  minor  adjust- 
ments However,  they  depend  on 
skilled  machining  workers  for 
major  adjustments  wTien^  their 
m^hine  is  not  working  properly 

sVjllcd  machine  tool  operators 
plan  and  set  up  the  correct 
sequence  of  machinjng  operations 
according  to  blueprints,  layout^  or 
^ther  instructions.  They  adjust 
speed,  feed,  and  other  controls,  and 
select  the  proper  cutting  instru- 
ments or  toOtls  for  pach  operation. 
Using  micro\ieters,  gauges,  and 
other  precision  measuring  instru- 
ments, they  ch^ck  the  completed 
work  with  the  tolc^rance  limits  given 
in-ihe  specificatioi^.  The^^lso  may 
select  cutting  and  lu^ncatin^oils  to 
900I  metal  and  tools  ensuring  machin- 
ing operations.  ^ 

Operators  use  lathes,  drill 
presses,  atid  automaHp  screw 
machine^.  They  also  us<^^  boring, 
grinding,  and  milling  m^hines. 
Both  skilled  and  semiskilled 
tors  have 'job  titles  related 
kind  of  machine  they  operate 
as  engine  lathe  operator,  mi 
machine*  operator,  and  drill 
operator    ^  * 

.       Places  of  Empioymtnt 

About  600.000  machine  tool 
operators  were  employe3  in  1974, 


Op«r»to;  adjust*  machlna  th 


mainly  in  factories  that  prdciuce 
'fabrftated  metal  products,  trans- 
portation equipme/it,  and  machin- 
ery in  large  quantities  Skilled 
machine  tool  operators  worked  in 
production  departments,  main- 
tenance departments,  and  tooU 
rooms. 

Machine  tool  operators  work  in 
every  State  and  in  almost  every  city 
in  the  United  St^tts  HoweveL/ftiey 
are  concentrated  in  major  iajUistrial 
areas  such  as  the  Great^Lakes  Re- 
gion* About  one -fourth  of  all 
machine  tool  operators  work  in' the 
Great  Lakes  cities  of  Detroit,  Flint, 
Chicago,  Cleveland,  jand  Milwau- 
kee Among  the  others  areas  that 
have  large  numbers  of  thesfe^work- 
e\  are  Los  Angeles,  Philadelphia, 
St.  Louis.,  and  Indianapolis. 


Training,  pth«r  Quaiiflcatlons, 
and'Advancamant 

Most  machine  tool  operators 
learn  their  skills  on  the  job.  Begin- 
ners usually  start  by  observing 
skilled  operators  at  work,.  WJien 
trainees  first  operate  a  machine, 
they  are  supervised  closely  by-cjore 
experienced  workers.  Beginners 
le^m  how  to,  use  measuring  instru- 
ments and  to  make  elementary 
computations  needed  in  shopwork. 
They  gradually  acquire  experience 
and. learn  to  operate  a  machine 
tool,  read  blueprints,  and  planahe 
sequence  of  machining  work. 

Individual  abihty  and  effort  large- 
ly determine  the  time  required  to 
become  a  machine  tool  operator. 
Most  semiskilled  operators  learn 
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their  jobs  in  a  |evb  months,  but  a 
skilled  operator  often  requires  I  to  2 
years  Some  companies  have  formal 
training  programs  for  new  em 
ployees. 

Although  no  special  education  is 
required  for  seroistilled  jobs!  per 
sons  seeking  such  work  cam  \m 
prove     their    opportunities  by 


such  as  el^Uical  dt%chasgt  and  ul- 
,  trasomc  machining,  and  the  use  uf 
powdered  metals  that  reduce  the 
machmmg,  nece;ssar>  for  a  final 
product. 

Workers  with  thorough  back- 
grounds m  machmmg  operations, 
matbematjcs,  blueprint  reading, 
a  good  working  knowledge  of 


completing  courses  in  mathematiw  properties  of  •metals  v^H  be 

and  blueprint  reading   In  hiriflf    better  able  to  adjust  to  the  changing 
bcginoers,  emplpyers  often  look  for  j,job  requirements  that  will  result 
persons  with  mechanical  aptitude.  *frohM^hnok)gicaJ  advances, 
and  some  experience  working  v^th 
machinery.  .Physical  stamina  is  im- 
portant since  much  time  will  be 
spent  staociing.  Applicants  should.^ 
be  able  to  work  independently 


Eamlngt'  and  Working 
Conditions 


'  vi^ithin  a  relatively  smaJI  woric'area 
Although  much  of  the  work  is  tedi- 
ous, many  machine  tool  operators 

.derive  satisfaction  from  seeing  the 
results  o£  their  work. 

Skilled  ihachine  -tool  operators 
fliay  bectome  all  round  machinists, 
tool  and  diemakers,  or  advance  to 
jobs  in  machine  programming  and 
maintenance.  ^'^■"^^^^ 

Emptoymant  Outlook 

Job  opportunities  for  machme 
tool  operators  should  be  fairl>  plen- 
tiful *in^  the  years  ahead.  Because 
this  is  ^  large  .occupation,  many 
openings^^se  due  to.  the  need  to 
replace  operators  who  retire,  die,  or 
transfer  to  other  fields  of  work.  . 
Some  openings  also  will  result  from 
employment  growth;  although  em- 
ployment of  machilie  too!  operators 
is  expected  to  grow  more  slowjy 
than  the  average  for  all  occupations, 
through  the  mid-I980's. 

^ore  machine  tool  operators  will 
be  needed  as  metalworking  indus- 
tries expand  their  o,utput.  However, 
the  use  of  faster  and  more  versatile 
automatic  machine  t^Is  and  nu-  ^ 
mencally  controlled  machme  tools 
will  result  in  greater  output  per 
worker  and  tend  to  hmit  employ 
ment  growth.  Other,  factors  that 
may  slow  the  growth  ifi  jthis  occupa- 
tion are  the  mcreasmgt>  important 
new  processes  m  metal  removal. 


Machme  tool  operators  are  paid 
accordih^^d  hourly  or  incentive 
rates,  or  onrcj^asis  of  a  combina- 
tion-oLbothfnefc5<Js,  Skilled  opera- 
tors averaged  S5.oN^  hour^  in 
1973^:74,  ^ficording  to^aSH^ey  of 
metropohtanareas.  B>  conrlpShifln, 
nonsupervisory  workers  in  priva 
industry,  expept  farming,  averaged 
$4.05.  Avefage  hourly  rates  in^4  of 
Ihe  areas  surveyed,  selected  to 
show  how  wage  rates  of  machme^ 
tool  operators  differ  in  various  parts 
of  the  c*cujntF>^appear  in  the  ac- 
companying tabu)i^on 


Aw 
Detroit 

San  FrdOviSco-OakUnJ  . 
Chicago  "  . 
Cincinnati 

Los  Angeles- 1  ong  Beach 
Ponland  Orcg 
Denver 

Minncapohs-St  Paul 
Bain  more 

Bosion  \/  - 

Houston  . 
Wavirbury.  Conn 
Worcester.  Mass 
Tampa-Si.  Petersburg 


cftt^yrate  ^ 

6.32 
5  96 
5  53 
5  35 
5  24 
5.19 
5  17 
5.09 
4.93 
4.93 
AM 
4.57 
4.02 


^  Most  shops  are^an  and  work 
places^  are  wclMi^iled.  Machine 
tool  operators  must  use  p?W<ctive 
glasses  and  rtay  not  wear  Ioose-\ 
fitting  garments  when  working 
around  high-speed  macliine  tools. 
Most  machine  tool  operators  be 


long  to  unions,  including  the  Inter- 
national Association  of  Machinists 
and  Aerospace  Workers,  the  Inter- 
national Union,  United  Automo- 
bile.  Aerospace,  aiKi  Agricultural 
Implement  Workers  of  America, 
the  International  Union  of  Electri- 
cal, Radio  and  Machine  Workers, 
the  International  Brotherhood  of 
Electrical  Woiiiers,  and  the  United 
SteelwofRets  of  Aiperica.  ^ 


.    Sourest  of  Ad^Monal 

Information  v 

.  See  the  list  under  this  same  head* 
ing'in  the  statement  on  AINrouiid* 
Machinists  elsewhere  in  the  Hand- 
book. 


SemP  WORKERS 
(MACHIN€:T00LS) 

(D.V.Tk  600J 


of  th«  Work 

Setup  \vof>e<re,  often  cdled 
hine  tool  job  s^Hcrs,  are  skilled 
speciik^  employed  ihsPlants  and 
machifte  sHowiha^o  ma^hi^jing  in , 
large  yolume^^eir  main^jools  to 
c  machine  tools  ^or  use 
),  and  to  explain  to 
^en^slcHl^  workers  the  operations 
to  be  perTOFUjcd  and  ways  to  check 
the  accuracy  ofv^e  wprk.  Usually 
setup  workers  are  assigned  a 
number  of  machine  tools  that  are  of 
one  type,'  such  as  turret  lathes. 
However,  they  may  set  up  several 
drfferent  kinds.  Working  from 
drawings,  blueprints,  writtep 
specifications,  or  job  layouts,  they 
determine  tKe  rate  at  which  the 
material  is  to  be  fed  into  the 
machines,  operating  speeds,  tooN 
ing,  and  operation  sequence.  They 
then  select  and  install  the  proper 
cutting  or  other  tools  and  adjust 
guides,  stops,  and  other  controls. 
They  may  make  trial  runs  and  ad- 
just the  machine  and  tools  until  the 
parts  produced  conform  to  specifi- 
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cations  The  machine  is  then  turned 
over  to  a  semiskilled  operator 

Plactt  of  Emptoymtnt 

Most^of  the  esumated  50,000 
setup  wrt>rkcrs  m  1974  were  em- 
ployed in  factories  that  manufac- 
tured fal^ricated  metaJ  products, 
transportaHpn  ^uipment,  and 
machmery  tjiese  workers  usually 
were  emplo>ecl  by  large  companies 
that  emploj^ed  mafty  semiskilled 
machme  tool  operators  They  are 
nov  usually  emplojred  in  main- 
tenance shops  or  in  ^mall  jobbing 
shops 

c  Setup  workers  are  found  m  every 
State  However.  fc<npIoyment  is 
cgncentr^ted  m  major  ind^stnai 
areas  such  as  Los  Angeles,  Philadel- 
phia. New^ork,  Chicago,  Detroit, 
and  Cleveland. 

Training,  Other  QiJaliScationt, 
and  Advanctmint 

Setup  workers  must  qualify  as  all- 
rpund  machinists.  They  must  be 
'  able  to  operate  on^  or  more  kinds 
of  machin'i  tools  and  select  the 
sequence  of"*  opcratrons  so  that 
"metal  parts  will  be  made  according 
to  specifications.  The  ability  to 
communicate  clearly  is  important 
in  explaining  the  machining  opera- 
tions to  semiskilled  workers.  Setup 
workers  may  advance  within  a  shop 
or  transfer  into  other  jobs,  such  as 
parts  programmer.  ' 

Employmtnt  Outlook 

Eniployment  of  setup  workers  is 
expected  to  increase  more  slowly 
than  the  average  for  all  occupations 
through  the  rtid-l980's.  Although 
consumer  and  industrial  demand* 
for  machined  goods  'will  grow, 
partly  offsetting  this  will  be  greater 
producfivity^of  setup  workers  due 
to  the  increasing  use  of  numerically 
controlled  machined  tools.  Most 
job  opportunities  will  arise  from  the 
need  to  replace  experienced  work- 
ers who  retire,  die.  or.  transfer  to 
other  occupations. 
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S«trup  worktr  prtpartt  machint  for  operation. 


Earnings  and  Working 
Conditions 

The  earning^  of  setup  workers 
compare  favorably  with  those  of 
other  skilled  machining  workers  In 
1973-74,  setup  workers  generally, 
earned  between  $5  and  $6  an  hour. 

Good  safety  habits  are  important 
sin^e  setup  workers  are  exposed  to 
high-speed  machine  tools  that  have 
sharp  cutting  edges. 

Many  sett^p  workers  are  mem- 
bers of  unions,  mcludir^  the  Inter- 
national Association  >of  Machinists 
and  Aerospace  Workers,  the  Inter- 
national Union.  United  Automo- 
bile. Aerospace,  and  Agricultural 
Implement  Workers  of  America, 
and  the  Unrted  Steelworkers  of 
America. 


Sources  of  Additional 
Infornnatlon 

See  list  under  this  same  heading 
in  the  statement  on  all-round 
machinists  elsewhere  in  the  Hand- 
hook. 


TOOL-AND-DIE  MAKERS 

(DOT  601  280.  281.  and  381) 
Nature^  of  tht  Work 

Tool-and-dle  makers  are  highly 
skilled,  creative  workers  whose 
products— tools,  dies,  and  special 
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guiding  and  holdinc  deoces— are 
usedv^to  mass-produce  metal  parts. 
Toolmakers  produce  ^igs  and  fix- 
tures id^vices  that  hola jnetai  vwhiie 
it  ts  sha^d,  stamped,  or  dniledj. 
The>  also  ^nake  gauges  and  other 
measuring  devices  for  mai^ufactur- 
mg  precision  metaJ  >^  parts. 
Diemikers  construct  metal  ^forms 
(dies;  to  shape  metai  m  star^ping 
and  fbrgmg  o|!>erations.  They  also 
make  metal  molds  for  diecasting 
and_  for  molding  plasties.  Tool-and- 
die  makers  repajr  wi>m  or  damaged 
dies,  gauges,  jigs,  and  fixtures,  and 
design  tools  and  dies  ^ 

Compared  with  mo^l  other 
machining  workers.  ^  tool-and- 
die  makers  have  a  broader 
knov^ledge  of  machining  opera- 
tions, mathematics,  and  biuepnnt 
reading,  and  do  precise  handwork. 
Tool  and  die  makers  use  almost 
every  type  of  machine  tool  and 
precision  measuring  instrument 
.  They  work  and  are  familiar  with  the 
^achining  properties  of  metals  and 
ahays  commonly  used  m  manufac- 
turing, 

Plftcarir^of  Employm^nf 

In-^l  974.  about  1 70,000  tool-and- 
die  makers  were  employed,  primar- 
ily^n  plants  that  produce  manufac- 
turing, construction,  and  farm 
machinery.  Others  worked  in  au- 
tomobile, aircraft,  and  other  trans- 
portation equipment  industries; 
small  tool-and-die  shops,  and  elec- 
trical machinery  and  fabricated 
metal  industries. 

Although  tool-and-die  makers 
are  situated  throughout  the  country, 
jobs  are  most  plentiful  in  areas 
where  many  large  factories  are 
located.  About  one-fiflh  of  all  tool- 
and-die  makers  work  in  the  Detroit 
and  Flint,  Chicago,  and  Los  An- 
geles areas,  which  are  major  manu; 
facturing  centers  for  automobiles, 
machinery/and  aircraft,  respective- 
ly. Amonc^the  other  areas  that  have 
large  numbers  of  these  workers  are 
Cleveland^  New  York,  Newark,  - 
Dayton,  anav^uffalo. 
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/raining,  Othtr  Quaitflcationt, 
and  Advancamant 

Tool-andHdie  tnaking  skills  can  be 
obtained  through  formal  ap- 
prenticeship or  equivalent  on  the 
job  training*  Applicants  sl\ould 
have  a  good  v^Qrking  knowledge  of 
mathematics  and  physics,  as  well  as 
considerable  n^hanical  abilit) . 
finger  dexterity,* and  an  aptitude  for 
precise  work- 
in  selecting'  apprentices,  most 
employers  prefer  persons  with  a 
high  schooJ  or^ trade  school  educa 
tioR  Some  employers  test  ap- 
prentice applicants  to  determine 
their  mechanical  aptitudes  and 
their  abilities  io  mathematics 

Most  of  the  4  years  of  a  tool  and 
die  apprenticeship  are  spent  in 
practical  shop  training  Apprentices 
learn  to  opcra^  the  dnll  press. 


milhng  machine,  laihe,  grinder,  and 
other  machine  took.  Thc^  also 
learn  to  use  hanUtools  in  fKting  and 
<issembfmg  tools,  gauges,  and  other 
mechanical  equipment,  and  study 
heat  treating  and  other  raetalwork- 
mg  processes.  Classroom  training 
consists  of  shop  mathematics,  shop 
theory,  mechanical  drawing,  tool 
designing,  and  blueprint  reading. 
Several  years  of  experience  after 
apprenticeship  are  often  necessary 
to  qualify  for  nwrc  difficult  tool- 
and-die  work.  Some  companies 
have  separate  apprenticeship  pro- 
grams for  loolmaking  and  die- 
making,  r  ' 

Some  machining  workers  be- 
come tool-and-die  makers  without 
completing  formal  apprenticeshifJs. 
After  years  of  expenence  as  skilled 
machine  tool  operators  or  machin- 
ists, plus  additional  classroom  train* 


Toot  and  d\%  mak«r  mutt  hav«  a  broad  knowtadga  of  machining  oparatlont.' 
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^ng.  ihey  develop,  into  all-round 
workers  who  can  skiliftilly  perform 
to6J-ai>d<lie  making. 

Tool-and-die  niakecs  may  be- 
come tool  (lesigners  or  advance  to 
supervisory  positions.  Some  open 
their  owf\  tool-and-die  shops. 

Employmtnt  Outlobk 

Employment  of  tool-and-die 
jnakers  is  expected  to  increase  at 
about  the  same  rate  as  the  average 
for  all  occupations  through  the  mid- 
I980*s.  Besides  the  job  opcnmgs 
from  employment  growth,  many 
openings  will  arise  as  experienced 
tool  and-die  makers  retire,  die^  or 
transfer  to  otheUieldsof  work. 

The  long-range  e\parision  m 
metaJworking  mdustnes  will  result . 
in  a  continued  need  for  tools  and 
dies  The  growth  of  this  occupation 
may  be  limited,  howoer,  by  the  use 
of  electrical-discharges^  machines 
and  numerically  controlled 
machines  that  have  signiRcantJy 
changed  toolmaking  processes.  Nu- 
merically controlled  machining 
operations  require  fewer  of  the  spe- 
cial tools  and  jigs  and  fixtures,  and 
could  increase  the  output  of  each 
tool-and-die  maker. 


As  a  group,  tool-and-die  makers 
have  a  long  working  life,  because 
their  extensive  skills  and  knowledge 
can  be  acquired  only  after  many 
years  of  experience.  Tool-and- 
die  makers  also  hayegrcateV  occu- 
pational mobility  than 'other  less 
.  skilled  workers,  and  can  transfer  to 
other  machining  occupations. 

Earnlrrgs  and  Working 
Conditions 

Tool-and-die  makers  are  among 
the  highest  paid  machiqmg  Work- 
ers. Tool-and-die  makers  averaged 
S5  98  an  hour  in  1973;74,  accord- 
mg  to  a  Survey  of  metropolitan 
areas.  This  was  almost  one  and  one- 
half  times  as'much  as  the  average 
for  all  nonsupcrvisory  workers  in 
private  industry,  except  farming. 
Average  houriy  rates  in  !4  of  the, 
areas  surveyed,  selected  to  show' 
how  wage  rates  for  tool-and-die 
makers  differ  in  various  parts  of 
the  country,  appear  in  the  accom- 
panying tabulation. 

As  with  other  machining  work- 
ers, tool-and-die  makers  wear  pro- 
tective glasses  when  working 
around  metal  cutting  machines. 
Tool-and-die   shops   are  usually 


Area  * 

San  Frarvctsco-Oaktand 
pctrojt 

Cincinnati 
Balunr>ore 
AtlanU 
Denver 
New  York 

Los  AnjKtes-Long  Beach 
Dallas 

Houston  V 

Sait  Lake  City         ^ ,  ^ 

Worcester  ..Vftss 

Chattanooga 
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HouHy  rate 

6.69 

6.67 

6.21 

5  93 

5.84 

5/79 

5.70. 

5.56 

5.56 

5  28 

5.26 

"  '4.81 
451 

^   4  36 


operations  in 


safer  than  similar 
production  plants. 

Many  tool-apd-dje  makers  are 
members  of  unions,  including  the 
International  Union.  Nnited  Au- 
tomobile, Aerctepace,  and  Agricul- 
tural Implement  Workers  of  Anrer- 
ica;  and  the  United  Steelworkers  of 
America.  ^ 

SourcM  of  Addftlonal 
Information 

See  list  under  this  same  heading 
in  the  statement  on  All-round 
Machinisu  elsewhere  in  the  Hand- 
book. 
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PRINTING  OCCUPATIONS 


In  1974,  almost  400,000  printing 
craft  >frorkers  yefirc  employed  t© 
produce  newspapers,  ,  jnagaa^ines, 
business  forms,  and  hundreds  of 
other  printed  matenals.  Although 
most  worked  for  publishers  ^nd 
commercial  printing  shops,  many 
h^  jobs  in  insurance'  companies, 
paper  mills,  government  agencies,* 
and  many  other  organizations  that 
do  their  own  printing. 

Priritinjg  craft  workers  usually 
specialize  in  ooe  area  of  pnnting 
operations^  Type  comp:>sition, 
platemaking,  presswork,  or  binding. 
The  most  co(nn>on  way  to  learn^'the 
skills  neede^m  most  of  these  fields 

»  is  through  apprenticeship,  'which 
generally  lasts  from  4  to  6  years. 
A(/prenticeship  applicants  usually 
tnust  be  high  school  graduates  who 
are  at*  least  ]  y^ars  of  age,  but 
,  rtquiremints  vary  anwng  em- 
"  ploycrs  Most  printing  craft  workers 
who  are  covered  by  union  c6ntracts 
work  fewer  than  40  hours  a  week 
Some  contracts'  specify  a  standard 

.  workweek  of  less  than  35  hours,  but 
most' fall  within  a  35-  to  37-1/2- 
hour  range. 

Through  the  mid'l980's,  oppor- 
tunities to  enter  printing  crafts  will 
stem  mainly  from  the  need  to 
replace  experienced  workers  who 
retire,  die,  or  leave  the  field  for 
other  reasons.  Employment  growth 
also  will  provide  job  openings  in 
some  crafts,  but  laborsaving 
technological  developments  will 
restrict  growth  in  others. 

The  statements  that  follow  deal 
with  employment  opportunities  for 
the  major  groups  of  printing  work- 
ers. Composing  room  occupations, 
photocngravers.  electrQtypcrs  and 
stereotypcrs,  printing  press  opera- 
id 
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tors  and  assistants,  lithographic 
occupations,  and  bookbinders. 


BOOKBINDERS  AND  ^ 
RELATED  WORKERS 

Naturt  of  Work 

Many  printed  items,  such  as 
books  and  magazines,  must  be 
folded,  sewed,  stapled,  or  bound 
after  they  leave  the  printing  shops. 
Much  of  this  work  is  done  by  skilled 
bookbinders  (D.O.T.  977.*78 1 ). 

Edition-bindmg— making  books 
in  quantity  from  big,  flat  printed 
sheets  of  paper — is  the  most  com- 
plicated kind  of  bindmg.  Bookbind- 
ers fifst  fold  the  printed  sheets  into 
one  unit,  or  more,  known  as  a 
'"signature,"  so  that  the  pages  will 
be  in  the  right  order.  They  then  in- 
sert any.illustratfons  that  have  been 
printed  separately,  gather  and  as- 
.semble  signatures  in  proper^order, 
and  sew  them  together.  Tliey  shape 
the  book  b<^ies  with  presses  and 
trimming  machines  and  reinforce 
them  with  glued  fabric  strips. 
Covers  are  glued  or  pasted  onto  the 
book  bodies,  and  then  the  books 
undergo  a  variety  of  finishing. 
operatioi\^,  and  frequehtTy  ^  are  , 
wrapped  in  paper  jackets.  N(achines 
are  used  extensively  throughout  the 
process.  » 

.  Skilled  bookbinders  ^seldom  per- 
form 4II  thejHH'erent  binding  tasks, 
but  many  h^ve  had  training  in  all  of 
them.  In  large  shops^  skilled  book- 
binders may  be  assigned  to  one  or  a 
few  operations,  most  often  to  the 
operation  of  complicated  machines, 
such  ^  rounding  and  cutting 
machines. 


In  many  binding  shops  n/uch  of 
the  work  is  done  by  bindery  work- 
ers who  are  trained  in  only  one 
operation  or  in  a  small  number  of 
relatively  simple  tasks.  For  exam* 
pic,'  bindery  workers  perform  such 
tasks  as  fastening  sheets  or  signm? 
tures  together  using  a  machine 
pier  and  feeding  signatures  into 
various  machines  for  stitching,  fold- 
-  ing.  or  gluing  operations. 

PlftC«t  of  Emp(oym*nt 

About  35,000  bookbinders  were 
employed  in  1974..  Many  woric  in 
shops  that  Sjjecialize  in  bookbind- 
ing; others  woric  in  the  bindery  de- 
partments of  book  publishing  firms, 
commercial  printing  plants,  and 
large  libraries.  Some  bookbinders 
work  for  the  Fecier^  GovcrAmcnt. 

Although  bookbinders  woric  in  all 
parts  of  the  country,  employment  is 
concentrated  in  large  printing  cen- 
ters such  as  NeW^York,  Chicago, 
Los  Angeles,  and  Washington,  D.C. 

Training  and  Othar 
QuiHfkrationt 

A  4-  or  5-year  apprenticeship, 
which  includes  on,-the-job  training^ 
as  >vell  as  related  classroom  instruc- 
tion, generally  is  required  to  qualify 
as  a  skirted  bookbinder.  •  Ap- 
prenticeship applicants  usually 
must  haive  a  high  school  education, 
mechanical  apdtude,  and  be  at  least 
18  years  of  age.  During  the  ap- 
prenticeship, trainees  learn  to  as-, 
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scmblexignatureW  to  renovate  old, 
worn  bm^ings;  and  to  use  various 
binding  machines,  such  as  puncher 
and  folders  *  ^ 

Most  unskilled  bindery  hands 
learn  their  tasks  through  infomtal 
on-the-job  training  which  may  last 
^  from'  sevci^l  months  to  2  years  A 
few  learn  through  formal  ap- 
prenticeship programs  that  include 
clas^oom  instruction  as  well  as  on- 
the-job  training. 

.Employment  Outtook 

Employment  of  bookbmders  and 
bindery  workers  is  expected  to  m- 
^  crease. slower  than  the  average  for 
all  occupations  through  the  mid- 
1980*s.  Most  job^p^nings  wili  arise 
as  experienced  workers  retired  die, 
or  change  occupations. 

Despite  the  anticipated  growth  in 
the  amount  of  bound  printed 
materials,  employment  growth  will 
be  *  limited-  by  the  increasing 
mechanization  of  bindery  opera- 
tions. For  example,  the  use  of  in- 
tegral folders  which  automatically 
fold  pages  ^  they  come  off  the 
pres5^1iminates  the  need  for  bind- 
ery workers  to  do  the  folding  by 
hand. 

Earnings  and  Working 
Conditions 

Wage  rates  for  skilled  bookbind- 
ers tend  to  be  below  the  average 
for  other  printing  crafts.  A  survey 
of  union  wage  rates  in  69  lai:ge  cit- 
ies showed  thai  the  minimum  wage 
rates  for  bookbinders  in  publishing 
firms  and  bookbinding  shops 
averaged  about  $6.63  an  hour  in 
1974.  This  rate  was  about  haJf 
above  the  average  for  nonsuper- 
visory  workers  in  all  private  indus-  - 
tries,  except  farming. 

The  wage  rates  for  bindery  work- 
ers ar^  considerably  lower  than 
the  rates  for  bookbinders,  and  are 
among  the  lowest  for  printing,  in- 
dustry workers.  A  survey  bf  union 
wages'in  69*  large 'citiesStigy.^  that 
in  '1974   the   average*  minimym 


hourly  rate  for  bindery  workers  was 
$4.17: 

Bookbinding  shops  tend  to  be 
noisy  when  machinery  is  operating. 
Bookbinders  have  some  variety  in 
their  jobs,  but  the  jobs  of  bindery 
workers  tend  to  be  monotonous. 

Most  bindery  workers  are  mem- 
bers of  The  Graphic  Arts  Interna- 
tional Union. , 

SourcM  of  Additional 
Information 

Details  about- apprerlticeship  and 
other  training  opportunities  may  be 
obtamed  from  local  bookbinding 
shops,  local  offices  of  the  Graphic  * 
Aru  Union,  or  the  local  office  of 
the  State  employment  service. 
»  For  general  information  on  book- 
binding occupations,  write  to: 

AiDcncan  Newspaper  Association*  11600 
Sunrise  Valley  Dr  ,  Reston,  Va.  2004 1 

Graphic  Arts  TechnicaJ  Foundation.  4615 
Forbes  Ave.,  Rttsburgh*  Pa.  1 52 1 3 

The  Graphic  Arts  International  Union,  J  900 
L  St.  NW  .  Washington,  D.C  20036 

Printing  Industrie  of  Annerica,  tac ,  1 730  N. 
LynnSt,  Ariington,  Va.  22201. 


COMPOSING  ROOM 
OCCUPATION? 

(D.O.T.  650.582.  654.782.  and 
973.381) 


Nature  of  the  Work 


The  "printing  process  begins  in  a 
composing  room  when  manuscript 
copy  is  set  in  type,  proofed,  and 
checked  for  errors.  Machine  ^d 
handset  type  and  other  materials 
"^ch  as  pasteups  andT  photocn- 
gbvings  are  assembled  and 
prep^ed  for  the  pressroom . 

Hand  compositors  ( typesetters ) 
(D.O.T.  973,381)  make  up  the  old- 
est composing-rooni  lOcdjpation. 
Today  most  type  that  is  set  by  hand 
is  for  work  that  requires  special 
composition— usually  larger  size 
type  for  advertising  copy— and  for 


\  -  \ 

small  jobs  m  which  the  setting  of 
type  by  machine  would  be  impracti- 
cal. 

To  set  type,  the  compositor  reads  • 
from  the  manuscript  copy  and  sets 
each  line  of  type  m  a  **compDSing^ 
stick"  (a  device  that  holds  type  m 
place)  letter  by 'letter,  and  line  by 
line.  When  this  stick  is  full,  the 
compositor  slides  the  completed 
lines  onto  a  shallow  metal  tray 
called  a  "galley.*' 

Typesetting  machine  operators  are 
craft  workers  who  operate  semi-au- 
tomatic machines  which  set  type 
much  more  rapidly  than  hand 
methods.  Many  of  theSe  workers 
specialize  in  operating  linotype, 
keyboard,  casting,  or  photo- 
typesetting  machines. 

Linotype  {or  intertype)  machine 
operators  (D.O.T.  650.582);  read- 
ing from  the  copy  clipped  to  the 
machine's  copy  board,  select  letters 
and  other  characters  by  operating  a 
4ceyboard  which  has  90  keys.  As 
they  prete  the  keys,  the  letters,  in 
forms  of  metal  molds,  are  assem- 
bled into  lines  of  words.  As  they 
complete  each  line,  the  operators- 
touch  a  lever  and  the  machine  auto- 
matically casts  the  line  of  type  into 
a  solid  metal  strip  called  a  "slug.** 
The  slugs  arc  assembled  into  the 
type  forms  from  which  cither  the 
printing  impressions  or  printing 
plates  are  made.  Nearly  all 
newspaper  plants,  large  commercial 
shops.  ^  and  typographic  composi- 
tion firms  use  these  machines  to  set 
type.  In  small,plants.  operators  also 
may  maintain  aiiGTepair  typesetting  * 
machfhes. 

Monotype  keyboard  operators 
(D.OT.,  650.582)  .  oRerate 
keyboards  which  are  simflar  to  ' 
typewriters,  but  which  have  about 
four  times  as  many  keys.  The 
keyboard  machine  produces  a  per- 
forated paper  tape  that  lat^r  is  fed* 
into  the  casting  machine  by  mono- 
type ^  cdster  operators  i  D.O.T. 
654.782).  The  machine  reads  the 
tape  and  automatically  selects  the 
metal  molds  for  each  letter^  Molten 
metal  is  forced  into  molds  to  form  - 
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Unotyp«  operators  Mt  typ%. 


the  type  Caster  operators  insert  the 
tape,  adjust  and  tend  the  machine 
while  it  is  operating,  and  do  minor 
maintenance  and  repair  work 

Phototypesetting  machine  opera- 
tors (D  O  65D  582)  operate/high 
speed  typesetting  machines.  In 
phototypesetting,  a  pht>tographic 
process  replaces  the  function  of  the 
hot  metal,  and  the  final  product  is  a 
film  or  photographic  print  of  the 
vtype  rather  than  a  metal  slug.  In  a 
common  kind  of  phototypesetting, 
perforated  paper  ta^  or  a  magnetic 
tape  is  fed  into  a  machine  which 
reads  the  tape  and  photographs  the 
individual  characters  indicated  on 
the  tape 

In  a  more  advanced  type  of 
phototypesetting,  a  catHode-ray 
tube  Operator  controls  a  machine 
which  generates  characters  from  in- 
formation stored  in  a  computer  and 
displays  theni  on  a  screen  that  is 
similar  to  a  TV,  picture  tube.  The 
characters,  as  they  appear  on  the 
face  of  the  screen,  are  picked  tip  by 
the  lensUnd  exposed  onto  photo^ 
^aphic  film  or  paper.  These 
machines  •  can  turn  out  several 
thousand  characters  a  second  and 
compose  entire  pages  instead  of  a 
lineat  atime. 

In  addition  to  machine  operation, 
phototypesctters  must  be  familiar 
with  the  fundamentals  of  photog 


raphy,,  including  darkroom 
procedures,  to  develop  the  film. 
The>  also  make  minor  repairs  on 
the  phototypesetting  machine. 
Much  of  this  ^uipment  has^elec 
tronic  controls  and  operators  need 
a  basic  knowledge  of  the  principles 
of  electronics. 

Typesettiog  machine  operators 
also  use  machines  similar  to 
typewriters  to  set  "coldtype"  on 
paper  ''Coldlype"  comjx^sjtion 
may  be  set  directly  on  a  paper  or 
metal  sheet  from  which  the  plate  is 
tol>e  made,  octhe  cold  type  linages 
may  be  cut  from  paper  and  pasted 
on  layout  sheets  The  process  of  as 
sembling  and  pasting  this  type  oh 
layout  sheets  is  called  paste 
makeup,  and  is  somewhat  similar  to 
hand  composition,  Coldtype  com^ 
position  frequently  is  used  by 
newspapers  for  display  advertising, 
and  to  set  regular  text  copy. 

Piace»  of  Employment 

About  1 65,000  workers  were  em- 
ployed in  composing  room  occupa- 
tions in  1974.  About  one-third 
wofk  for  newspaper  plants. -Many 
others  work  for  commercial  prim- 
ing plants,  book  and  magazine  print- 
ers, and  Federal,  State,  and  local 
governments.  Some  work  for  banks, 
insurance  companies,  advertising 
agencies,  manufacturers,  and  other 
firms  that  do  their  owii  printing. 

Composing  room  workers  are . 
located  in  almost  every  community 
throughout  the  coiintry,  but  they 
are  concentrated  in  large  cities. 

Training  and  Other 
Qualifications 

Most  compositors  get  their  skills 
through  apprenticeship  training. 
Others  learn  while  working  as  shop 
helpers  for  several  years,  or  through 
a  combination  of  trade  school  and 
helper  experience. 

Generally,  apprenticeship  ^covers 
a  6-year  period  of  progressively  ad 
vanced  training,  supplemented  by 
classroom  instruction  or  correspon 


dence  courses.  However,  this 
period  may  be  shortened  b/  as 
much 'as  2  to  2-1/2  years  for  ap- 
prentices who  have  had  previous 
experience  or  schooling  or  vrho 
show  the  abifity  to  learn  the  trade 
more  rapidly.  ' 

After  basic  training  *as  a  hand 
compositor,  the  apprentice  receives 
intensive^training  in  one  specialized 
field  or  more,  such  as  in  the  opera- 
tion of  typesetting  machines,  in- 
cluding, phototyf>esetting  and  tele- 
typesetting  machines,  as  well  as  in 
sf>ecialized  work  in  hand  composi- 
tion and  photocompositfon. 

Applicants  for  apprenticeship 
generally  must  be  high  school  grad- 
uates and  in  good'  physical  copdi- 
tion.  They  usually  are  given  ap- 
titude tests.  Important  qualiOca- 
tions  include  training  in  mathe- 
matics and  English,  especially 
spelling.  Pnnting  and  typing  cours- 
esln  vocational  or  high  schools  are 
good  preparation  for  apprentice- 
ship applicants,  and  *  a  general 
background  m  electronics  and 
photography  is  becoming  mcreas- 
ingly  useful.  Artistic  ability  is  an 
asset  /or  a  compositor  v  in  layout 
work.  * 

T-ape-perforating  machine  o/iera- 
tors  must  be  expert  typists.  Many 
technical  institutes,  junior  colleges, 
ant^  colleges  offer  courses  in  pnnt- 
ing technology,  wlych  provide  a 
valuable  background  for  people 
who  are  interested  in  becoming 
compositors.  They  generally  learn 
to  type  in  commercial  courses  in 
high*  school  or  in  bu^ness  school. 
These  operators  do 'not  need  to  be 
trained  as  skilled  compositors  but 
they  must  be  familiar  with  printing 
terms  and  measurements.  The 
training  period  for  tape  perforating 
machme  operators  ts  about  a  year. 

Employment  Outlook 

Employment  m  composing-room 
occupations  is  expected  to  decline 
through  the  mid  j980's.  Neverthe- 
less, a  few  thousand  job  openmgs 
are  expected  each  year  as^  ex- 
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or 


pericnced  workers  retire,  die, 

'    change  occupations. 

In  spite  of  the  anticipated  expan- 
sion in  the  volume  of  priming,  em- 
ployment  in  comifesing  room  occu- 
pations is  expected  to  ^decIine 
because  of  the  ire'hd  tQ  high-speed 
photctypesetting  and  typesetting 
-  computers.  These  high  speed 
machines  require  fewer  operators 
than  tJiLgt^  traditional  hot  metal 
method  of  typesetting. 

For  the  jobs  that  do  become 
available,  opportunities  should  be 
best  '  for  persons  '  who  have 
completed  post  high  school  pro- 
grams in  printing  technology,  such 
as^those  offered  by  technical  in- 
stitutes and  junior  colleges.  Many 
employers  prefer  to  hife  applicants 
who  have  completed  *these  pro- 
grams becaus^c  the  comprehensive 

•training  that  they  receive  helps 
them  learn  composing  room  trades 
and  adapt  to  new  proc/^sses  and 
techniques  more  rapidly./ 

Although  most  job  opportunities 
•will  continue  to  be  in  the  printing 

•  industry,  a  growing  number  will  be 
found  in  other  industries,  such  as 
paper  and  textile  mills,  ^hich  are 
doing  their  own  typesetting  instead 
of  ^orfttacting  it  to  printing  firms. 

Earnings  and  Working 
.   Conditions  ' 

Union  compositors  on  the  day 
shifi  in  newspaper  plants  had  an 
estimated  average  minimum  rate  of 
$6.86  an  hour  in  1 974,  according  to 
a  survey  of  69  large  cities.  This  rate 
was  about  one-hajf  mdVe  ^an  the 
average  for  npnsupervisory  Workers 
in  all  privat^  industries,  except 
farming.   ,  \ 

Working  cono^tions  for  composi- 
tors vary  from  plant  to  plant.  Some 
heat  and  noise  .are  made  by 
typesetting  machines.  In  general, 
the  new  plants  are  well-lighted  and 
^  clean,  and  many  are  air-condi- 
tioned. Hand  compositors  have  to 
stand  for  long  periods  and  do  some 
heavy  lifting.  People  with  some 
types  of  physical  handicaps,  such  as 


deafness,  have  been  able  to  work  m 
the  trade. 

Sourcas  of  Additional 
information  , 

Details  about  apprenticeship  and 
other  training  opportuniti^  may  be 
obtained  from  local  employers, 
such  as  newspapers  and^  printing 
shops,  the  local  office  of  the  Inter- 
national Typographical  Union,  or 
the  local  office  of  the  State  employ* 
ment  service. 

For  general  information  oh  com- 
posing rpom  occupations,  wri.te  to* 

American  Newspaper  {^bllsher>  Associa* 
uon.  1 SunriSfe  Valley  Or  .  Resion. 
Va  20041. 

Graphic  Aits  Technical' Foundation.  4615 
Forbes  Ave: J  Pittsburgh.  Pa^  1 5  2 1 3 , 

International  Typograohic  Composition  A$- 
,    ,   sociation.  Inc..  2233  Wisconsin  Ave 
NW  .  Washin^n.  D.C  20(507. 

Printing  Industries  of  America.  Inc..  1730  N. 
Lynn  St..  Arlinjgton.  Va:2220l. 


ELECTBOTYPERS  AND 
SWEOTYPERS 


c 


Naturt  of  th«  Work 


Electrotypers  (D.O.T.  974.381) 
and  stereotypers  (D.O.T.  975.782) 
make   duplicate   press  plates  of 
metal,  rubber,  and  plastic  for  letter- 
press printing.  These  plates  are 
made  from  the  metal  type  forms 
prepared  in  the  composing  room. 
Electrotypes  are  used  mainly  in 
book  and  magazm?  work.  Stereo- 
types, which  are  less  durable,  are 
used  chiefly  for  newspapers.  Elec* 
trotyping    and    stereotyping  arc\ 
necessary  because  most  volume 
printing    requires    the    use  of 
duplicate  plates..  When  a  Jarge  edi- 
tion of  a  magazine  or  newspaper  is 
printed,  several  plates  must  be  usea 
to  replace  those  which  become  too* 
worn  to  make  clear  impressions. 
Furthermore,  many  big  plants  use 
rotary  presses  which  ccc^uire  curved 
plates  made  by  either  electrotyping 
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or  stereotyping'  from  flat  type 
forms. 

J^lectrotypers  make  a  wax  or 
p'kstic  mold  of  the  metal  type  form 
which  is  coated  with  chemical  solu* 
tions  before  being  placed  in  an  elec- 
trolytic  bath  containing  metal.  This 
leaves  a.metallic  shell  on  the  coated 
mold.  The  shell  is  stpppeci  from  the 
mold,  backed  with  metal  or  plasnc, 
and  cafefully  finished.- 

The  stereotyping  process  is  sim- 
pler, quiclter,  and  less  expensive 
than  electrotypii^g,  but  it  does  not 
yield  as  durable  or  as  fine  a  plate. 
Stertotypers  make  molds  or  mats  of 
papermache  instead  of  wax  or 
plastic.  The  mat  is  placed  on  the 
type  form  and  covered  with  a  cork ' 
blanket  and  a  sheet  of  fiberboard. 
The  covered  form  is  run  under 
heavy  steel  rollers  to  impress  the 
type  and  photoengravings  oa>  the 
mat.  Then  the  mat  is  placed  in  a  ' 
stereotype  casting  machine  which^ 
casts  a  composition  lead  plate  on 
the  mold.  In  many  of  the  larger 
plants,  automatic  machines  cast 
stereotype  plates. 

Some  electrotypers  and  stereo- 
typers do  only  one  phase  of  the 
work^  such  as  casting,  molding,  or 
finishing.  Others  handle  many 
tasks. 

Plices  of  Employment 

About  4,000  electrotypersj  and 
stereotypers  were  employe  i  in 
1974  Many  electrotypers  wcrk  in 
large  plants  that  print  book:  and 
magazines.  Mpst  stereotypers  work 
for  newspaper  plants,  ^ut  soYne 
work  in  large  commercial  pr  nting 
plants.  Electrotypers  and  s  ereo- 
typers  alsp  are  employed  in  s^  jrvice 


shops  which  do  this  work  for 
\ing  firms. 

Jobs  in  these  trades  can  be 
throughout  jhe  country/ b\i 
ployment  is  concentrated  in 
cities.  * 

Training  and  Othar 
Qualifications 

Nearly    all  electrotypers 
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stereotypcrs    learn    their  trades 
through  5    to  6->ear  apprentice 
ships.  Electrotyping  and  stereotyp- 
ing^ are  separate  crafts  ahd  relative- 
ly few  transfers  take  plate  between 

^  the  two  The  apprenticeship  pro« 
gr^  of  each  trade  covcri  all  ph^s 
of  the  work  and  almost  always  in 

^  eludes,  classes  in  related  technical 

\  subjects  as  well  as  training  on  the 

Ijob. 

\   Apprenticeship  applicants  must 
pe  at  lekst  18  years  of  age  and,  in 
most  in^ta'rfces,  must  have  a  high 
^n^ol  education  or  its  equivalent. " 
If  possible,  this  education  should  in> 
elude  courses  in  chemistry  and 
^  machine  shop.  Physical  exarjiina- 
^  tions  and  aptitude  tests  usually  are 
.given  to  prospective  apprentices. 

^ "  L 

I    Employmtnt  Outlook 

f  Job  bpportilnities  fcjr  electro- 
typers  t^nd  stereotype! s  are  ex» 
pected  [to  be  ^arce  tl  rough  the 
mid- 1 9^0 j^.  Despite  the  anticipated 
increase  in  the  volume  of  printing, 
employm^ent  of  electro  ypers  and 
stereotypcrs  is  expected  lo  decline 
because'  pf  labor  savin  i  develop- 
ments. -For^  example,  automatic 
plate  casting  elimmates  nany  steps 
[in  platemaking.  ijhe  us<  of  plastic 
ipnnting  plates  lafso  requires,  less 
jiabor  because  silcxi  plates  are  more 
durable  and  redbte  the  demand  for 
duplicate  plates.JFurthermore,  the^ 
greater  use  off  offset  printing 
reduces  the  neejd  for  electrotyi>e 
tes,  which  are  not 
rinting. 
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and  stereotype  p^ 
needed  in  offset 

V 

Earnings 

Coi 


nd  Working 
lltlons 


In  1974,  union  minimum  wage 
rates  in  69  large  cities  averaged 
%6^2  an  hour  fpr  electrotypers  and 
$6.69  an  hour/  for  stereotypers  in 
book  and  .  commercial  printing 
shops.  Both  averages  were  con- 
siderably higher  than  the  average 
for  nonsupervtsory  workers  in  all 
l^^ivate  industries,  except  farming. 

Much  of  the  work  in  these  trades 
requires  Tittle,  physical  effort  since 


the  preparation  of  duplicate  pnnt- 
ing  plates  is  hi^ly  mechanized. 
However,  some  lifting  of  relatively 
heavy  press  plates,  occasionally  is 
required. 

^^Nfearly  all  electrotypers  and 
stereotypers  are  members  of  the  In- 
ternational /Printing  and  Graphic 
Communication's  Union. 

SourCM  of  Additional 
'  I  Information 

Details  about  apprenticeship  and 
other  training  opportunities  maybe 
obtained  from  local  eqiployers, 
such  as  newspapers  an(l  printing 
shops,  the  local  office  of  the  Inter- 
national Printing  and  Graphic  Com- 
munications Union,  or  the  local  of- 
fice of  the  State  employment  ser- 
vice. 

For  general  information  on  efec- 
trotypers  and  stereotypers,  write  to: 
organizations: 

American  Newspaper  Publishers  Assocfa- 
uon,  1 1600  SunrUe  Valley  Dr  .  Reston, 
Va,  20041. 

GrapJuC-Arts  Technical  Foundation,  461 S 
FbrbcsAve  .Pittsburgh,  Pa.  J  5213- 

!nterpatr|:)nal  Prmting'and  Graphic  Commu^ 
nictations  Union ,  1 730  Rhode  Island 
Aj^e  NW.,  Washington,  D.C  20036 

Pnnling/ Industries  of  America,  1730  N. 
Lj^nSt.,  Arlington,  V a.  22201.   t  • 


LITHOGRAPHIC 
OCCUPATIONS 

Nature  of  the  WOrk 

Lithography,  also^  called  offset 
printing,  is  one  of  the  rj^os;  rapidly 
g^wing  methods  of  printing.  \i  is  a 
process  of  photographing  the 
matter  to  be*  printed,*  making,  a 
printing  plate  from  the  photograph, 
and  pressing  the  inked  plate  against 
a  rubber  plate  which  in  turn  presses 
it  onto  the  paper. 

S^eral 'Operations  are  mvolved 
in  lithography,  and  ea^h  is  per 
formed  by  a  specialized  group  of 
workers,, The  main  group  of  litho- 
graphic workers  includes  camera 


operators,  artists,  aiid  lettcrcrs, 
strippers,  platetnakers,  and  press 
operators, 

Camera  '  operators  (D.O.T. 
972.382)  start  the  pjocess.  of  mak- 
ing a  lithographic  plate  by 
photographing  and  devetopmg 
negatives  of  the  copy.  They 
generally  are  classifieds  as  line 
camera  operators,  halftone  opera- 
tors, or  coloi;  separation  photog- 
raphers. Negatives  may  need 
t;etouching  to  lighten  or  darken  cer- 
tain parts.  Uthogriiphic  artists 
(D.O.T.  97S.28I>  make  these  cor- 
rections.by  sharpening  or  reshaping 
images  on  the  negatives.  They  do 
the  Work  by  hand,  using  chemicals, 
dyes,  and  special  tools.  Like  camera 
pperators,  they  are  assigned  to  only 
one  pfftise  bf  the  work,  and  may 
^  have  job  titles  such  |as  dot  etchers, 
retouchers,  or  lettereVs. 

Strippers  (D.O.T.  \97l .28U  ar- 
ra||^  and  paste  film  or  prints  of 
type  and  artwork  on  the  layout 
sheets  from  which  photographic  im* . 
presiions  are  made  for  the  press- 
plates.  PlatemakerX  (D.O.T. 
972.781)  cover  the  surface  of  the 
plates  with  a  coating  of  photosensi-' 
tive  chehiicals,«or  the  plat^  m^y 
come  with  thej  coating  already  ap* 
plied.  After  exposing  the  sensitized 
plate, to  the  negativej  they'chemi- 
'  eally  treat  the  plate  tO' bring  out  the 
photographic  image. 

Lithographic  press  operators 
(D.O.T.  651.782)  tend  lithographic 
(offset)  'Printing  presses.  They  in- 
stall plates  on  the  presses  and  adjust  * 
the  pressure  and  water  and  ink  roll- 
ers for  correct  operation.  Basically, 
the  duties  of  .these  workers  are 
similar  ^o  those  of  letterpress  and. 
gravi/rppress  operators. 

*  ,  Places  of  Employment 

Nearly  85,000  skilled  litho- 
graphic  workers  were  employed  in 
1974,  Many  work  for  conwnercial 
printing  plants,  newspaf^s,  and 
book  and  magazine  printers.  Some 
work,  for  the  U.S.  Government 
Printing  Office. 
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Although  hthographic  workers 
are  located  in  all  parts  of  the 
country,  most  are  employed  in  large 
citfes. 

h 

training  and  Other 
Quallflcatlont 

A  4-  or  5-year  apprenticeship 
program  usually  is  required  in  order 
to  become  a  well-rounded  litho- 
graphic craft  worker.  These  pro- 
grams may  emphasize  a  specific 
craft,  such  as  platemaker  or  press 
operator,  although  an  attempt  is 
made  to  make  the  apprentice 
familiar  with  all  lithographic  opera- 
tions. 

Usually,  apprenticeship  appli- 
cants must  be  m  good  physical  con- 
dition, high  school  graduates,  and 
at  least  1  8  years  of  age.  Aptitude 
tests  usually  are  given  to  prospec- 
tive apprentices  to  ^determine  if 
they  arc  suited  for  the  work 


Many  technical  institutes,  junior 
colleges  and  colleges  offer*"2-year 
programs  in  printing  techrology, 
which  provide  a  valuable  back- 
ground for  persons  who  £re  in- 
terested in  learning  litho{  raphic 
crafts.  Hi^h  school  and  vocational 
school  training  in  printing,  [  hotog- 
raphy,  mathematics,  chqmistry, 
physics,  and  art  also  are  helpful. 

J  ^ 

Employment  Outlodk  -^JK 

Employment  of  skillec^  litho* 
graphic  workers  is  expected  to  in- 
crease faster  than  the  average  for 
all  occupations  through  ^he  mid- 
f980's.  In  addition  to  ithe  job. 
openings  resulting  from  /  employ- 
ment growth,  the  need  t^  replace 
workers  who  retire,  d^e^  pr  change 
occupations  will  provide  some 
openings 

Employ  ment  of  lithographic 
workers  is  expected  to  increase  in 


response  lo  the  continued  growth  of 
offset  printing.  Commercial  print- 
ing firnjs  and  newspaper  publisl^crs 
increasmgly  arc  using  offset  presses 
in  place  of  letterpresses.  Employ- 
ment growth  also  will  be  stimulated 
by  the  greater,  use  of  photographs 
and  drawings  in  printed  matter,  and 
by  the  more  widespread  use  of 
color  in  many  printed  products. 
'  Ertiployment  opportunities 
should  be  best  for  ptople  who  have 
completed  post  hi^  school  pro- 
grams in  printing  technology,  such 
as  those  offered  by  technical  in- 
stitutes and  junior  colleges.  Many 
employers  prefer  to  hire  applicants 
who  have  completed  these  pro- 
grams, because  the  comprehensive^ 
training  that  they  receive  helps 
them  learn  Irthographic  trades  and 
adapt  mori  rapidly  to  new 
processes  and  techniques. 
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A  survey  of  union  wages  in  6? 
large  cities  jhows  that  in  jl 9^74  the 
average  tniitimum  wages  for  litho- 
graphic a;^ti  its  was  about  $7.90^  for 
platemaker:  $7  59;  an(jl  for  press 
opera^rs  57  81  These  r^tcs  were! 
higher  than  the  afverage  for  all  non-| 
supervisory!  wor/cers  in  private  in- 
dustries, except  farming.  . 

Lithographic  workers  are  orr 
Iheir  feet  much  of  the  time,  but  the 
work  is  not^  strenuous.;  They  arc 
sometimes  under  pressure  to  mee| 
publication  deadlines.  . , 

Moit  lithographic  \vorkers  are* 
members  of  the  Graphic  Arts  Inter- 
national Union.  A  lafge  number  of  . 
'  offset  press  operators  are  members 
of  the  Int^nationd  Printing  and 
Graphtc  Com mu morons*  Union  of 
North  America.  ^ 


*  Solifcet  of  Additional 

'^^'^Informatlon 

Details  on  ^^r^renticeship  and 
other  training  opportunuies  in 
lithographic  ocoupations  are  availa- 
ble from  local  employers,  su^h  as 
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'  newspapers  and  pnnting  shops, 
locaJ  offices  of  the  union  previously 
4nenUoned»  or  the  local  office  of  the 
State  employment  ^rvice.  For  in- 
formaupn '  on  schools  that  offer' 
courses  in  prini^g  technology. 
Write  to  ^ 

Craphtc  Km  Technica]  Foarxl^tton  4615 
Forbcv  A     .  Pittsburgh.  Pa  15213 

For  general  information  on  litho- 
.  .graphi^  occupations,  write  toi 

*  Amcncan  Newspaper  RuWisha^^lJpsodS 
tion.  I  1600  Sunnsc  VaJle>  Dr  ,  Resion. 
Vai  20041 

6raph>c  Am  internattonaJ  t  n»on.  1900  L  St 
NV»  ,  Washington.  D  C  '20036 

lnicmat»OTia]  Pqntmg  and  Graph»C  Conrnia- 
nicat^ons'  tmon  North  America.  1730 
Rhode  Island  Ave  NVr  ,  Washington, 
D-C  20036 

National  Association  of  Printers  and  Lithog- 
raphers. 570  7th  Ave  .  Nc*  York,  N  Y 
I00I8 

PrinUng  Industries  of  America,  Inc  .  1730  N 
L>nn  St .  Arlington.  Va  22201 


PHOTOeNGRAVERS^ 

(D'O.T  9*^1. 28j  and  ,382) 
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Nature  of  th^  Work  \^ 

Photoengravers  make  metal  pnnl 
ing  -plates  of  pictures  and  other 
cop>  that  cannot  be  set  ap  m  t>pe 
In  letterpress  photoengraving,  ink  is 
rolled  *ovcr   the   printed  surface 
which  stands^igher  than  the  rest  of 
the  plate.  When  paper  is  pressed 
against  the  raised  surface,  the  print 
or  image  is  picked  up  Similarly,; 
gravure     photoengravers  make 
gravure   c>!incfcrs  on   which  the 
etched  beloy»  the  surface 
of  ^e  cylinder  InH  is  placed  m  the 
etc^vd      sunjten  areas,  and  when 
,pape\  »s  pressed  against  the  surface 
the  Ink  IS  lifted  out  and  appears  *on, 
the  paper 

In  the  making  of  a  photoengrav 
ing  plate  for  the  ietierpress  process, 
tl^  entire  jpb  ma>  be  done  eKher  b> 
one  worker  pr  b>  several,  each-; 
doing  a  particular^ope ration,  such 
as  camera  work^  ^printing,  and 


etching.'  in  large  shops,  however, 
the  work  usually  is  divided  among  a 
number  of  these  specialists. 

Photoengravers  first  photograph 
the.  material  to  be  reproduced. 
After  developirtg  the  negative,  they 
print  the  image  on  a  metal  plate  by 
coating  'the  plate  with  a  solutTon 
sensitive  to  light  and  then  eTxposing 
it  tbthe  negative.  Wher^  the  plate  is 
placed  in  an  acid  bath,  the- 
nonimage  areas  ace  etched  avyay 
and  the  image  areas  stand  out.  i^ 

The  number  pf  photoengraving 
operations  performed  depends  on 
the  quality  of  the  printing  required. 
Photoengravings  for  very  high 
quality  books  or  per-iodicaJf,  for  ex- 
ample, r^^ire  more  careful  finish- 
ing thin  ^hose  for  newspapers. 
Photoengravers  use  handtools  to  in- 
tsp^ct  and  touch  up  the  plates.  They 
cut  a<Cay  metal  from  the  nonpnnt- 
in^^art  of  the  plate  to  prevent  it 


from  touching  the  inking  rollers 
dunn^printing. 

Gravure  photoengraving  is  like 
letterpres^  photoengraving,  except 
that  in  gravure  the  image  areas 
rather  than  the  background  are 
etched  away.  . 

Placts  of  Employment 

An    estimated    1 7,000  skilled 

photoengravers  were  employed  m 
1974.  More  than  half  woric  in  com- 
mercial shops  that  make  photoen- 
gravings  for  otHIr  printing  firms. 
Newspapers  and  photogravure 
shops  employ  several  thousand 
photoen^vers.  Book  and  mag- 
azine pnnters  and,  the  Federaf 
Government  also  Employ  these 
workers.  Many  photoengravers 
have  their  own  shops.  ^ 

Although  photoengravers  .^re 
locate'd  in  all  parts  of  the  Country, 
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employment  is  concenUalcd  in 
large  printing  centers,  such  as  Scv* 
York,  Chicago.  Philadelphia,  and 
Los  Angeles. 

Training  and  0th a r 
QuaRflcatlons 

Most  photocngravers  Jeaim  their 
trade  through  a  5-year  apprentice- 
ship program  which  includes  at 
least  8CX)  hours  of  classroom  in- 
struction. Apprenticeship  appli- 
cants must  be,  at  least  1*8  years  of 
age  and  generally  must  have  a  high 
school  or  vocational  school  educa- 
tion or  its  equivalent,  preferably 
with  courses  m  printing,  chemistry, 
and  physics  *  Many  employers 
require  a  physical  examination  for 
prospective  photoengravejs  Good 
eyesight  is  particularly .  important 
^  because  of  the  close  work  ahcf  color 
discrimination  invcflvcd.  AJso,  most 
apprenticeship  candidates  have  to 
take  am  aptitude  test  to  determine  if 
they  have  the  potential  to  do  the 
work. 

Em^loymant  Outlook 

Employment  opportunities  "  for 
photocngravers  are  expected  to  be 
scarce  in  the  years  ahead.  Despite 
the  growing  use  of  photographs  and 
bther  illustrations  in  publications, 
employment  of^photoengravers  will 
define  as  many  firms  switch  from 
letterpress  to  offset  printing,»^which 
requires  no  photoengraving.  Also, 
new  technological  advances  such  as 
fzploT  scanners  and  color  enl^rgers 

5lus  .the  trend  toward  Automated 
lawmaking  should  reduce  the 
nt^  for  these  workers.  However,  a 
\  hundred  job  openings  are  ex* 
p«pted  each  year  as  experienced 
photocngravers  retire,  die',  or 
cnange^occupations. 

*  • '  '   Earnings  and  Working 
Conditions 

Union  photocngravers  on  iht  da> 
shift  in  newspaper  plants  had  an 
average  minimum  rate  of  $7  27,aij 
hour  in  1974,  according  to  a  surve> 
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of  69.large  cities.  Thxs  average  was 
about  two-thir^  more  tliaji  the 
aver^^for  nonsupcrvisory  workers 
in  all  private  industries,  except 
fanning. 

'Photocngravers  stand  up  njuch  of 
the  time,  but  the  work  is  not  stcenu- 
dus.  Work  areas  usiially  are  aitrcon- 
ditioned  and  welMighted.  Mdst 
photocngravers  are  members  of  the 
Graphic  A^  International  Union. 

Sourcas  of  Additional 
informatioa 

I>etails  about  appFenticeship  and 
other  training  opportunities  may  be 
obtained  from  locaT  employers, 
such  as  nev^papers  and  printing 
shops,  the  loc^  office  of  the  union 
mentioned  above,  or  the  local 
office  of  'the  State  employment 
service. 

F<jr  general  information  *  on 
photocngravers,  write  to: 

American  Newspaper  Pubhshen  Assocu- 
tionl  1 1600  Sunrise  Valley  Dr.,  Keston. 
Va.  20041 

Ainerican  Photoptatemakefs  Association. 
166  W  Van  Buren  St!,  Chicago.  01. 
60604.  - 

Graphic  Arts  Technical  Foundation,  1615 
Forbes  Ave.,  Pittsburg,  Pa  15213. 

Graphic  Arts  International  Union;  1900  L  St. 
NNV„^ashmtton,D.C  20036 

Pnnunj  Industnes-of  ArKdnca,  Ind,  1730  N 
Lynn  St.,  Arlin^on.  Va.  22201 . 


PRINTING  PR^SS 
OPERATORS  AND- 
ASSISTANTS 

(D.O.T.  651.782.  ,885.  and  .886) 

Nature  of  tht  Work 

Printing    operations    are  per- 
formed in  a  pressroom.  Printing 
press  operators  prepare  type  forms 
and  press  plates  for  final  printing, 
ahd  tend  the  presses.  ' 

The  object  of  preparation  work  is 
to  insure  printing  impressions  that 
are  distinct  and  uniform.  This 
opoflAtion  may  be  performed  by 

56  -  ■  ^  / 
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placmg  pieces  of  paper  exacdy  the 
right  >t|iickr^ess  underneath  loin 
areas  gf  the  press  plates  to  level 
them.  Press  operators  als^  adjust 
coRtroymargiiis  and  the  flow  of  ink 
to  the  piking  roller.  In  some  shops* 
they  oil.  and  clean  the  presses  and 
make  minor  repairs.  Press  opera- 
tors  who  work  with  large  presses 
^ave  assistants  and  helpers. 

Press  operator's  jobs  may  dififer 
^m  one  shop  to*anothe;r,  mainly 
because  of  differences  in  the  kincjs 
and  sizes  of  presses.  Press  operators 
in  small  commercial  shops 
generally  operate  relatively  simple 
manual  presses.  On  the  other  hand, 
a  crew  of  several  operators  and  less  * 
skilled  workers  run  giant  presses 
used  by  the  large  ne^yspaper, 
magazine,  and  book  printers.  These 
presses  are  fed  paper  in  big  j-olls 
called  "webs" -up  to  50  inche^-^or 
ipore  in  width.  They  print. the  paper, 
on  both  sides;  cut,  assemble,  and 
fold  the  pages;  and  count  the 
finished  newspaper  sections  as  they 
come  off  the  press. 

Placet  of  Employnnant 

About  140,000  press  operators 
and  assistants  were  employed  ip 
1974  More  than  half  ^rk  for  com- 
mercial printing  shops  and  book  • 
and  magazine  publishers.  Many 
other%  have*  jqbs  in  newspapers, 
plantj:  Some  press  operators  an^ 
assistarrts  work  for  banks,  insurance 
<il)mpariies;  manufacturers,  and  . 
other  organizations  that  do'*their 
own  pri^nting,  such  asf  Federal, 
State,  and  local  govermjnts.         ,  • 

Press^perators  and  assistants  can 
find  jqbs V throughout  the  country, 
but  employment  is  concentrated  in 
large  cities.  ' 

i  <  • 

Training  and  Othar 
Qualtflcationt 

Most  press  operators  learn  their 
trade  throug}v  apprenticeship^  but 
some  wor^ters  learn  as  belpersjor 
press  assistants.  Others  obtain  their 
skilfs  through  a  combination  of 
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PrtM  operators  cltanln^  and  ofilng  pr«tMr. 


work  experience  and  vocattonal  pr 
technical  school  training 

The  length  of  apprenticeship  a-nd 
ih^  content  of  traming  depend  large 
ly  on  the  kind  of  press  used*m  the 
plant  The  apprenticeship  penod  in 
commercial  shops  is  2  years  for 
press  assistants,  and  4  to  5  years  far 
press  operators  In  addition  to  on 
the-job  instruction,  the  apprentice 
ship  include*^  related  classroom  or 
correspondence  schodl^ourses 

A  high  school  or'  vocational 
-schopi  education  or  its  equivalent 
generally  is  required  for  apprentice 
ship  Courses  in  printing  provide  a 
good  background  Because  of 
technical  developments  in  the 
.  printing  industry,  courses  in 
, chemistry  and  physics  also  are  help- 
ful Mechanic^' aptitude  is  impor- 
tant tn  making  pre^,  f^djustrfet^ 
and  repairs^  Art  abiliT^to  vjsuali^ 


color  IS  essential  for  work  on  color 
pres^  Physical  strength  and  en- 
durance are  needed  for  work  on 
some  kinds  of  presses,  where  opera- 
^  tors  lift  heavy  plates  and  stand  for 
long  periods. 

Since  there  are  gerverally  long 
waiting  lists  for  apprenticeship  pro- 
grams, it  is  very  difficult  for  a  high 
school  graduate  to  obtain  an  ap- 
prenticeship right  out  of  school. 
Most  people  have  to  take  a  job  as  a 
press  assistant  or  an  an  uriskilled 
laborer  before  being  selected  for  an 
apprenticeship.  It  is  not  uncommon 
for  a  person  to  work  2  or  3  years  be- 
fore beginning  apprenticesh/p  train- 
ing. \  ^ 


Employment  Outlook: 

Employment  of  pf^iss  operators  is 


expected  to  increase  dbout  as  fast 
as  the  average  for  all  occupations 
through  the  mid- 1980*5.  Despite 
the  increased  use  of  faster  and  more 
efTicient  presses,  more  press  opera- 
tors wiil  be  needed  because  of  the 
growth  in  the  amount  of  printed 
rhatenals". 

In  addition  to  the  jobs  from  em* 
ployment  grdwth.  a  few  thousand 
openings  will  arise  each  year  as  ex- 
perienced workers  retire,  ^i^,  or 
change  occupauons  Since  more 
•^firms  are  using  web-offset  presses, 
the  outlook  for  web-press  operators 
will  be  particularly  good 

Although  most  job  opportunities, 
will  c9ntinue  to  be  in  the  printing 
industry,  a  ^growing  number  of 
o'p^ngs  will  be  found  in  other  in- 
dustries, such  as  papermills,  which 
are^^oing  more  of  their  own  press- 
wor^  instead  of  contracting  it  to 
printing  firms. 


^Earnings  and  Working 
Conditions 

A  survey  ot  union  wages  in  69 
large  cities,  shpws  that  in  1974  the 
average  minimum  hourly  rale  for 
.newspaper  press  operalors^n- . 
charge  was  $7.33,  for  newspaper 
press  operators,  S6.7^  for  book 
and  job  cylinder  press  pperators, 
S6  73,  and  for  book  and  job  press 
assistants  and  feeders,  $6.63.  These 
rates  were  higfiec  than  the  average 
for  all  nonsupervisory  workers  in 
private  industries,  except '.farming 
Many*  press  operators  work  night 
shifts  and  receive  extra'pay. 

Pressrooms  arp  noisy,  and  work- 
ers in  certain  areas  frcqueifily 
wear  ear  protectors.  Press  opera- 
tors are  subject  to  hazards  when 
working  near  machinery.  At  limes» 
they  work  under  pressure  to  meet 
deadlines.  • 

Most  pressroom  workers  are 
covered  by  union  agreements  The 
principal  union  in  this  field  is  the  In- 
ternational Printing  and  Graphic 
Communications*s  Union 
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SourcM  of  Additional 
Information 

Detaib  about  apprenticeship  and 
^  other  training  opportunities  may  be 
obtained  from  local  employers, 
such  as  newspajSers  and  printing 
shops,  the  loc^  office  of  the  union  ^ 
mentioned  above,  or  the  local 


office  of  the  State  employ^nent 
service. 

For  general  Information  ablmt 
pres^  operators  and  assistants*  wn^ 
to: 


AitJcncao  Newspaper  PuMishm  A&ocu- 
Uon,  1 1600  Sunnsc  Valley  Dr  .  Rcston. 
Va.  20041 


0  ^ 
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Graphic  Am  Technical  Foaoduioo,  4615 
Forbei  Ave,.  Pittsborfii,  Pa.  1 5213. 

international  Prixitinf  and  Graphic  Commo* 
mcauons  Unioa.  1730  Rhode  Island 
Ave.  NW  .  Washin|;ion.  D.C  20036. 

Pnntins  Indtmriet  di  Aroerica,  Inc.,  1 730  N. 
Lynn  St.  Arltns;u>n.  Va.  2^220 1 . 
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OTHER  INDUSTRIAL  PRODUCTION 
.   AND  RELATEP  OCCUPATIONS 


ASSEMBLERS 

Nature  of  th«  Work 

Television  sAs  automobiles,  and 
refrigerators  are  typicaJ  of  the 
Ynanufactured  products  that  un 
dergo  many  assembly  operations. 
Assemblers  put  together  the  parts 
for  these  and  thousands  of  other 
products. 

Many  assemblers  work  on  items 
that  move  automatically  past  their 
work  stations  on  conveyors.  In  tl\e 
automobile  industry  one  assembler 
may  start  nuts  on  bolts,  and  the  next 
worker  may  tighten  the  nuts  wi;th 
power-<^riven  tools.  These  assem- 
blers must  complete  their  job  within 
the  time  it  takes  the  part  or  product 
to  pass  their  work  station.  Others, 
known  as  bench  assemblers,  put 
together  small  parts  to  make  subas; 
semblies  or  small  complete  units.  In 
a  rifle  manufacturing  planta  gun  as- 
'sembler  builds  an  entire  rifle  from  a 
collection  of  parts  and  subassem- 
blies,  and  tests  the  moving  parts  to 
make  su.re  they  function  correctly. 
Some  assediblers,  known  as  floor 
assemblers,   put   together  large, 
heavy  machinery  or  equipment  on 
shop  floors,  often  fastening  parts 
with  bolts;  screws,  or  ipvets. 

Assemblers  use  many  different 
tools  depending  on  the  prqiluct  and 
the  work  they  are  doing.  Pliers, 
screwdrivers,  soldering  irons, 
power  drills,  and  wrenches  are 
among  the  common  tools  used. 

Skilled  assemblers  work  on  the 
more*  complex  parts  of  subassem- 
blies with  little  or  no  supervision, 
and'are  responsible  for  the  final  as- 
sembly of  complicated  jobs  Some 
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wqrk  with  engineers  *and  techni- 
cians, assembling  products  that 
these  people  have  just  designed. 
Th^  workers  must  know  how  to 
read  blueprints  and  other  engfneer- 
ing  specifications  and  use  a  variety 
of  toob  and  precision  mcasunng 
stiaiments." 


Places  of  EmploynDtnt 

About  1 ,  1 40,000  assemblers 
worked  in  manufacturing  plants  in 
1974.  Almost  two-thirds  were  in 
plants  that  made  machinery  and 
motor  vehicles.  "More  than  half  of 
all  assemblers  w^ere  employed  it^the 
heavily  industrialized  States  of 
California,  New  York,  Michigan,  Il- 
linois, Ohio,  and  Pennsylvania. 


Training,  Othar  Qualiflcaiiona, 
and  Advancamant 

Inexperienced  people  can  be 
trained  to  do  assembly  work  in  a 
few  days  or  weeks.  New  workers 
may  have  their  job  duties  explained 
to  them'by  the  supervisor  and  then 
be  placed  under  the  direction  of  ex- 
perienced employees.  When  new 
workers  have  developed  suHicient 
speed  and  skill,  they  are  placed  'on 
their  own"  and  are  responsible  for 
the  work  they  do. 

Employers  seek  Applicants  who 
are  physically  fit  and  who  can  d0 
routine  work  at  a  fast  pace.  A  high 
school  diploma  usually  Is  not 
fe^uired. 

For  some  types  of  assembly  jobs, 
applicants  may  have  to  m6€t  special 
requirements.  Some  employers 
look  for  applicants  with  mechanical 


aptitude  and  prefer  those  who  have 
takep  vocational  school  courses 
such  as  machine  shop.  Good 
eyesight,  with  or  without  glasses, 
may  be  required  if  the  assemblers 
work  with  small  parts.  In  plants  that* 
make  electrical  and  electronic 
products,  which  may  contain  many 
different  colored  wires,  applicants 
often  are  tested  for  color  blindness. 

As  assemblers  becomcTmore  ex- 
perienced they  may  progress  to  as- 
sembly jobs  that  require  more  skill. 
A  few  advance  to  skilled  assembly 
jobs.  Experienced  assemblers  who 
have  learned  many  assembly  opera- 
tions and  thus  understand  the  con- 
struction  of  a  product  may  become 
product  repairers.  These  workers 
fu  assembled  articles  which  inspec- 
tors have  ruled  defective.  Assem- 
blers may  also  advance  to  inspector 
and  a  few  are  promoted  to  super- 
visor. Some  assemblers  become 
trainees  in  skilled  trades  jobs  such 
as  machinist. 

Emptoymant  OuOook 

Employment  of  assemblers  is  ex- 
pected to  increase  about  as  fast  as  • 
the  average  for  all  occupations 
through  the  mid-l980's,  with 
thousands  of  openings  each  year. 
Many  job  openings  wifi  also  Wsult 
as  workers  retire,  die,  or  transfer  to 
other  occupations. 

Manufacturing  plants  will  need 
more  assemblers  to  produce  goods 
for  the  Natfons's  growmg  economy. 
Growth  in  population  and  personal 
income  will  increase  the  demand 
for  consumer  products  such  as  au- 
tomobiles and  household  ap- 
pliances while  business  expansion 
will  increase  the  demand  for  mdus- 
trial  machinery  and  equipnfent. 

Most  assemblers  work  m  plants 
that  produce  durable  goods,  such  as 
automobiles  and  aircraft,  which  are 
particularly  sensitive  to  changes  m 
buslness^conditions  zmd  national 
defense  ^httds.  Therefore,  even 
though  employment  is  expected  to 
grow,  jobseekers  may  find  opportu- 
nities s^mrce  m  some  years. 
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Earnings  and  Working 
Conditions 

Wage  rales  for  asscmbiers  ranged 
from  about  S2  to  $6  an  hour  in 
1974,  according  to  information 
from  a  limited  numb^  of  union 
contracts.  Most  assc^nblers  covered 
by  these  contracts  made  between 
S3  and  $5  50  an  hour  Some  a^m- 
biers  are  paid  mcentive  or 
piecework  rates  and  are  en- 
couraged to  work  more  rapidly  by 
the  prospect  of  higher  earnings. 

The  working  conditions  of  assem- 
blers differ,  depending  on  the  par- 
ticular job  performed  Assemblers 
of  electronic  equipment  may  put 


together  small  components  at  a 
bench  in  a  room  that  is  cieaiu  well 
lighted,  and  free  from  dust.  Floor 
assemblers  of  inotM^ffal  machinery, 
on  the  other  hand,  may  install  and 
assemble  heavy  parts  and  be  ex 
^  posed  to  contact  with  oil  and 
grease.  N^orkers  on  assembly  lines 
may  be  under  pressure  to  keep  up 
with  the  speed  of  the  lines  Since 
most  assemblers  only  perform  a  few 
steps  in  the  assembly  op^aiion.  as- 
sembly pbs  tend  to  ^*  more 
monotonous  than  other  blue-collar 
pbs. 

Many  assemblers  are  members  of 
labor  uAions.  THese  include  the  In- 
ternationa! Association  of  Machin- 


ists and  Aerospaci  Woriiers,  the  In- 
ternational Union  of  Electricai, 
Radio  and  Machine  Workers;  the 
International  Urwon,  United  Au-. 
tomobile.  Aerospace  and  Agricul- 
tural Implement  Workers  of  Amer- 
ica, and  the  International  Brother- 
hood pf  Electrical  Workers, 

Source  of  Additional 
Information 

Additional  information  about 
employment  opportunities  for  as- 
semblers may  be  available  from 
local  offices  of  the  State  employ- 
ment ser\-ic?. 


Somt  «tt«mb(«rs  do  dtllcite  work. 


AUTOMOBILE  PAINTERS 

(D.O.T.  845.731) 

Nature  of  tha  Work 

Automobile  painters  make  old 
and  damaged  motor  vehicles  "look 
like  new."  These  skilled  workers 
repaint  vehicles  jLhat  have  lost  the 
luster  of  their  original  paint,  and  the 
repaired  portions  of  damaged  vehi- 
cles. (Production  painters  who 
work  for  motor  vehicle  manufac- 
turers  are  discussed  elsewhere  in 
.the  Handbook.) 

To  prepare  an  automobile  for 
painting,  painters  or  their  helpers 
rough'Sand  it  to  remove  original 
paint  and  rust.  Painters  then  use  a 
spray  gun  to  apply  primer  coats  to 
the  automobile  surface.  After  the 
primer  dries,  they  sand  the  surface 
until  it  is  smooth.  For  roughsand- 
ing,  they  usually  use  a  pneumatic  or 
electric  sander  and  a  coarse  grade 
of  sandpaper,  final  sanding  may  be 
done  by  ^and,  using  a  fin^  grade  of 
sandpaper.  Small  nicks  and 
scratches  that  cannot  be  removed 
by  sanding  are  filled  with  automo- 
bile body  putty.  Masking  tape  and 
paper  are  used  to  cover  areas  not  to 
be  painted.  " 

Before  painting  repaired  portions 
of  an  automobile,  painters  may  mix 
paints  to  match  the  color  of  the  car. 
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Aato  p«mt«r  pmpartt  car  for  tpray 

Before  applying  paint,  they  adjust 
the  nozzle  of  the  spray  gun  accord 
ing  to  the  kind  of  lacquer  or  enamel 
being  uj>cd  and,  if  necessary,  adjust 
the  air  pressure  regulator  to  obUtn 
the  correct  pressure  To  speed  dry- 
ing, they  may  place  the  freshly* 
painted  automobile  under  heat 
lamps  or  in  a  special  mfrared  oven. 
Painters  or  their  helpers  may  polish 
the  newly  painted  surface 

Places  of  Employment 

About  25,000  persons  worked  as 
automobile  painters  in  1974  Al- 
most two-thirds  worked  in  shops 
that  specialize  in  automobile 
repairs  Most  pthers  worked  for  au 
tomobile  and  truck  dealers  Some 
painters  worked  for  organizations 
that  maintained  and  repaired  their 
own  fleets  of  motor  vehicles,  such 
as  trucking  companies  and  bgslmes. 

Painters  arc  employed  through 
out  the  county  and  are  concen 
trated  in  metropolitan  areas. 

Training,  Other  Qualificatlont, 
and  Advancement 

Most  automobile  painters  begin 
their  careers^s  helpers,  and  acquire 
their  sJfills  informally  by  working 
with  experienced  painters  Usually, 
helpers  remove  automobile  trim, 
clean  and  sand  surfaces  to  be 
painted,  and  polish  newly  painted 
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surfaces  M  /  helpers  gain*  -oT- 
perience,  they  progress  to  more 
.  complicatei,;^te^,  such  fLS  using 
spray  guns  (d  ^pply  primer  coats 
and  paint  sqi^^'^eas  To  become  a 
fully  qualified  painter,  3  to  4  years 
of  on-the-job  training  usually  are 
required.  .  v 

A  small  nun^bcT  of  automobile 
painters  learn  through  apprentice- 
ship Apprent^ship  programs, 
which  generally  lait  3  years,  consist 
of  on-the-job  , training  supple- 
mented by  classrocrm*jnstruction. 

Young  persons  considering  this 
work  as  a  career  should  have  good 
health,  keen  eyesight,  and  a  good 
color  sense  Courses  m  auiomobile- 
body  repair  offered  by  high  schools, 
and  vocational  schools  provide 
helpful  experience.  Complcuon  of 
high  school  is  generally  not  a 
requirement  but  may  be  an  ad- 
vantage, because  to  many  em- 
ployers high  school  graduation  in' 
dicates  that  a  young  person  can 
complete  a  job. 

An  experienced  automoWe 
painter  with  supervisory  ability  may 
advance  to  shop  supervisor.  Many 
experienced  painters  with  the 
necessary  funds  open  their  own 
shops 

Employment  Outtook 

Employment  of  automobile  paint- 
ers is  expected  to  increase  about  as 
fast  as  the  average  for  all.  occupa- 
tions through  the  mid- 1 980  s.  In  ad-, 
dition'to  jobs  created  by  growth, 
several  hundred  openings  are  ex- 
pected each  year  because  of  the 
need  to  replace  experienced  paint- 
ers who  retire  or  die.  Openings  also 
willx>ccur  as  some  painters  transfer 
to  other  occupations 

5^npf?Tyment  of  automobile  paint- 
ers is  expected  to  increase  primari- 
ly because  more  motor  vehicles  will 
be  damaged  in  traftlc  accidents  as 
the  number  of  vehicles  grows.  Ac- 
cident losses  will  grow,  even  though 
better  highways,  lower  speed  limits,, 
driver  training  courses,  and  im- 
proved bumpers  and  other^  safety 


features^on  new  vehicles^ay  slow 
the  rate  of  growth. 

Mosr  persons  who  enter  the  oc- 
cupauon  can  expect  steady  work  as 
the  automobile  /repair  business  is 
not  very  vulnerable  to  changes  iff 
economic  conditions. 

Job  opportunities  will  be  besi  in 
metropolitan  arezis.  Many  shopi  in 
small  cities  do^not  have  enough 
business  to  hire  tr^ees.  ' 

Earnings  and  Worktng 
Conditions 

Painters  employed  by  automobile 
^  dealers  in  34  large  cities  fiad  esti- 
mated average  ,hourly^  eanyngs  of 
yi.epyih  \91^.  compared  with 
.  ^4.05,  the  average  foe  all  nonsuper- 
visory  workers  in  private  industry, 
except  farming.  Skilled  painters 
usually  earn  between  two  and  three 
times  as  much  as  inexpenenced 
helpers  and  tr^nees. 

Many  painters  employed  by  au- 
tomobile dealers  and  independent 
repair  sifops  receive  a  commission 
based  on  the  labor,  cost  charged  to 
the  customer.  Under  this  method, 
earnings  depend  largely^  on  thc> 
amount  of  work  and  how  fast  the 
painter  completes  it.  Employers 
frequently  guarantee  their  commis- 
sioned painters  a  minimupi  weekly 
salary.  "Helpers  and  trainees  usually 
are  paid  an  houriy  rate  until  they 
become  sufficiently  skilled  to  )vork 
on  a  commission  basis.  Painters  em- 
ployed by  trucking  companies, 
buslines,  and  other  organizations 
that  repair  their  own  vehicles 
tttually  receive  an  hourly  rate.  Most 
painters  work  40  to  48  hours  a 
week. 

Automobile  painters  are  exposed 
to  fumes  from  paint  and  paintmix- 
ing  ingredients.  However,  in  most  , 
shops,  the  painting  is  done  in  spe- 
cial ventilated  booths  that  protect 
the  painters.  Masks  covenng  the 
nose  and  mouth  are  used,  also. 
Painters  must  be  agile  because  thfy 
often  bend  and  ftoop  while  work- 
ing. Many  automobUe  painters  be- 
long to  unions,  including  the  Inter- 


INDUSTRIAL  PRODUtTJON  AND  RELATED  OCCUPATIONS 

.  naltpnal  i^ssociation  of  Macfiinists 
and  Acrosf^acc  Workers,  the  Inter- 
national Union,  United  Automo- 
bile, Aerospace  Workers,  the  Inter- 
national Union,  United  Automo- 
bile, Aerospace  and  Agpcultural 
Implement  Workers  of  America, 
the  Sheet  Metal  Workers'  Interna- 
tional  Association,  and  the  Interna- 
tional Brotherhood  of  Teamsters, 
Chauffeurs,  ^Varehousemen  and 
Helpers  of  Amenca  (IndJ  Most 
painters  Nvho  »are  union  members 
work  for  the  larger  automobile 
dealers,  trucking  companies.*  and 
buslines  *  ^ 

Sources  of  Additional 
Information 

For  more  details  about  work  op- 
.^r|unities,  contact  local  em- 
ployers', such  as  automobile-body 
repair  shops  and  automobile 
dealers,  locals  of  the  unions  previ- 
ously mentioned,  or  the  local  office 
of  the  State  empro>ment  service. 
The  State  emplo>ment  service  also 
may*  be  a  source  of  information 
about  apprenticeship  and  other 
programs  that  provide  training  op 
portunities  \^ 

For  general  inrormation  about 
the  work  of  automobile  painters, 
write  '  ^ 

Automoiivc  Service  Indu»trv  ^sMj^.k^tion 
230  North  Michigan  Av?^  Chicago  III 
60601 

Automotive  Service  Courrcils  of  Amenca 
Inc.  4001, Warren  Blvd  Hillside  Jil 
60162 
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BLACKSMITHS 

*  (D.O.T  356.381  and  610  381 ) 

feature  of  the  Work 

Years  ago  the  village  blacksmith 
w^  as  vital  as  the  country  doctoj 
No  onc^felsc  could  repair  a  Broken 
wagon  wheel,  shoe  a  horse,  or  forge 
a  tool  to  suit  a"  farmer's  needs. 
Power  hammers  and  rcad>  made 
horseshoes  have  made  work  easier. 


but  the  blacksmith's'  job  h^s 
remained  basically  the  same. 

To  make  or  repair  metal  parts, 
blacksmiths  first  heat  the  metal  in  a 
forge  to  soften  it.  When  the  metal 
begins  to  glow,  they  pick  i^  up  with 
tongs,  place  it  orl  tfie  anvil,  and 
shape  It  vwth  presses',  and  power 
hammers.  Broken  parts  are  rejoined 
by  J^ammering  them  together.  The 
blapksmith  uses  handtools  such  as 
hammers  and  chisels  to  finish  the 
part,  often  reheating  it  in  the  forge 
to  keep  It  soft  and  workable. 

To  -  harden  a  finished  part, 
blacksmiths  heat  it  to  a  high  tem- 
perature in  the  forge  -  and  then 
plunge  It  into  a  water  or  oil  bath.  To 
temper  the  part— make  it  less  brit- 
tle— they  heat  the  metal  to  a  lower 
temperature  for  some  time,  and 
then  allow  it  to  cool  at.  room  tem 
perature 

Industrial  occupations  which  are 
similar  to  blacksmith  include  forge 


and  hammer  operator,  wcWCT,  and 
boilennaker.  (These  occupations 
are  discussed  elsewhere  in  the 
Handbook, ) 

Blacksmiths  who  specialize  in 
shoeing  horses  are  called  farriers. 
After  removing  the  old  shoe  with 
nail  snippers  and  pincers,  farriers 
examine  the  horse's  hoof  for  bruises 
and  clean,  trim,  and  shape  the  hoof. 
When  'the  h6of  is  reafdy  they  posi- 
tion and  nail  a  shoe  on  the  hoof  and 
trim  the  nfbf  flush  i<ythi  new  shoe. 
Today  most  farriers  use  ready-made 
horseshoes,  but  they  may  have  to 
make  or  adjusf  shoes  for  a  proper 
fit. 


^Placet  of  Employment 

Of  the  nearly  9,000  blacksmiths 
employed  in  1 974,  almost  two- 
thirds  worked  in  factories,  rail- 
roads, and  mities.  The  remainder 
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worked  in  small  shops,  and  .most 
were  sclf-cmployed.  Blacksmiths 
work  in  all  parts  of  the  country— in 
rural  9ommuniiies  as  well  as  in 
large  industrial  centers. 
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Training,  Othtr  Qualifications, 
and  Advanctmtnt 

Many  beginners  enter  the  occu- 
pation by  working  as  helpers  in 
blacksmith  shops  or  large  industrial 

^  fiiins  which  employ  blacksmiths. 
Others  enter  through  formal  ap- 

^  prenticeship  programs  and  from  re- 
lated occupations  such  as  forge 
operator  or  hammer  operator.  Ap- 
prenticeship p/ogranls  usually  last  3 
or  4  years.  The  programs  jcach 
blueprint  readrag,  proper  use  of 
tools  and  equipment,  heat-treat- 
ment of  metal,  and  forging 
methods.  Most  apprentices  are 
found  in  large  industrial  firms 
rather  than  in  small  repiair  shops. 
Vocational  school  or  high  school 
courses  in  metalworking,  and 
blueprint  reading  are  helpful  to 
young  people  interested  in  becom- 
ing blacksmiths. 

Courses  in  horseshoeing  are 
available  at  several  schools.  The 
Cornell  University  School  of 
Veterinary  Medicine  in  fthaca, 
N.Y.,  offers  a  16-week  (640-hour) 
course,  and  shorter  courses  are  of- 
fered by  Pennsylvania  State  Univer- 
sity at  State  College,  the  University 
of  Maine  ^t  Orono,  and  Oklahoma 
•""H&rseshoeing  School  at  Stillwater. 
Blacksmiths  must  be  in*gobd 
physical  condition.  Pounding  metal 
and  handling  heavy  tools  and  parts 
require  cohsiderable  strength  and 

stamina. 

Opportunities  for  advancement 
are  limited,  especially  for  black- 
smiths who  work  in  small  re- 
pair shops.  However,  blacksmiths 
may  advance  to  be  supervisors  or 
inspectors  in  factories,  or  to  open 
their  own  repair  shops.  Blacksmiths 
also  ijiay  be  able  to  transfer  to  re- 
lated occupations  such  as  forge, 
hammer,  and  press  operator 


'  Employmtnt  Outlook 

Employment  of  blacksmiths  is  ex- 
pected to  decline  Ihrou^  the  mid- 
I980's  Forge  shops  are  using 
machines  to  produce  matiy  of  the 
metal  articles  that  were  formerly 
handmade  by  blacksmiths.  In  addi- 
tion, welders  are  doing  much  of  the 
metal. repair  work  once  done  by 
blacksmiths.  Nevertheless,  some 
job  openings  will  occur  as  ex- 
perienced blacksmiths  retire,  die, 
or  transfer  to  other  occupations. 

Employment  of  farriers  may  in- 
crease slightly  due  to  the  growing 
popularity  of  horses  for  recreation. 
Since  this  is»a  small  occujjation, 
however,  relatively  few  job 
openings  will  become  available. 

Earnings  and  Working 
Conditions 

In  union /^contracts  covering  a 
number  of  blacksmiths  in  steel 
plants,  railroad  shops,  and  in  the 
shipbuilding  and  petroleum  indus- 
tries, houriy  pay  ranged  from  $4  to 
57.50  in  1974. 

Blacksmith  shops  tend  to  be  hot 
and  noisy,  6ut  conditions  have  im- 
proved in  recent  years  because  of 
large  ventilating/ans  and  less  vibra- 
tion Uomy^  new  machines. 
Blacksmiths' are  subject  to  bums 
from  forges  and  heated  metals  and 
cuts  and  bruises  from  handling 
tools.  -Safety^'  glasses,  metal-tip 
shoes,  face  shields,  and  other  pro- 
tective devices  have  helped  to 
Veduce  injuries. 

Many  blacksmiths  are  members 
of  the  International  Brotherhood  of 
Boilermakers,  Irjon  Shipbuilders, 
Blacksmiths,  Forgers  and  Helpers, 
Other  unions  representing 
blacksmiths  include  the  United 
Steelworkers  of  America,*  the  In- 
dustrial Union  of  Marine  and  Ship- 
building Workers  of  America,  and 
the  International  Union  of  Jour- 
neymen^ Horseshoers. 

Sourcas  of  Additional  , 
information 

For  details  about  training  oppor- 


tunities in  this  trade,  contact  local 
blacksmith  shops  and  local  offices 
of  the  State  eiyloyment  service^ 


BLUE-COLUkR  WORKER 
SUPERVISORS 

Natura  of  tha  Work 

In  any  organization,  someone  has 
to  be  ^boss.  For  the  miilions  of 
woriJers  ^ho  assemble  television 
sets,    service    automobiles,  lay 
bricks,  unload  ships,  or  perform  any 
.  of  thousands  of  other  activities,  a 
blue-collar  worker  supervi^r  is  the 
boss.  These  suj>ervisojs  direct  the 
activities  of  other  employees  and 
frequently  are  responsible  for  see- 
ing that  millions  of  dollars  worth  of 
equipment  and  materials  are  used 
efficiently.      While  blue-collar 
worker  supervisors  are  most  com- 
monly   known    as,  foremen  or 
forewomen,  they  also  have  many 
other  titles.  In  the  textile  industry 
they^  are  referred  to  as  second 
hands;  on  ships  they  are  known  as 
boatswains;  and  in  the  construction 
industry  they  are  often  called  over- 
seers, straw  bosses,  or  gang  leaders. 

Although  their  titles  differ 
between  industries,  the  job  of  all 
blue-collar  worker  supervisor  is 
similar.  They  tell  other  employees 
what  jobs  are  to  be^tJenejaniJ. jmajl^ 
sure  the  jobs  are  done  corTWtly. 
For  example,  loading  supervisors  at 
truck  terminals  assign  workers  to 
load  trucks  and  check  that  the 
material  is  loaded  correctly.  In 
some  cases,  supervisors  also  do  the 
same  work  as  other  employees.  This 
is  especially  true  in  the  construction 
industry  where,  for  example, 
bj?icklayer  supervisors  also  lay 
brick. 

Because  they  are  responsible  for 
the  output  of  other  workers,  super- 
visors make  work  schedule?  and 
keep  production  and  employee 
records.  They  use  considerable 
judgment-  in  planning  and*  must 
allow  for  unforeseen  problems  such 
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Blue-collar  worker  supervisor  chepks  production  records. 


as  absent  w»orkers  and  machine 
breakdpvrns  Teaching  employees 
safe  work  habits  and  enforcing 
safety  rules  and'  regulations  .  are 
other  supervisory  responsibilities 
They  also  may  trai^  new  em- 
ployees. 

In  additioato  their  other  ^duties, 
blue-collar  worker  supervisors  tell 
their  subordinates  about  company 
plans  and  policies,  reward,  good 
workers  .by  making  recommenda 
tions  for  wage  increases,  awards,  or 
promotions,  and  deal  with  poor 
workers  by  issuing  warnings  or 
recommending  that  they  be  fired  or 
laid  off  without  pay  for  a  day  or 
more  In  companies  where  em- 
ployees belong  to  labor  unions,  su> 
pervisors  may   meet   with  union 


representatives  to  discuss  work 
problenris  alid  grievances  They 
must  know  the  provisions  of  labor- 
management  contracts  and  run 
their  operations  according  to  these 
agreements. 

Placed  of  Employment 

Abopt  1.460,000  blue-cjollar 
worker  supervisors  were  employed 
in  1974.  Although  they  work  for  al- 
most all  businesses  and  government 
agencies,  over  half  work  in  manu- 
facturing, supervising  the  produc- 
tiD;*  of  cats,  washing  machines,  or 
a^y  of  thousands  of  other  products. 
Most  of  the  rest  work  in  the  con- 
struction industry  and  in  wholesale 
and  retail  trade.  Because  employ* 
^1 
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ment  is  distributed  in  much  the 
same  way  as  population,  jobs  are 
located  in  all  cities  and  towns 

Training,  Othar  Qualfftcatlons, 
and  Advancemant 

When  choosing  supcryisors,  em- 
ployers generally  ltx)k  for  ex- 
perience, skill,  and  leadership 
qualities.  Employers  place  special 
emphasis  on  the  ability  to  motivate 
employees,  command  respect,  and 
get  along  with  people  Completion 
of  high  school  IS  often  the  minimum 
educational  requirement,  and  I  or  2 
years  of  college  or  technical  school 
can  be  very  helpful  to  workers  who 
want  to  becope  supervisors. 

Most  supervisors  nsc  through  the 
ranks— that  is,  they  are  promoted 
from  jobs  where  they  operated  a 
machine,  or  worked  on  an  assembly 
.  line,  or  al  a  construction  craft.  Tills 
work  experience  gives  them  the  ad-* 
vantage  of  knowing  how  jobs 
should  be  done  and  what  problems 
may  arise.^  also  provides  thent 
with  insight  into  management  poli- 
cies  and  «  employee-^^  attitudes 
towards  these  po^cies.  Supervisors 
are  sometimes  former  union 
representatives  who  are  familiar 
with  grievance  procedures  and 
union  contracts.  To  supplement  this 
~^ork  experience,  larger  companies 
usually  have  training  programs  to 
help  supervisors  make  management 
decisions.  Smaller  compani^^  often 
use  independent  training  organiza- 
tions or  written  training  matenals. 

Although  fewer  than  one-tenth  of 
all  blue-collar  worker  supervisors 
are  college  graduates,  a  growing 
number  of  employers  are  hiring 
trainees  with  a  college  or  technical 
school  background.  Thl^  practice  is 
most  prevalent  in  industries  with 
highly  technical  production 
processes,  such  as  the  chemical,  oil, 
and  electronics  industries.  Em- 
ployers generaljy  prefer 
backgrounds  in  busine^adminis- 
tration,  industrial  relations,  mathe- 
matics, engineering,  or  scienc^.  The 
trainees  undei^gja  on-the-job  train- 
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ing  until  they  are  able  to  accept  su- 
pervisory responsibilities 

Supervisors-  with  outstanding 
ability,  particularly' those  with  col- 
^  lege  education,*  may  move  up  to 
hrgher  management  positions  In 
manufacturing,  for  example,  they 
may  advance  to  jobs  such  as  depart- 
ment head  and  plant  manager. 
Some  supervisors,  particularly  in 
the  construction  industry,  use  the 
expenence  and  skills  they  gain  to  go 
into  business  for  themselves 

Employmtnt  QutlQok' 

Employment  of  blue-collar 
worker  supervisors  is  expected  to 
increase  at  about  the  same  rate, as 
the  average  for  all  occupations 
through:  the  n^id-l980's.  In  addi- 
tion ,  many  job  openings  will  arise 
experjcnc^  supervisors  retire,  die, 
or  transfer  to  other  occupations. 

Population  growth  and  rising  in- 
comes'wilj  stimulate  demand  for 
goods  such  as  tiouses,  air  condi- 
tioners, TV  sets,  and  cars.  As  a 
result,  more  blue-collar  workers 
will^  be  needed  to  produce  and  sell 
these,  items,  and  more  supervisors 
will  be  heeded  to  direct  their  activi- 
ties. Although  most  of  these  super- 
visors will  continue  to  work  in 
manufacturing,  a  large  part  of  the 
inqreaise  in  jobs  will  be  due  to  the 
expansion  of  nonmahufacturing  in- 
'dustries.  especially  in  the  trade  and 
service  sectors. 

There  is  usually  keen  competi- 
tion for  supervisory  jobs.  Con>- 
petent  workers  who  possess  leader- 
ship ability  and  have  a  few  years  of 
college  are  tjie  most  likely 'to  be 
selected. 

Earnings  and  Working 
Condftiont 

In  1974  average  earnings  of  blue- 
collar  worker  supervisors  who 
worked  full  time  were  $13,249, 
compared  with  $  10,975  for  workers 
in  all*  occupations  Supervisors 
usually  ^re  salaried  and  are  not  paid 
for     overtime      Their  salaries 


generally  are  determined  by  the 
wage  rales  of  the  highest  paid  wor- 
kers they  supervise.  Some  compa- 
nies  keep  wages  of  supervisors 
about  10  to  30  percent  higher  than 
those  of  .their  subordinates. 

Since  Supervisors  are  responsible 
for  the  work  of  other  employees, 
they  generally  w9rk  more  than  40 
hours  a  week  and  are  expected  to 
be  on  the  job  before  other  workers 
arrive  and  after  they  leave.  They 
sometimes  do  paperwork  at  home 
and  may  find  theniselvcs  worrying 
about-  job-related  problems  after 
work. 

Working  conditions  vary  from  in- 
dustry to  industry.  In  factories,  su- 
pervisors may  get  dirty  around 
machinery  and  materials  and  have 
to  put  up  with  noisy  factory  opera- 
tions. 

Some  supervisors  who  have 
limited  authority  may  feel  isolated, 
neither  a  member  of  the  work  force 
nor  an  important  part  of  manage- 
ment On  the  other  hand,  super- 
visors have  more  challenging  and 
prestigibus  jobs  than  most  blue-col- 
lar workers. 

Sourcat^of  Additional 
information 

A  bibliography  of  career  litera- 
tur.c  on  management  occupations  is 
available  from: 

Amencan  Management  Assoaation,  ^  1 35 
West  50th  §t.  New  York,  NY  10020. 


BOILERMAKING  * 
OpCUPATIONS 

^  Natura  of  tha  Work 

Boilers,  vats,  and  other  large  ves- 
sels that  hold  liquids  arfd  gases  are 
essential  to  many  industries. 
Boilers,  for  example,  supply  the 
steam  that  drives  the  huge  turbines 
ig  electric  utility  plants  and  ships. 
Tanks  and  vats  are  used  to  process 
and  store  chemicals,  oil,  and  hun- 
dreds of  other  products.  Layout 


:UPATIONAL  OUTLOOK  HANDBOOK 

workers  and  fitters  help  make  the 
parts  for  these  vessels,  and  boiler- 
makers  assemble  them.  ^ 

Layout  workers  (D.O.T.  809.381 
and  .781)  follow  blueprints  m 
marking  off  lines  on  metal  plates 
,and  tubes.  These  lines  serve  as 
guides  toother  workers  m  the  shop 
who  cut  and  shape  the  metal. 
Layout  workers  use  compasses, 
scales,  gauges,  and  other  devices  to 
make  measurements.  Their  mea- 
surenients  must  be  precise  because 
errors  may  be  difficult  or  irtipossi- 
ble  to  correct  once  the  metal  .is  cut. 

Before  the  boiler  parts  are  assem- 
b\ed.  filters  (D.O.T.  8l9.78l)-see 
that  they  fit  together  properly. 
These  workers  bolt  or  tackweld  the 
parts  into  place  temporarily  and 
alter  those  that  do  not  line  up  ac- 
cording to  blueprints.  To  make  al- 
terations, they  use  drills,  grinders,  • 
welding  machines,  cCitting  torches, 
and  other  tools. 

Boilermakers  (D.O.T.  805.281) 
s^ssemble  and  erect  large  boilers  in 
shops  and  ^  at  the  construction  sites 
where  these  vessels  will  be  used. 
They  lift  heavy  metal  parts  into 
place  with  rigging  equipment  such' 
as  hoists  and  jacks,  and  weld  or 
rivet  the  parts  together.  After  a"" 
boiler  is  completed,  they  test  it  for 
leaks  and  other  defects. 

Boilermakers  also  do  repair  jobs. 
After  finding  the  cause  of  the  trou- 
ble, they  may  dismantle  Ihe  boiler, 
patch  weak  spots  with  metal  stock, 
replace  defective  sections  with  new 
parts,  or  strengthen  joints.  Installa- 
tion and  repair  wofk  often  must 
meet  Stale  and  local  safely  stand- 
ards. 

Placet  4^  Employment 

Al>out  45,000  *  boilermakers, 
layout  workers,  and  fitters  were  em- 
ployed in  1974.  bf^ these,  sever^ 
thousand  boilermakers  worked  in 
the  construction  industry,  mainly  to 
assemble  and  erect  boilers  and 
other  pressure  vessels.  Boiler- 
makers also  were  employed  in  the 
maintenance  and   repair  ^'depart- 
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ments  of  iron  and  steel  plants, 
petroIeiMn  refineries,  railroads, 
shipyards,  and  electric  pov^erplants 
Large  numbers  v^orked  in  Federal 
Government  installations,  prin> 
cipally  in  Nav>  ship>ards  ^nl 
Federal  powerplants.  Layout  work^ 
ers  and  fitters  worked  mainly  in 
plants  that  make  fire-tube  anc 
water-tube  boilers,  heat  excham 
gers,  heavy  tanks,  and  similar^ 
products. 

Boilermaking  workers  are  em« 
ployed  throughout  the  country,  but 
employment  is  concentrated  m 
highly  mdustrialized  areas,  such  as. 
New  York,  Philadelphia,  Chicago, 
Pittsburgh,  Houston,  San  Fran- 
cisco^and  Los  Angeles, 

Trafning,  Othtr  Qualifications, 
and  Advanctmtnt 

Many  people  have  become 
boilermakers  by  working  for  several 
years  as  helpers  to  experienced 
boilermakers,  but  most  training 
authonties  agree  that  a  formal  aj 
prenttceship  is  the  best  way  to  learn 
this  tracle.  Apprenticeship  pro- 
grams usually  consist  of  4  years  of 
on-the-job  training,  supplemented 
by  about  150  hours  of  classroom  in-  ^ 
^fHiction  each  yea^  in  subjects  such 
blueprifit  reading,  shop  mathe- 
^tics,  and  welding. 

layout  workers  and  fitters 
as  helpers  and  feam  the, 
craft  by  working  with  experienced 
employees.  It  generally  takes  at 
least  2  years  to  qualify  as  an  ex- 
perienced layout  worker  or  fitter 

When  hiring  apprentices  or  help- 
ers, employers  prefer  high  school 
or  vocational  school  graduat^. 
Courses  in  shop,  mathematics, 
blueprint  reading,  welding,  and 
metalworking  provide  a  useful 
background  for  all  boilermaking 
jobs.  Most  firms  require  applicants 
to  pass  a  physical  examination 
because  good  health  and  the 
capacity  to  do  heavy^  work  are 
necessary  in  these  Jobs  Mechanical 
aptitude  and  manual  dexterity  also 
are  importa^<(ualifications 


Layout  workers  and  fitters  may 
become  boilermakers  or  advance  to 
shop  superv^rs,  Boilermakers  may 
become  supervisors  for  boiler  in- 
stallation contractors,  a  few  may  go 
into  business  for  themselves. 

Employmtnt  Outtook 

Employment  in  boilermaking  oc- 
cupations is  expected  to  increiise 
faster  than  the  average  for  ail  occu- 
'^"pations  through  the  mid-1 980*s  In 
addition  to  the  job  openings  result- 
ing from  employment  growth,  many 
ppenings  will  arise  each  year  as  ex- 
perienced workers  retire,  die,  or 
\  transfer  t<J  other  fields  of  work^ 
The  construction  of  ijiany  new 
electric  powerplants,  especially 
luclear  plants,  will  create  a  need 
>r  additional  boilers  and  will  cause, 
Employment  of  boilermakers, 
liyout  workers,  ^and  fitters  to  in- 
crease. ^ 
|Th^expahsion  of  otherlntfustries 
fch  use- boiler  products,' suth  ^ 
chemical,  petroleum,  steef-,  an^ 
^building  industries,  will  further 
grease  the  demand  for  these  . 
rkers.  ,  ' 

lany  of  the  industries  whicl^ 

purchase  boilers  are  sensitive  to 

econonric   conditions.  Therefore. 

1  ' 
during  economic  downtufns  some 

boilermakers,  fitters,^  and  layout 

workers  may  be  laid  off. 

^arnl^igs  and  Working ' 
Conditions 

According  to  a  national  survey  of 
workers  in  the  construction  indus- 
try^  union  wage  rates  for  boiler- 
makers averaged  $8.60  an  hour  in 
1974.  compared  with  $8.16  for  all 
building  trades. 

Comparable  wage  data  were  not 
available  for  boilermakers  em- 
ployed in  industrial  plants.  How-  • 
ever,,  wage  rates  were  available 
from  union  contracts  that  cover 
many  boilermakers,  layout  workers, 
and  fitters  employed,!/)  fabricated 
plate  work  and  the  petroleum  and 
shipbuilding  industrMs  in  1 974, 
Most  of  these  contracts  called  for 


hourly  rates  ranging  from  about 
S4.50  to  SIO,  Generally,  layout 
workers  earned  more  than*  boiler- 
makers, £md  boilermakers  earned 
more  than  fitters,  , 

When  assembling  boilers  or  mak- 
ing  repairs,  bojl^hnakers^  often 
work  in  cramped  quarters  t)r  at 
great  heights.  Some  work  also  must 
be' done  in  damp,  poorly  ventilated 
places.  Boilermaking  '  is  more 
hazardous  than  many  other  metal- 
working  occupations.  Employers 
and  unions  attempt  to  ehmhiate  in- 
juries by  promoting  safety  training 
and  the  use  of  protective  equip- 
ment, such  as  safety  glasses  and 
metal  helmets. 

Most  boilermaking  workers  be- 
long to  labor  unions.  The  principal 
union  is  the  International  Brother- 
hood of  Boilermakers,  Iron  Ship- 
builders. Blacksrniths,  Forgers  and 
Helpers.  Some  workers  are  mem- 
bers of  the  Industrial  Union  of 
Marine  and  Shipbuilding  Workers 
of  America,  the  Oil,  Chemical  and 
Atomic  '  Workers  .  International 
UniorL  and  the  Urn ted*Steehvo rkers 
of  America.  ^ 

Sourcts  of  Additional 
Information 

For  further  information  regard- 
ing boilermaking  apprenticeships  or 
other  training  opportunities,  con- 
tact « local  offices  of  the  unions 
previously  mentioned,  local  con- 
struction companies  and  boiler 
manufacturers,  or  the  local  office  of 
the  State  employment  service. 


BOILER  TENDERS 

(D.O.T.  951.885)  <r 

Nature  of  the  Work 

Boiler  tenders  operate  and  main- 
tain the  steam  boilers  that  power  in- 
dustrial machinery  and  heat  facto- 
ries, Qfflces,  and  other  buildings.* 
Qualified  tenxiers  may  be  responsi- 
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Boiler  tenders  check  meters  and  gages  to  determine'  If  boilers  are  functlbning 

properly. 


ble«for  inspecting  boiler  equipment, 
lighting  boilers,  and  maintaining 
stSam  pressure  . 

In  most  plants.  boiJer  tenders 
operate  mechanical  devices  that 
control  the  flow  of  air.  gas.  oil,  or 


Places  of  Employment 

About,  one-half  of.  the  -90.000 
boiler  tenders  employed  in  1774 
worked  m  factories  Plants  that 
manufacture  lumber,  iron  and  steel. 


coal  into  fireboxes  They  read  rn^^P^P^''*  chemicals,  and  stone,  clay, 
ters  and  other  instruments  to  dete^^  ^nd  glass  products  are  among  the 


mine  if  boilers  ^e  functioning  safe- 
ly They  sometimes  make  minor 
repairs,  and  test  and  treat  boiler 
water  with  chemicals  They  also 
may  operate  waste  heat  boilers 
which  burn  trash  and  other  solid 
waste 

Boiler  tenders  often  are  super- 
vised by  stationary  engineers  who 
operate  and  maintain  a  variety  of 
equipment,  including  boilers,  diesel 
and  steam  engines,  and  refrigera- 
tion and  air-conditioning  systems 
(Additional  information  on  sta- 
tionary engineers  appears  else 
where  in  the  Handbook  ) 


leading  employees  of  boiler  tenders 
Public  utilities  also  employ  many  of 
th(/se  workers  Many  others  were 
employed  by  hospitals,  schools,  and 
Federal.  State,  and  local  govern- 
ments 

Although  boiler  tenders  are  em- 
ployed in  all  part^  of  the  country, 
mo^t  work  in  th^  more  heavily 
populated  areas  vwhere  large  manu- 
facturing plants  are  located    ^  * 

Training,  Other  Qualifications, 
and  Advancement 

Some  large  cities  and  a  fevv  States 
require    boiler    tenders    to  he 


licensed  An  applicant  can  obtaip 
the  knowledge  and  experience  to  • 
pass  the  license  examination  by  fir^t 
w6rkmg  as  a  helper  in  a  boiler 
room.  Applicants  for  helper  jobs 
should  be  m^good  physical  co/idi- 
tion  and  have  mechanical  aptitude 
and  manual  dexterity.  High  school 
courses  fn  mathematics,  motor 
mechanics,  chemistry,  and  biue- 
prinl  reading  arc  also  helpful  to 
persons  interested  m  becoming" 
boiler  tenders. 

There  are  two  types  oC^jtJTtec 
lenders*  licenses  -for  lo^and  high 
pressure  boilers  Low  pressure  ten- 
ders operate  boilers  generally  used* 
for  heating  buildings  High  pressure 
tenders  .operate  the  more  powerful 
boilers  and  auxiliary  boiler  equip- 
ment used  to^power  machinery  in  • 
factories  as  well  as  heat  large 
buildings  Both  high  and  low  pres- 
sure tenders,  however,  may  operate 
equipment  of  any  pressure  if  a  sta- 
tionary engineer  is  on  duty. 

Due  to  Regional  differences  in 
licensing  requirements,  a  boiler 
tender  who  moves  from  one  State^ 
or  city  to  another  may  have  to  pass 
an  examination  for  a  new  license. 
However,  the  NationaMn^titutc  for 
Uniform  Licensing  of  Power  En- 
gineers is  currently  assisting  many  ' 
State  licensing  agencies  in  adojrting 
uniform  licensing  requirements  that 
would  eliminate  this  problem-  by 
establishing  reciprocity  of  licenses. 

Boiler  tenders  may  advance  to 
stationary  engineers  To  help  them 
advance,  they  sometimes  supple* 
ment  their  on-the-job  training  by 
taking  courses  in  chemistry, 
physics,  blueprint  reading,  electrici- 
ty^, and  air-conditioning  and 
refrigeration.  Boiler  tenders  also 
may  become  maintejiance 
mechanics. 

Employment  Outlook 

Employment  of  boiler  tenders  is 
expected  to  decline  through -the 
mid-l980*s  as  more  and  more  new 
boilers  are  equipped  with  automatic 
co'ntrols.     Nevertheless,    a  few 
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thousand  openings  wili  result  each 
year  from  the  need  to  replace  e:^- 
pcrienccd  tenders  'who  retire,  die, 
or  transfer  to  other  occupations. 

Earnir>gs  and  V^orking 
Condftiont 

Boiler,  lenders  had  average 
^  hourly  earnings  of  S4.63»  according 
to  a  sufvey  of  metropolitan  areas  in 
1973-74  This  was  ^e  average  for 
all  •  nonsupervisory  workers  in 
private  industry,  except  farming. 
The  average  for  tenders  in  in- 
dividual areas  ranged  from  S3  in 
Greenville.  SC.  to  S6  3I  in 
Detroit,  Mich. 

Modem  boiler  rooms  usually  afe 
clean  and  well  lighted  However, 
boiler  tenders  occasionally  may 
have  to  work  m  awkward  positions 
and  be  exposed  to  noise,  *neat, 
grease,  fumes,  and  smoke.  They 
also  are  subject  to  barns,  falls,  and. 
injury  from  moving  machine^ry  De- 
fective boilers  and  auxiliary  equip- 
ment may  be  dangerous  to  tenders 
and  other  persons.  Modem  equip- 
ment and  ^fety  procedures,  how- 
ever, h^ve  reduced  accidents. 

The  principal  unions  organizing 
boiler  tenders  are  the  International 
Brotherhood  of  Firemen*  and  Oilers 
and  the  Intemational   Union  of  * 
Operating  Engineers. 
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For  information  concerning 
reciprocity  of  boiler  tenders*  licen- 
ses among  various  cities  and  States, 
contact- 
National  Institute  for  Uniform  ^Licensing  of 
Power  Engijieersr*176  West  Adam  St. 
Suite  191 1. Chicago. Ill  60603 


Sources  of  Additional 
inforniation 

•Information  about  training  or 
work  opportunities  in  this  trade  is 
available  from  local  offices  of  State 
employment  services,  locals  of  the 
Intemational  Brotherhood  of  Fire- 
men an<i  Oilers^  and  from  State 
and  local  licensing  agencies. 

Specific  questions  about  the  na- 
\\x\t  of  the  occupation*^  train^g, 
and  em[)lQyment  opportunities  may 
be  referred  to. 

International  Brotherhood  of  Firemen 'and 
Oilers.  200  Maryland  Ave  NE.. 
Washington.  DC  20002 

Inicnnaiional  Union  of  Operating  Engineers. 
1125  17th  St  .  Washington,  DC 
20036 


ELECTROPLATERS 

(D.O.T.  500.380  and  .781  through 
.886) 

Nature  of  the  Work 

Ekctroplaters  use  plating  solu- 
tions anJ  electric^  current 
(electrolysis)  to  coat  metal  and 
plastic  articles  with  chron\ium, 
nickel,  silver,  or  other  metal  to  give 
the  articles  a  protective  surface  br 
an  attractive  appearance  Products 
that  are  electroplated  include  items 
as  widely  different  as  automobile 
bumpers,  sik»e|^are,^  costume 
jewelry,  electromt  components, 
and  jet  engine  parts.  Electroplaters 
also  make  items  such  as  spray  paint 
masks,  turbipe  blades,  and  pen  caps 
through  a  process  known  as  elec- 
troforming. 

Skill  requirements  and  work  per- 
formed Vary'  by  type  of  shop.  All- 
round  platers  in  small  shops  analyze 
solutions,  do  a  great  variety  of  plat- 


ing«  calculate  the  time  and  current 
needed  for  various  types  of  plating, 
and  perform  other  technical  duties. 
They  also  may  order  chemicals  and 
other  supplies  for  their  work. 
Platers  in  larger  shops  usually 
carry  out.meJfe  spcciaHzed  assign- 
ments- that  require  less  extensive 
knowledge.  ' 

In  preparing  arv  article  for  elec- 
troplating, platers  may  first  coyer , 
parts  of  it  witK  lacquer,  rubber,  or 
tape  to  keep  these  parts  from  being 
exposed  to  the  plating  solution. 
They  then  either' scour  the  article  or 
dip  it  into  a  cleaning  bat^to  remove 
dirt  and  grease  before  putting  it  in 
the  solution.  They  msiy  remove  the 
article  from  the  solution  from  time 
to  time  to  make  sure  that  work  is 
progressing  satisfactorily. 

Electroplaters  must  visually  in-  . 
spect  th^ir  work  for  defects  such  4S 
minute  pits  and  rodules.  To*deter- 
mine  thd  quality  of  the  work,  they 
use  micrometers,  calipers,  and  elec- 
'  tronic  devices. 

Places  of  Employment 

In  1974  about  34,000  people 
worked  electroplaters.  About 
half  of  them  worked  in  shops  that 
specialized  in  metal  plating  and 
polishing  for"  manufacturing  firms 
an^l  for  other  customers.  The 
remaining  platers  worked  in  plants 
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thai  manufactured  plumbing  fix 
tures,  cookmg  utensils,  household 
appliances,  electronic  components, 
motor  vehicle^,  and  other  meul 
products  Alsbt^vcUS  governm/snt 
employs  platers  in  ^  number  of  mili 
^  tary  and  civilian  installations  for- 
mamtenance  purposes 

Electroplaters  work  In  aJmost 
evefry  pan  of  the  country,  although 
most  work  in  the  Northe^ist  and 

•  Midwest  near'  the  centers  of  the 
met^working  industry.  Large  num- 
bers of  electroplaters  v^ork  »n  Los 
Angeles,  San  Francisco,  Chicago. 
New  J^rk,    Detroit,  Cleveland, 

-    ProvidiSjbe.  and  Newark  V  J 

Tralnlng<dOther  Qualfficatlons, 
and  ^Advancement 

MosV  electroplaters  learn  the 
trade^  on  the  job  b>  heJpio'g  ex- 
penenced  platers  It  usuall>  takes  at 
Jeast  3  years  to  become  an  all-round 

*  plater  Platers  in  large  shops  ifiuaWy 
are  not  required  to  have  art  all- 
round  *  kno>vledge  of  plating,  and 
can  learn  their  jobs  in  much  less 
time.  / 

A  ^  smaJl  ^percentage    of  elec- 
'    troplaters  receive  all-round  training 
^hy  working  3  or  4^  years  as  an  ^p- 
pr^ntice  Apprenticeship  programs 
combine  oh-the-'Job^raming  an^  re- 
Jated  tlasVoom  instrtiction  in  the  ' 
.  properties  of  metals,  chemistry,  and 
electrictxy  as  applied  to  pfating*  Ap- 
prentwes'do  progressively  more  d if-  - 
ficult    work   as   their   skilf  and' 
knowledge  mcrease.  By  the  third  or 
fourth  year,  they  deteniVine  clean- 
ing m^ethods.  do  platmg^ithout  su- 
^  pervjsion',  make  solutions,*examine 
ptetlng  resulU,  aqd  direct  helpers 
•  Qualified  platers  m^y  become  •su- 
pervisors.    Some  electroplaters 
.  become  sales  representatives  for 
metal    products    wholesalers  or 
manufacturers^  *' 

■  AJcw.people  take  a  I  -  or»2-year 
elec/rdplating  cours^  in  a  junior 
college,  technical  institute,  or  voca- 
tional high  school.  In  addition, 
many  branches  of  tK^  American 
Electroplaters  Society  give  basic 


courses"  in  electroplating 
persons  who  wish  to  become  elec- 
uoplaters  wilj  find  high  school  or 
vocation^  school  courses  in 
chemistry ,  electnchy,  physics, 
mathematics,  and  bluepnnt  reading 
helpful 

•   •Employment  Outlook 
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and  Helpers  International  Union. 
Other  platers  have  been  organized 
by  the  International  Union,  United 
Automobile,  Aerospace  and 
Agncultural  Implement  Workers  of 
America,  and  the  Ifitemational 
Association  of  Machinists  and 
Aerospace  Workers.  • 


Employment  of  electroplaters  is 
expected  to  grow  about  as  fast  as 
the  average  for  all  occupations 
through  the  mid-1980s.  In  addi- 
tion, man>  openings  will^result  from 
the  heed /to  replace  experienced 
workers  Who  retire,  dje,  or  transfer 
to  other  occupations, 
'  Expansion  ofvmetalworking  in- 
dustries and%the  tiectroplating  of  a 
broadening  group  of  metals  and 
plastics  are  expected  to  increase  the 
need  for  electroplaters  However, 
employment  ^growth  ^will  be* 
somewhat  restricted  by  mechaniza- 
tion and  the  use  of  more  efficient 
plating  method^ 


Sources  ot  Additl<^«l 
InfomtaUon^ 


For  additional  information  about 
job  opportunities  and  jtr^ining. 
write  to: 

Amencan  Electropiaicrs  Society.  Inc  .  56 
Mclmorc  Gardens.  East  Orange.  NJ 
07017 

National  Avu>ciation  of  Meul  Fmishers,  248 
Lorraine  Ave'.  t>per  Montclair.  NJ 
07043 


Earnings  and  Working 
Conditions 

'  Hourly  wage  rates  for  elec- 
troplaters ranged  from  $2  50  to 
$5  25  in  1974,  according  to  the 
Jimited  information  availably  Dur- 
ing apprenticeship  or  on-the-job 
training,  a  worker's, wage  rate  starts 
at  about  60  to  70  perc?ent  of  an  ex- 
perienced worker's  rate  aa4 
progresses  to  the  full  rate  by  the 
end  of  the  training  period. 

Plating  worko  involves  some 
hazards  because  acid,  afkaline,  atid 
poisonous*  solutions  are  used.  Hu- 
midity and  odor  also  are  problem*s 
in  electroplating*  plants.  However, 
Tnost  plants  have  ventilation 
systems  and  other  safety  devices 
that  have  reduoed  occupational 
hazards.  Prptective  clothing  and 
boots  provide  additional  proXcc- 
tion.  Generally,  mechyical  devices 
are  used  for  lifting,  bulat  times' the 
worker  must  lift  and  carry  objects 
weighing  up  to  lOOpouqds. 

Some  pla'ters  are  members  of  the 


FORGE  SHOP 
OCCUPATIONS 

Forging  is  one  of  the^oldest 
methods  of  working  and  shaping 
metals, ^The  simplest  way  is  the 
hand  forging  done  by  a  blacksmith. 
Modern    forge    shops  substitute 
%heavy  power  equipment  and  dies 
(tools  that  shape  metal)  for  the 
blacksmith's  hammer  and  anvil. 
Five  employees  operating  a  large 
forging  machine  can  turn  but  mo^ 
forgings    in    I    hour    than  five 
blacksmiths  can  make  in  a  year. 
•    Forged   metal   is  exceptionally 
strong    and    is    usid    for  many, 
products  that  must  withstand  heavy 
wear.  Examples  include  automobile 
crankshafts,  gears,  wrenches,  and 
many  aerospace  equipment  parts 
Most  forgings  are  steel;  but  alu- 
minum, copper,  brass,  bronze,  and 
olhep«-  metals    are    forged  also. 
Forgings    vary    in    weight  (roty^ 
ounc^^to  many  tons. 

"  / 

N|i1ur«  of  the  Work 

Before  metal  can  be  shaped, 
must  be  heated  in  in wnsely  hot  fur- 
naces   (forges).    Then  wo/kers 
manipulate    the    glowing  metal 


ERIC 


69 


OTHER  INDUSTRIAL  PRODUCTION 

between  two  metal  dies  that  are  at- 
tached to  pover  pre'^sc^  or  ham- 
mers With  tremendous  force,  the 
hammers  or  presses  pound  or 
squeeze  the  metal  into  the  desired 
shape  To  finish  the  forging,  other 
workers  remote  rough  edges  an0 
excess  metal  and  perform  otHdr 
Hnjsbiag  -operations  such  as  hept 
treating  and  polishing 

Two  .kinds  of  dies  ere  used  The 
open  die.  v^hich  is  flat  and  similar  to 
the  bidcksnyth  s  hammer,  is  used 
when  onW  s  Iimrted  quantitv  of 
forgmgs  or  large -size  forgings  are 
needed  The  impression,  or  closed 
die.  which  has  a  cavit)  shaped  to 
the  form  of  the  metal  part,  is  used 
to  produce  large  quantities  ^  o? 
identical  forgings 

Basic  forge-shop  equipment  con- 
sists of  .various  t>pes  of  pow*cr  ham- 
mers.  power  presses,  dies,  and  fur- 
naces Forge  shop  workers  also  use 
"handtouls.  such  as  hammers  and 
tongs,  and  measuring  devices,  such 
as  rufes.  scales,  and  calipers 

Descriptions  of  some  rrfajor 
forge  shop  production  occupations 
follow. 

Hammersmiths  (DOT  612  381) 
direct  the  operation  of  open  die 
power  hammers  The>  interpret 
blueprints,  drawings,  and  sketches 
so  that  'the  part  being  forged  will 
meet  specifications  They  decide 
the  amount  of  hammer  force  and  if 
and  when  the  metal  needs  addi- 
tional heating  Hammersmiths 
determine  hovr  to*vwork  the  metal 
under  the  hammer  and  which  tools 
are  needed  to  produce  3e^ired  an- 
gles and  curves 

Hammersmiths  head  crewrs  of 
four  or  more  workers  A  hammer 
driver  or  hammer  runner  regulates 
the  force  of  the  forging  blow.  A 
crane  operator  transfers  the  metal 
from  the  furnace  to  the  hammer 
and  manipulates  it  under  the 
hammer  A  healer'conirols  the  fur- 
nace that  bnngs  the  metal  tu  cor- 
rect temperatures  Qne  or  moje 
helpers  assist  the  crew  as  needed 

The  duties  of  hammer  operators 
(DOT  610  782).  who  operate  im- 


S6  RELATED  OCCUPATION: 


Hammtr  operator  thsptt  m«t«l  parts 
wtth  largtpower^ammtr. 

pression  die  power  hammers,  are 
similar  to  those  of-hammersmiths  at 
open  die  power  hammers. 
Generally,  the  bigger  the  hammer 
and  the  larger  or  more  intricate  the 
shape  to  be  formed,  the  greater  the 
skii^  required  o/  the  operator  Mith 
the  assistance  of  helpers  and 
heaters,  hammer  operators  set  and 
align  dies  in  the  hammers.  They 
control  the  force  of  the  forging 
blow,  manipulate  the  metal  under 
the  hammer,  and  determine  if  and 
when  the  metal  needs  additional 
heating. 

Press  operators  (D.O.T  611.782 
and  .885 )  control  huge  presses 
equipped  with  either  impression  or 
open  dies  that  press  and  squeeze 
hot  metal  rather  than  hammer  or 
pound  It.  They  regulate  machine 
pressure  and. move  the  hot  metal 
between  the.  dies.  They  also  may 
control  the  metal  healing  of)era 
tions.  Some  operators  set  up  the 
dies  irt.the  pceises  Their  sktlls  are 
very  similar  to  tho^e  of  hammer- 
smiths or  hammer  operators. 

With  the  help  of  heaters  and 
several  helpers,  upsetters  (D.OT 


611  782)  operate  machmcs  that 
shape  hot  yietaJ  by  applying 
horizontal  pressure  The  heads  of 
nails  and  bolts,  for  example,  -are 
made  by  upset  forging 

f/eaters  (DOT  619  782)  con- 
trol furnace  tem peratuA^?^ "  facy 
detepmine  ^vhen  the  cortect  tem- 
perature, has  bc^n  reacheV  by  ob- 
serving the  rtietalV  color  and  the 
•furnace's  temperature  gauge^  Using 
tongs  or  mechanical  equipment, 
they  transfer  the  hot  metal  from  the^ 
furnace  to  hammers  or  presses 
Some  heaters  clean  furnaces 

Inspectors  (DOT  612  281)  ex- 
amine  forged  pieces  for  accuracy^ 
size,  and  quality  .They  use' gauges, 
micrometers,  and  calipers  lo  mea- 
sure forgings  Machines  that  test 
strength  a^d  hardness  and  elec- 
tronic testing  devices  also  may^be 
used 

Die,  Sinkers  (DOT.  601  280) 
make  the  impression  dies  for  the 
forging  hammers  and  presses. 
Working  from  a  blueprint,  drawing, 
or  template,  these  skilled  workers 
makc3j>  outline  of  the  object  to  be 
fo^jgSd  on  ttvo  'matching  steel 
lilocks.  They  (c^m  <he'  object's 
kia^^-Aft-tttc  blocKs  by  usfng  milling 
machines  and  otner  machine  tools 
such  as  EDM  (electrical  discharge 
machinery)  and  ECM  (elifctrical 
chemical  rtfSchinery).  Using 
scrapers,  grinders,  and  other  hand- 
tools,  die  sinkers  smooth  aqd  fmish 
the  die  cavity  Finally,  a  sample  is 
prepared  from  the  flnisbe^cavity 
and  is  checked  agamst  specifica- 
tions. 

Many  forge-shop  workers  clean 
and  finish  forgings.  For  example. 
trimmers  {D.O.T  61 7.885)  remove 
excess  meul  with^presses  equipped 
vCiih  trimming  dies.  Grinders 
^O.T.  705.884)  remove  rough 
tQgcs  yvith  power  abrasive  wheels. 
Sandblasten  or  shotblasters  (DOT 
503  887)  operate  sandblasting  or 
shotblasting  equipment  that  cleans 
and  smoothes  forgings.  Picklers 
(D  OJPr 503.885)  dip  forgings  in  an 
acid  solution  to  remove  surface 
scale  and  reveal  any  surface  de- 


504  782)  heat  andx^tfTTbrpngj;  to 
Temper  the  metaT 

Places  of  Emtloymtnt 
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In,  1974,  about  65,OOOp«j(l 
workers  wcifi^^^rrf^oyed 
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for^e  sjiops.  About  three^fourths  of 
these  worked  in  shops  that  make 
and  sell  forgmgs.  The  jcmainder 
worked  m  plants  that  use  forgings  in 
their  final  products,  such  as  plants 
operated  by  manufacturers  of  au* 
tomobiles,  farm  equipment,  and 
handtool;^ 

Although  forge-shop  workers  are 
found  m  all  areas,  they  are  concen- 
trated near  sieel-producmg  centers 
that  provide  the  steel  for  forgings, 
and  near  metalworking  plants  that 
are  the  major  users  of  forged 
products.  Large  numbers  of  forge- 
shop  workers  are  employed  m  and 
around .  the  cities  of  '  Detroit, 
Chicago.  CLcvelapd,  Los  Angeles. 
andPittsburgh. 


.  Training,  Othar  Quaimcatlonsl 
and  Advancemant 

*  * 

Most  forge-shop  workers  learn 
their  skills  on  the  job.  They 
generally  join  hammer  or  press 
crews  as  helpers  or  heaters.  As  the> 
become  experienced,  thc>  progress 
to  other  jobs  Advancement  to 
1,  hammersmith,  for  example,  re- 
quires several  years  of  on-the-job' 
^^aining  and  experience. 

Some  forge  shops  offer  ap- 
prentice training  programs  for 
skilled  jobs  such  as  diesinker.  heat 
treater*  hammer  operator,  hammer- 
smith, arjd  press  operator.  Ap- 
prenticeships usually  last  4  ^ears. 
Th^se  programs  provide  classroom 
^  training  and  practical  experience  in 
metal  properties,  povv^er  hammer 
and  furnace  operation,  hand  tool 
use  and  blueprint  reading 

Training  requirements  for  inspec 
tors  vary  Only  a  few  weeks  of  rOn- 
the-job  training  are  necessary  for 
those  who  make  examinations 
visually  or  with '  simple  gauges. 
Others  who  inspect  forgings  made 


to  exact  specifications  may  need 
some  backgVound  in  blueprint  read- 
ing and  mathematics,  sCad  imay  be 
given  several  montiis  of  training. 

Employers  usually  require  no 
more  than  a  grammar  school  educa/ 
lion  for  helpers  and  haters,  but 
high  school  graduates  are  pre- 
ferred. Young  people  interested 
in  more  skilled  forge-shop  jobs 
should  complete  high  schoo*l  and 
take  mathematics  (especially  ge- 
ometry), drafting,  and  shopwork. 

Although  cranes  are  'used  to 
move  very  large  objects,  forge-shop 
workers  must  be  strong  enough  to 
lift  and  move  heavy  forgings  and 
dies.  They  need  stamina  and  en- 
durance to  work  in  the  heat  and 
noise  of  a  forge  shop. 


Earnings  and  Working 
Conditions 


Employmant  Outlook 

Employment  of  forge-shop 
production  workers  is  expected  to 
increase  more  slowly  lban  the 
average  for  all  occupatr&ns  through 
the  mid-l980*s.  Some  new  jobs  will 
become  available  because  of 
growth,  but  mo$t  openings  will  anse 
from  the  need  to  replace  ex- 
penenced  workers  who  retire,  die, 
.  or  transfer  to  other  fields  of  work. 

Employment  will  grow  because 
,  of  expansion  m  industries  that  yse 
•  forgmgs,  particularly  automobile 
and  energy.-related  industnes.  The 
rapid  expansion  of  nuclear  power- 
plant  construction  will  cause  a  great 
demand  for  forged  piping  and 
fittings.  Likewise,  many  forged 
drilling  bits  and  other  forged 
products  will  be  needed  for  oil 
drilling  and  coal  mining  operations. 
However,  employment/  will  not 
keep  pace  -jvith  forge  shop  produc 
tion,  because  improved  forging 
techniques  and  equipment  will 
result  ui  greater  output  per  worker. 

Employment  in  some  forge  shops 
IS  sensitive  to  changes  in  economic 
conditions.  In  shops  that  make  au- 
tomobile parts,  for  example,  em- 
ployment fluctuates  with  changes  in 
the  demand  for  new  cars.  thus,  jobs 
in  these  shops  may  be  plentiful  in 
some  years,  scarce  in  othars. 


Average  hourly  earnings  c5f  (*rgr- 
shbp  production  workers  are  higher 
than  the  average  for  all  manufactur- 
ing production  workers.  In  1974, 
production  workers  in  iron-  and 
steel-forging  plants  averaged  $5.8 1 
an  hour,  compared  with  $4.40  an 
hour  for  production  workers  in  all 
manufacturing  industries.  \ 

Many  forge  shops  have  h^ai^ 
deflectors  and  ventilating  ians  to 
reduce  heat  and  smoke.  Improve- 
ments in  machinery  Ind  shopprac;- 
tices  have  reduced  some  nqise  and 
vibration  Forge-shop  occu|)ations  * 
are  more  hazardous  than  tnost 
manufacturing  occupations.  Tm^s. 
labor  and  management  cooperate 
to  encourage  good  work  practices 
through  safety  training  and  the 
required  use'  of  protective  equip* 
njent  such  as  face  shields,  ear  plugs, 
safety  glasses,  metal-toe  shoes,  hel- 
mets, and  machine  safety  guards. 

Most   forge-shop  ^workers  are 
union  members  Many  are  members 
of  the  International  Brotherhood  of 
Boilermakers,'  Iron  Shipbuilders, 
Blacjcsmiths,  Forgers  and  F^elpers. 
Others  are.'members  of  the  United 
Steelworkers  of  America,  the  Inter- 
national Union,  United  Automo- 
bile, Aerospace  arid  Agricultural' ' 
Implement  Workers  of  America, 
the   International   Association  of 
Machinists  and  Aerospace  Work- 
"ets;   and   the   International  Die 
Sinkers  Conference  (Ind.). 

"  Sourcts  of  Additional 
Information 

For  information  on  employment 
opportunities  in  forging,  contact 
local  offices  of  the  State  employ- 
ment service,  personnel  depart- 
ments of  forge  shops,  locals  of  the  o 
labor  organi^ions  listed  above,  or. 

The  Forcing  Industry  Association.  55  Public 
Square.  Cleveland.  Ohio  44 1 1 3 

The  Open  Die  Forjing  institute.  120  B 
OgdenAve.Hinsdalc.nl  60521 
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FURNITURE 
UPHOLSTERERS 

(D.O.T  780.381} 

Nature  of  the  Work 

Furniture  upholsterers  recondi- 
tion sofas,  chairs,  and  other  uphol- 
stered furniture.  These  craft  work- 
ers repair  or  replace  fabncs. 
^rings,  webbing,  frames,  and  other' 
parts  that  are  worn  or  damaged 
(Workers  employed  in  the  manit- 
facture  of  upholstered  furniture  are 
"not  included  in  this  statement  )  . 
To  work  at  a  convenient  level, 
upholsterers  usually  place  the  furni- 
ture on  which  they  are  working  on 
padded  w,ooden  horses  L'STng  tack 
pullers  or  chisels  and  maJlets,  they 
pull  out  the  tacks  holding  the  old 
fabric  They  may  then  remove  the 
padding  and  burlap  to  uncover  the 
springs  Brpken  or  bent  spnngs  are 
removed  If  the  webbing  that  holds 
the  spring  in  place  is  worn,  the 
workers  remove  all  the  springs  and 
the  webbing.  Upholsterers  then 
repair  the  frame,  as  well,  by  reglu- 
ing  loose  sections  and  rerinisb4ng 

•  exposed- wooden  parts. 

In  reuphoktering  fi^miture,  they 
first  tack  stnps  of  webbing  to  the 
frames.  Next,  they  sew  or  staple 
new  springs  to  the  webbing  and  tie 
each  spring  to  the  adjoining  ones, 
securing  the  outside  sprangs  to  the 
frame.  They  use -burlap,  filling,  and 
padding  to  cover  the  springs,  and 
sew  the  padding  to  the  burlap. 

•  Finally,  after  covering  the  padding 
with  muslin  and  new  upholstery 
fabric,  they  attach  these  materials 
to  the  frame  and  make  sure 
everything  is  smooth  and  tight.  • 
They  complete  the  job  by  sewing  or 
tacking  on  fringe,  buttons,  or  other 
ornaments 

Upholsterers  ^se  a  variety  of 
handtools  including  tack  and  staple  ^ 
removers,  pliers,  hammers,  and 
hand  or  power  shears  They  also  use 
special  tools  such  as  webbing 
stretchers  and  upholstery  needles 
They  may  also  use  sev^ing 
machines 
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« Upholst«rtr  covt rt  framt  and  springs  wKh  burlap. 


Sometimes  upholsterers  pick  up 
and  deliver  furniture   Those  who 
own'  and  manage  shops  order  sup 
plies  and  equipment,  and  keep  busi 
ness  records.  * 


Geographically,  upholstep^rs  are 
distributed  in  about  the  same  pro- 
portion as  'population,  v^ith  the 
highest  concentration  in  \  metro- 
politan areas. 


Placat  of  Employment 

About  34,000  people  worked  as 
furniture  upholsterers  in  1974 
Over  half  worked  in  small  uphol- 
stery shops,  most  of  which  had  from 
I  to  10  employees.  Many  uphol- 
sterers also  worked  for  furniture 
stores  A  few  worked  for  businesses 
such  as  hotels,  that  maintain  their 
own  furniture.  Almost  I  out  of 
every  3  upholsterers  is  self-em- 
ployed—a much  higher  proportion 
than  in  most  other  trades. 


Training,  Othar  Qualificaftlona, 
and  Advartcamant| 

The  most  common  way  tp  enter 
this  trade  is  to  start  as  a  helper  in  an 
upholstery  shop  and  learri  on  the' 
job.  Ne^ly^  hired  helpers  remove 
old  fabric!  paddmg,  and  spnngs, 
and  do  ofher  simple  jobs.  As  they 
gain  e;rperience,  they  do^ovp  com- 
plex \asks  such  as  installing 
^^ebbmg  and  springs,  and  se\^mg  pn 
fabric  and  trimming.  A  bdgmner 
needs  about  3  years  of  on-uie-job 
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training  to  become  a  skilled  uphol- 
sieren 

Inexperienced  persons  can  learn 
many  skills  of  the  trade  b>  working 
in  furniture  factories  and  doing  dif 
ferent  jobs  related   to  fumitur;? 
upholstering  They  may  get  valua- 
ble training^  also,  m  vocational  or 
high  school  courses  tfiat  include 
chair  caning  furniture  making,  tex 
tile  fabrics  and  upholstery  repair 
However,  additional  training  and 
experience  in  a  shop  are  usually 
required  before  these  workers  can 
quahfy  as  skilled  upholsterers  A 
few  people  learn  the  trade  through 
formal    apprenticeship  programs 
that  last  from  3  to  4  years  and  m 
elude  classroom  instruction  as  v^ell 
as  on-the-job  training 

Young  persons  interested  in 
becommg  upholsterers  should  have 
good  manual  dexterity,  coordina- 
tion, and  be  able  to  do  occasional 
heavy  lifting  An  eye  for  detail, 
good  color  sense,  and  a  flair  for 
creative  work  are  helpful. 

Many  upholsterers  open  their 
Own  shops. 

Employmtnt  Outlook 

Employment  of  upholsterers  is 
expected  to  grow  at  a  rate  slower 
than  the  average  for  all  occijf  ations 
.through  the  mid-l980's  Most  job 
openings  will  arise  because  of  the 
need  to  replace  experienced  work- 
ers who  retire,  die,  or  transfer  to 
other  occupations- 

More  upholstered  furniture  will 
be  used  as  population,  personal  in- 
come, and  business  expenditures 
grow.  But  the  demand  for  uphol- 
*  sterers  will  be  limited  because  fur- 
niture is  t>eing  constructed\)f  fewer 
upholstery  materials,  and  because 
more  people  are  buying  new  furni- 
ture instead  of  having  old  pieces 
reupholstered      '  ^ 
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ture  upholsterers  ranged  from 
$3.75  to  $6  in  1974.  Many  self-em- 
ployed  upholsterers^  earned  con- 
siderably -more.  Wages  for  inex- 
perienced trainees  ranged  from  $2 
TO  $3.60  an  hour.  ^  ^ 

Upholsterers  usually  buy  hand- 
tools,  but  employers  provide  power 
tools.  ' 

Upholsterers'^enerally  work  40 
hours  a  week,  although  overtime  ts 
common  during^lhe  weeks  before 
major  holidays. 

Many  uphotetery  shops  are  spa- 
cious, adequately  lighted,  and  we4l 
ventilated  and  heated.  The 
workshop's  air  may  be  dusty  when 
padding  and  stuffing  are  being  cut, 
but  precut  materials  have  reduced 
this  problem.  Upholsterers  stand 
while  they  work  and  also  do  a  con- 
siderable amount  of  stooping  and 
bending. 

Sourcts  of  Additional 
Information 

For  more  details  on  work  oppor- 
tunities for  upholsterers,  contact 
local  employers  or  the  local  office 
of  the  State  employment  service. 


INSPECTORS 
(MANUFACTURING) 

Natura  of  tht  Work 


Earnlngt  and  Working 
Conditions 

Based  on  limitfed  information 
houriy  wages  for  experienced  fumi 


»  Most  products— including  the 
things  we  eat,  drink,  wear,  and  ride 
in— are  checked  by  inspectors 
sometime  during  the  manufacturing 
process  to  make  sure  they  are  of  the 
desired  quality,  inspectors  also 
ph^ck  the  quafity-of  the  raw  materi- 
als and  parts  that  make  up  finished 
goods. 

Inspectors  use  a  variety  of 
methods  to  make  certain  that 
products  meet  specifications.  They 
may  merely  look  for  flaws,  imper- 
fections, or  defects,  or  they  may  use 
-«^uges,  micrometers,  and  other  in- 
stri/ments  to  examine  parts  and 
materials  They  may  read  work  or- 


ders or  bluepnnts  and  do  calcula- 
tions using  decimals  or  comroVn- 
fractions  when  measunng.  33ity 
sometimes  use  handto<^,  such  as 
scre\^dnvers,  -nj^|nifying  glasses, 
and  tweezers.  ^ 

Skilled  inspectors  work  under 
general  supervision,  v^hercas  semi- 
skilled inspectors  usually  .work 
under  close  supervision.  Generally, 
skilled  inspectors  have  greater  dis- 
creUOiT  in  accepting  or  rejecting 
products,  aiKi  are  responsible  for 
inspecting  the  most  important  parts 
of  mass-produced  goods.  Skilled  in- 
spectors may  also  use*  a  wider 
variety  of  testing  instruments. 

Many  inspectors  count  the  items 
rejected.  When  the  number  rises 
above  a  certain  level,  they  potify 
their  supervisors  so  that  corrections 
can  bfe  made  en  the  production  line: 
Sorafe  inspectors  make  minor 
repairs  and  adjustments  and  grade 
pro<:^ucts^ror  quality. 

Placts  of  Employmant 

About  790,000jnspcctors  were 
employed  in  1974,  Two-thirds 
worked  in  plants  that  produced  ^ 
durable  goods  such  as  machinery, 
transportation  equipment^  elec- 
tronics equipment,  and  firmiture. 
Others  worked  in  plants  that 
produced  goods  such  as  textiles,  ap- 
parel, and  feather  {)roducts. 

Inspectors  worked  in  every  part 
of  the  country,  although  they  are 
concentrated  inT  the  industrialized 
States.  Almost  two-thirds  are  found 
in  Ohio,  New  York,  Michigan,- Il- 
linois, Pennsylvania,  California, 
New  Jersey,  North  Carolina,  and 
Indiana. 

Tralrrinrg,  Othtr  Quaffficatlor)a, 
and  Advanctmant 

Inspectors  generally  are  trained 
on  trie  job  for  a  brief  period— from 
a  few  hours  or  days  to  several 
monlhs»  depending  upon  the  skill 
required. 

Employers  look  for  applicants 
who  have  good  health  and  eyesight. 
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lntp#cto(  chtcks  operation  of  washing  michlnas. 


can  foliovr  directions,  and  can  con- 
centrate   on    details  Applicants 
should  be  able  to  get  along  with 
people  since  inspectors  work  occa- 
sionally as  p^r^^^  team  A  few 
lacgfe  companies  giv^\p  re  employ- 
ment tests  to  check  sucK  skills  as 
the  iLbilit>  to  work  with  irHrnbers 
Some  employers  ma>  hire>apph 
cants  wh^^do  not  have  a  high  sdhool 
dipl^jRa^ut  who  have  qua^>ing 
aptitudes  or   related  cjrtJcrience 
Other     employ^i^^'^^rcfer  ex 
penenced  production  workers  for 
inspetiUon  jobs 

Some  semiskilled  inspectors— 
particularly  m  metalworking  Indus 
tries— who  take  courses,  such  as 
blueprint  reading  and  shop  mathe- 
matics, may  advance  to  skilled  in- 
spectors or  quality  control  techni- 
cians After  acquiring  sufficient  ex- 


perience and  knowledge,  a  few 
become  supervisors, 

Emptoymtnt  Outlook 

Employment  of  inspectors  is  ex- 
pected to  increase  faster  than  the 

*  average  for  all  occupations  through 
the  mid-1980's,  with  thousands  of 
openings  each  >ear.  Most  of  the  in- 
dustries that  employ  these  workers 
are  expected  to  increase  their]  out- 
put and  thus  employment  tr 
longrun.  The  growmg^j&etiTpIex|t>  of 
manufactute^T^roducts  should  also 
result  in  a  need  for  more  inspectors. 
Additional  openings  will  resujlt  as 
workers  retire,  die.  or  transfcrVo 

^  other  occupations. 

Inspectors  seeking  jobs  in  compa- 
nies that  produce  durable  doods. 
wh4ch  arc  particularly  sensitive  to 
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changes  in  business  conditions,  may 
find  jobs  scarce  in  some  years,  plen- 
tiful in  others. 


Earningf  and  Working 
Conditions  , 

Wages  for'  inspectors  ranged 
from  S2.30  to  S6.30  an  hour  in 
1974,  according  to  information 
from  a  limited  number  of  union 
contracts,  Mo$i\  inspectors  covered 
by  these  contracts  earned  between 
S3  and  S5.50an  hour. 

Working  conditions  vary  con- 
siderably for  inspectors.  For  exam- 
ple, some  have  we|l  Hghted.  air-con- 
ditioned  workplaces  tn  an  aircraft 
or  missile  plant,  others,  who  work 
on  the  production  floor  of  a 
machinery  or  rnetal  fabricating 
plant,  often  are  |2xposed  to  high 
ternperatures.  oil,  grease,  and  noise 

Man>  inspector^ ^re  members  of 
labo.r  unions,  including  the  Interna- 
tional Union,  United  Automobile, 
Aerospace  and  Agricult^faf  Imple- 
ment Worxers  of  America,  the  In- 
ternational Assb^ation  of  Machin 
ists and  AerospaceWorkers; the  In- 
ternationa! Union  of  Electrical, 
Radio  and  Machine  Workers;  and 
the  international  Brotherhood  of 
Electrical  Worke.rs^ 

I 

Sourctt  of  Aadltional 
information 

Information  about^  employment 
opportunities  in  this  ,field  may  be 
available  from  local  ^fTi^s  of  the 
State  employment  service.  ^ 

The  Amencan  Society  for  Quali- 
ty Control  certifies  quality  techni- 
cians.  For  .information  about  the 
test  required  for  certification,  write 
to: 

Amencan  Society  for  Ouah:y  Control.  161 
Vcest  \^tsconsin  Ave  .  Milwaukee.  Wis 
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MILLWRIGHTS 

(D.O.T.  638.28  H 

Nature'  of  the  Work 

Millwrights  ar^  skilted  workers 
who  move  and  install  heavy  indus- 
trial machinery  They  must  know 
how  10  dismantle,  reassemble,  and 
align  complex  equipment  To  as- 
semble machinery,  millwrights  fit 
bearings,  align  gears  and  wheels,  at* 
tach  motors,  and  connect  belts 
They  often  construct  concrete 
foundations  and  platforms  and 
fabricate  metal  framework'  on, 
which  machinery  is  mourned  Mill- 
wnghts  must  be  able  to  read 
iJluepnnis  and  work  with  wood, 
steel,  concrete,  and  other  building 
materials. 

^  To  move  machinery,  mfllwrighis 
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use  hoists,  jacks,  wood  blocking, 
and  other  rigjing  devices.  To^ 
dismantle  and  assemble  ^uipmentf 
they  use  wrenches  and  other  h^nd- 
tools  and  portable  power  tools. 
They  also  use  calipers,  squares; 
plumb  bobs,  and  other  devices  to 
align  and  level  machmery. 

Millwrights  employed  by  con- 
tract mstallguon  and  construction  , 
companies  do  a  vanety  of  installa- 
tion work.  Those  employed  in  fac- 
tones  usually  specialize  in  installing 
the  particular  types  of  machinery 
used  by  their  employers.  They  also  , 
may  maintain  plant  equipment  such 
as  conveyors  and  cranes 

Many  of  the  millwnght's  duties 
are  also  performed  by  industrial 
machinery  repairers.  (See  state- 
ment on  Industrial  Machinery 
Repairers  elsewhere  in  the  Hand- 
book.) 


Plaett  of  Emptoymtnt 

Most  of  the  estimated  95,000 
millwrights  employed  in  1974 
wortced^  for  manufacturing  compa- 
nies; the  majority  were  in  trai;^por- 
tation  equipment,'  metal,  paper, 
lumber,  and  chemical  products  in-  • 
dustrics.  Others' worked  for  con- 
tractors in  the  constrijction  indus- 
try Machinery  manufacturers  em- 
ployed a  sip^l  number  to  install 
equipment  in  customers*  plants. 

Millwrights  work  in  every  Stale. 
However,  employment  is  concen- 
trated in  heavily  industrialized 
areas  such  as  Detroit,  Pittsburgh, 
Cleveland,  puffalo,  and  'Chicago- 
Gary. 

Training,  oth«r  Quallflcattoks, 
and  Advanctm^nt 


Mmwrt9ht«  work  onihtavy  gtar  atst mbly. 


Most  millwrights  start  helper^ 
to  skilled  workers  and  team  the 
trade  on  the  job.  Otheh  learn 
through  formal  apprenticeship  pro- 
grams   Apprenticeship  programs, 
generally  last  4  years  and  inqlude 
training  in  dismantling,  moving, 
erecting,  and  repairing  machinery. 
Helpers    also    may    work'  with 
concrete  and  receive  instruction  in 
related  skills  such  •  as  carpentry, 
.welding,  and  sheet  metal  work.' 
Classroom  instruction  is  given  in 
shop  mathematics,  blueprint  read- 
rr^,    hydraulics,   electricity,  and 
safety. 

Applicants  for  apprentice  or 
helper  jobs  must  be  at  least  1 7  years 
old-  Many  emphDyers  prefer  to  hire 
high  school  or  vocational  school 
graduates-  Courses  in  science, 
mathematics,  mechanical  dra'wtng, 
and  machine  shop  practice  ar^  use- 
ful Because  millwrights  often  put 
together  'and  take  ,  apart  com- 
pficated  machinery,  mechanicil  ap- 
titude is  important/Strength  and 
ability  also  are  important,  because 
the  work  requires  considerable  lift- 
ing and  climbing. 

Employment  Outlook 

Employment  of  millwrights  is  ex- 
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peeled  to  increase  about  as  fast  as 
the  average  for*  ail  occupations 
througl?  the  mid  I980's.  Employ- 
ment  vfll  increase  as  nev^  plants  are 
built,  as  existing. plant  la)Outs  are 
impcovedy  and  as  increasingly  com 
plex  niaChiner>   is  installed  and 
maintained   Besides  /ob  openings 
from  'employment  grovxrth,  a  fevr 
thousand  openings  v^iU  anse  an 
nuall)  as  experienced  miUv^hghls 
reure,  die.  or  transfer  to  other  oc 
cupations 

Earnings  and  Working 
Conditions 

According  to  a  1973-74  survey  of 
metropolitan  areas»  hourly  wages 
for  millwrights  averaged  $5  76— 
more  than  one-third  higher  than  the 
average  wage  for  all  nonsupervisory 
workers  in  private  industry,  except 
farming  Earnings  for  millwrights  in 
1 1  -area!  that  represent  various  re- 
gions of  the  country  appear  in  the, 
accompanying  tabulation 


Rait  per  hour 
tnduiirtat 
-        '  mniHriyhls 
{all  Mdustries) 

'    I  S600 
600 


Akron 
I  ouisvi^ie 

I  OS  Anjieks-I  onj:  Bcach  jnd 

'Anahetm-Sant.f  And-Ciarden 

drove  5  92 

St  I  oois  5  85 

Houston  5  81 

Trenton  »                 5  76 

BufTdIo  70 

Mmneapoiis-St  Paul,  5  65 

New  Orleans  ^  16 

Boston  4  63 

New  Haven  .        4  53 

Millwrights  employed  by  con- 
struction companies  usually. have 
higher  wage  rates  than  those  in 
manufacturing.  The  average  hoUrly 
rates  for  millwrights  under  union 
contracts  in  construction  in  26  ci- 
ties ranged,  from  $6.70  to  $9.77  in 
1974. 

Millwrights  employed  by^^lacto- 
ries  ordinarily*  work  year  round. 
Millwright^  employed  by  construc- 
tion companies  and  those  compa- 


nies that  manufacture  and  install 
machinery  may  have  penods  of 
unemployment.  Frequently  they 
vfcorkaway  from  home. 

The  work  of  millwrights  invpUes 
some  hazards.  For  example,  there 
are  dangers  of  being  struck  by 
falling  objects  or  by  machinery  that 
IS  being  moved.  There  also  is  the 
danger  of  falling  from  high  worb> 
plices.  In  addition,  millwrights  are 
subject  to  usual  shop  hazards  such 
as  cuts  and  bruises.  Accidents  have 
been  reduced  by  the  use  of  protec- 
tive devices  such  as  safety  belts  and 
hats. 

Most  millwrights  belong  to  labor 
unions,  among  which  are  the  Inter- 
national Association  of  Machinists 
and  Aerospace  Workers;  United 
Brotherhood  of  Carpenters  and 
Joiners  of  America  .(construction 
millwrighl^iMJnited  Steelworkers 
of  AmericaT*^nternational  Union, 
United  Autcuxobile,  Aerospace  and 
Agriculti^l  Implement  Workers  of 
Amefica;  United  Paperworkersjn- 
temational  Union;  and  the  Interna- 
tional Union  of  Electrical,  Radio 
and  Machine  Wqrkers. 

Sourc«s  of  Additional 
Information 

For  further  information  on.^- 
prenticeship  programs,  write  to  me 
Apprenticeship  Council  of  the  State 
Labor  Department,  local  offices  of 
State  employment  service,  local 
firms  employing  millwrights  and  to. 

United  Brotherhood  of  Carpenters  and 
Joiners  of  America.  101  Constitution 
Ave  NW  .  Washington.DC  20001. 


MOTION  PICTURE 
PROJECTIONISTS 

(D.O.T.  960.382) 

Nature  of  the  Work  . 

Projectionists  are  key  behind- 
the-scenes  workers  in  motion  pic- 
ture theaters.  From  a  booth  high  in 
the  back  of  th^  theater,  the  projec- 


Uonist  operates  the  movie  projec- 
tors and  sound  equipment 

To  show  a  feature-length  myvie, 
profcctionists  use  two  projectors, 
6ound  equipment,  a  film  rewinding 
machme,  and  seven  reels  of  film  or 
more.  Before  the  movie  begins, 
they  examine  the  film  an(i  check 
the  equipment  to  see  that  it  works 
pfoperly,  and  load  the, projectors 
with  the  first  cmd  second  reels.  Most 
projectors  bumra  carbon  rod  to 
provide  light  for  the  screen.  After 
igniting  and  adjusting  the  rod,  pro- 
jectionists start  th^fitst*recl.  If  the 
picture  is  out  of  focus  or  unsteady, 
they  adjust  the  projector  lens. 

-A  reel  of  film  lasts  20  minutes  or 
more.  When  the  reel  is  almost 
complete,  cue  marks  (small  circles 
in  the  upper  right  comer  of  the  pic- 
ture) signal  that  it  is  time  to  start 
the  second  projector.  After  a 
second  series  of  cue  marks  appears, 
the  projectionist  simultaneously 
closes  the  shutter  on  the  first  pro- 
jector and  opens  the  second  one. 
This  changeover  happens  so^ 
qi^ckly  that  the  audience  does  not 
notice  an  interruptioh  on  the 
screen.  Next,  the  projectionist 
removes  the  first  reel  and  rewinds  it 
on  the  rewinding  machine.  The  en- 
tire process  is  repeated  until  all  the 
reels  have  been  shown.  When  film 
breaks,  the  projectionist  must 
rapidly  rethread  it  so  that  the  show 
may  continue. 

Some  neW  theaters  have  auto- 
matic equipment^^that  reduces  the 
projectionist's  workload.  Some 
machines,  for  example,  automati- 
cally change  reels. 

Projectionfsts  clean  and  lubricate 
equipment,  check  for  defective 
parts  and  damaged  film,  and"  make 
minor  repairs  apd  adjustments.  For 
example,  the^  may  replace  a  badly 
worn  projector  sprocket.  Major 
repairs  are  made  service  techni- 
cians who  specialize  in  repairing 
projection  and  sound  equipment. 

Vlacat  of  Emptoymant  . 

An  estimated  18,000  motion  pic- 
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tyr^  projectionists  were  employed 
full  time  in  1974  More  than  three- 
fourths  worked  for  indoor  theaters, 
most  of  (he  remainder  worked 
for  drive-ins  Some  projeciionisls 
"worked  in  large  manufacturing 
companies,  televisiorr  studios,  and 
in  Federal,  S^a|e,  and  local  govern- 
ments 

Projectionists  work  in  cities  ajid 
towns  of  all  sizes  throughout  the  ' 
country  In  theaters  located  in  small 
towns,  theater  o^vners  or  members 
of  their  families  may  do  projec- 
tionist work 

Training,  Other  Qualifications, 
and  Advancement  » 

Most  theaters  in  urban  areas  are 
unionised  And  young  peopJe  who 
want  jobs  as  projectionists  must 


complete  a  union  apprenticeship 
p/i'o^ram.  "In  nonunion  theaters, 
yotfn^people  may  start  as  ushers  or 
helpers  artd  leafti  the  trade  by 
working  wUh  an  experienced  pro- 
jectionist. 

Lni6ns  require  applicants,  to  be 
18  and  prefer  high  scno6l  ^radlj- 
"ates  The  apprentices!;  p  training 
usually  lasts  1  to  2  yeah^depehding 
on  the  policy  of  the  Ideal  union. 
After  training,  the  apprentice  must 
pass  an  exam  for  union  memberr 
ship  In  some  cases,  a  clapable^^p- 
prentice  may' be  assigned  to  a  full- 
or  part^ime  job  at  an  experienced 
projectionist's  pa>  before  becominc 
a  union  member  In'a  few  cities  anq 
Slates,  projectionists  must  be 
licensed. 

Apprentices  learn  the  trade  by 
working  with  projectionists.  They 
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first  learn  simple  tasks  -such 
threading  and  rewinding  film,  and 
as  they  gain  experience,  progress  to 
more  difficult  assignments,  such  as 
adjusting  and  repairing  equipment. 
An  apprentice  may  work  in  several 
theaters  to  become  familiar  with 
•  different  types  of  equippient.  f 

Young  people  interested  in 
becoming  projectionists  should 
have  gooif  eyesight,  including  nor- 
mal color  perception,  and  good 
hearing  They  should  be  tempera- 
mentally suited  to  working  alone 
and  in  close  quarters.  Manual 
dexterity  and  mechanicaJ  aptitude 
also  are  important  persoilal  qualifi- 
cations Practical  experience 
gained  from  operating  small  movie 
projectors  at  home,  at  school,  or 
in  the  Armed  Forces  also  is  help- 
ful. Advancement  opportunities 
for  projectionists  are  limited. 
Some,  however,  become  theater 
managers. 

In  a  few  theaters,  owners  reduce 
costs  by  training  apprenuces  to  be  ' 
both  projectionists  a/ui  managers  of 
theaters. 

» 

Empfoymtnt  Outteok 

Employment  of  motion  picture 
projectionists  is  expected  to  grow 
more  slowly  than  the  average  for  all 
occupations    through    the  **mid- 
1980*s.   Most  job  openings  will 
occur    as  •  experienced  workers 
retire,  die,  or  transfer  to  other  fields 
of  work.  Applicants  may  face  keen 
competition    for    the    jobs  ihaj. 
become  available.  Because  earnings 
of  jnotion picture  projectiqnists  are 
relatively    high,   applicants  fre- 
quently outnumber  job  openings. 
*The  number  of  movie  theaters  is 
expected  to  increase  as  a  result,  of 
•increases  in  •population  and  per- 
sonal incowfi.  Because  of  laborsav-* 
ing  innovations  in  equipment  and 
theater  design,  however,  employ- 
ment of  projectionists  will  not  keep 
pace  with  theater  growth.  While 
oMtt  theaters  required  one  projec- 
tionist pftT  shift,  many  newones^re 
built  side  bx  side  so  that  one  projec- 
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tionist,  aided  by  automated  projec- 
tion machines  and  longer  film  reels, 
can  take  care  of  more*  than  one 
theater^t  a  time. 

"  > 
Earnings  and  Working 
Conditions  < 

Average  hourly  earnings  for  pro- 
jectionists in  large  metropolitan 
areas  ranged  from  54.75  to  $1 173 
in  .1974,  accordi|g^o  information 
from  several  union  contracts. 
Generally,  downtown  theaters  pay 
higher  hourly  rates  than  suburban 
or  diSve-in  theaters.  Projectionists 
who  work  mord  than  one  screen 
usually  receive  extra  pay. 

Most  y  projectionists  work 
evenings;  generally  4.  to  6  hours,  6 
evenmgs  a  week.  Thty  may  work 
more  than  6  hours  on  Saturday  and 
Sunday  in  theaters  that  feature 
matinees.  Some  projectionists  work 
at  several  theaters.  For  example,  a 
weekly  schedule  may  call  for  two 
^venings  in  each  of  three  theaters. 
Projectionists  employed  in  drive* 
in^,  particularly  in  northern  States, 
may  be  laid  off  for  several  months 
during  the  winter. 

•  Projection  rooms  usually  have 
adequate  lighttpg  and  ventilation, 
and  manjr  afeLairconditioncd.  The 
work  is  not  strenuous  and  is^.i4la- 
tively*hazard  free,  but  there  is' some 
danger  of  electtical  shock  ,  and 
bums  if  proper-safety  precautions 
are  not  taken.  Although  projec- 
tionists must  stand  a  lot/they  can  sit 
i^r  short  periods  while  the  equip- 


OPHTHALMIC 
LAaORATORY 
TECHNICIANS 

(D.O.T.  711.381  and  713.884) 

Naturt  of  tht  Work 

Ophthalmic  laboratory  viechni- 
cians  ( also  called  Of^ticai 
mechanics)  make  eyeglasses 
prescribed  by  eye  physicians 
(ophthalmologists)  and  op- 
tometrists. 

The  two  types  of  ophthalmic 
laboratory  technicians  are  surfacer 
(or  lens  gnnder)  and  bench  techni- 
cian (or  finisher)  Startmg  with 
standard  size  lens  blanks,  which 
large  optical  firms  mass-produce, 
surfacers  lay  out  the  work  and  grind 
and  polish  the  lens  surfaces.  Sur- 
facers use  precision  instruments  to 
measure  the  lenses  and  assure  that 
they  fit  the  prescription  In  small 
laboratories,  one  person  may  do 
these  operations  and  benchwOrk 
too.  In  large,  laboratories,  work  h 
divided  into  separate  operations 
wl\ich-j^aref  performed  mainly  by 
workers  who  operate  power  grind- 
ing and  polishing  machines. 

Bench  technicians  mark  and  cut; 
lenses  and  smooth  their  edges  to  fit 
.frames.  They  then  assemble  the  len- 
^ses  and  frame  parts  into  finished 
glasses.  Bench  technicians  use  spe- 
cial tools,  such  as  lens  cutte^  and 
glass  drills,  as  well  as  sfnall  files, 
pliers,  and  other  handtools.  They 
"al.so  use  automatic  edging  machines 


ment  \s  operating.  Most  projec-  shape^^lpns  edgQg,  and  precision 
tionists  work  without  direct- sup^r-  "  ^ 

vision  and  have  infret]uent  contact 
with  other  theater  employees. 


>  Sourcts  of  Additional 

information  ^ 

Details  about  apprenticeship  prO; 
grams  and  employment  opportuni- 
ties may  be  obtainedTrom  any  local 
of  the  International  Alliance  of 
Tlieatncal  Stage  ErQployees  and 
Moving  Picttire  Machine  Operators 
of  the  United  States  and  Canada/ 
— ^  ^  :  1 
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instruments  ^to  detpct  imperfec- 
tions. In  large  laboratories,  the  du- 
ties of  bench  technicians  di- 
vided.into  several  operatiojls  which 
are  performed  mainly  by  • 
semiskilled  workers: 

.  Places  of  Employment 

i^bout  22,000  persons  worked  as 
ophthalmfc  laboratory  technicians 
in  1974  Md3t  ophthalmic  laborato  ' 
/>  t^hnicians  work  in  ophthalmic 
laboratories.  Some  work  for  retaih 
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optical  dispensanes  or  other  stores 
that  sell  prescription  lenses.  A  few 
work  for  eye  physicians  or  op- 
tometrists vkiio  dispense  glasses 
directly  to  patients. 

Ophthalmic   laboratory  teihni- 
oians  are  found  in  every  Sitate.  * 
However,  employment  is  concen- 
trated in  large  cities  and  in  popu^ 
lous  States. 

Training,  Other  Quallfleatlons, 
and  Advancement 

Most  ophthalmic  "^boratory 
technicians  learn  their  skills  on  the 
job.  At  first,  technician  trainees  do 
simple  jobs  such  as  processing  len- 
ses  through  a  grinding  machine.  As 
they  gain' experience,  they  progress., 
to  other  operations^  such  as  lens 
cutting  and  eyeglass  assembly. 
Wijen  the  trainees  have  acquired 
expenenee  in  all  types  of  work, 
which  usually  takes  about  3  years, 
they  are  considered  all-round  opti- 
cal mechanics.  Some  technicians 
specialize  in  one  type  of  job,  such  as 
surfacing  or  bench  work.  The  train- 
mg  time  required  to  become  a  spe- 
cialist is  less  than  that  needed  to 
become  an  all-round  technician. 

High  school  graduates  also  can 
prepare  to  become  a  'technician 
through  3-  to  4-year  formal  ap- 
prenticeship programs.  Apprentices 
with  exceptional  ability  may 
complete  their  training  in  a  shorter 
period  ^Most  training  authorities 
agree*  that  technicians  who  learn  as 
apprentices  have  more  job  opportu- 
nities and  more  opportunities  for 
advancement  than  thgse  without 
such  training.  In  addition,  a  number 
of  vocational  schools  offered  9- 
month  fulUtime  optical  technician  ' 
^ourses.  Graduates  from  such 
scFHJoIs  often  work  for  retail  optical  ' 
stores  to  receive  Additional  on-the- 
job  training.  A  small  numl>er  of 
technicians  learn  their  trades  in  the 
Armed  Forces.  ^ 

Employers  prefer  applicants  for 
entry  jobs  as  ophthalmic  laboratory 
technicians  to  be  high  school  gradu- 
ates who  have  had  c<Jurses  in  the 
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basic  sciences.  A  knowledge  6f 
physics,  algebra,  geometry,  and 
mechanical  drawing  is  )^rticularly 
valuable.  The  interest  and  ability  to 
do  precision  work  is  essential. 

Some  Statel  require  licenscs'for 
ophthalmic  laboratory,  technicians 
in  retail  optical  shops.  To  obtain  a' 
license,  the  applicant  generally 
must  meet  certain  minimum  stand- 
ards of  education  and  training, 
and  must  also  pass  either  a  wntten 
or  practical  examination,  or  both. 
For  specific  requirements,  the 
licensing  boards  of  individual  States 
should  be  consulted 

Ophthalmic  laboratory  techni- 
cians can  become  supervisors  and 
managers.  Many  of  theni  have 
become  dispensing  opticians, 
although  |he  trend  is  to  train 
specifically  for  optician  jobs.  Work- 
ers in  both  occupations,  especially 
those  having  all-round  training  in 
both  shop  and  dispensing  work, 
have  op(J9f7bi7ities  to  go  into  busi* 
ness 

Employment  Outlook 

Employment     of  ophthalmic 
laboratory  technicians  is  expected 
to  increase  much  faster  than  the 
average  for  all  occupations  through 
the  mid-l980's.  In  addition  to  the 
job   openings  from  employment 
growth,  some  openings  will  arise 
from  the   need   to   replace  ex 
p^ienced  workers  who  retire,  die, 
or  transfer  to  other  occupations. 
More  technicians  will  be  needed 
^du^  to   the   rising   demand  for 
eyeglasses  Growth  in  the  popula- 
tion, rising  literacy  and  educational 
levels,  and  a  large  increase  in  the 
numbe^of  older  persons  (a  group 
most  likely  to  need  glasses)  will  in- 
crease the  demand^or  glasses.  State 
programs  to  provide  eye  care  for 
loW-Jnconft  families,  union  health 
insurance-plans,  and  medigare  also 
will  stimulate 'demand  Moreover, 
the  growing  variety  of  frame  styles 
and  colors  may  encouragc^s  in- 
^  dividuals  to  buy  more  than  one  pair 
'of  glasses. 


Eamrngs  and  Working 
CondHJont- 

'  Hourly  wage  raie^  for  ophthalmic 
technicians  rangfed  from  53.61  tp 
S6  14  in  1974,  based  on  informa- 
tion from  a  small  number  of  union 
( contracts. 

Apprentices  start  at  abou^t  60 
percent  of  the  skilled  worker's  rate, 
their  wages  are  increased  perickli- 
cally  so_lhat  upon  completion  of 
the  apprenticeship  program  they 
receive  the  beginning  rate  for  ex- 
perienced workers 

Most  optbaimic  laboratory  tech- 
nicians woVk  a  5-day.  40-hour 
week 

Work  surroundings  of  the 
ophthalmic  technician  ^re  pleasant, 
well-lighted,  and  well-ventilated, 
but  noisy  because  of  the  power- 
grinding  and  polishin'g  machines 

Physically  handicapped  persons 
who  have  full  use  of  their  eyes  and 
hand  can  perform  some  of  the  more 
specialized  jobs  in  the  larger  firms. 

Some  ophthalmic  laboratory 
technicians  are  member  of  unions. 
The  principal  union  in  this  field  is 
the'Intematidnal  Union  of  Electri- 
cal. Radio  and  Machine  Workers 
(AFL-CIO). 


Sources  of  Additional  ' 
Information 

A  list  of  schools  offering  courses 
for  people  who  wish  to  become 
ophthalmic  laboratory  technicians 
IS  available  from. 

Nauonal  Academy  of  Opticianry.  5 1 4  Chest- 
nut Si .  Big  Rapids.  Mich  49307  , 

For  general  information  about 
the  occupation,  contact:  . 

tnternattonal  Union  of  Electncal.  Radio  and 
Machine  Workers.  1126  16th  St  NW^^. 
Washington. DC  20036 

Optical  Wholesalers  Association.  6935 
Wisconsin  Ave.  NW  .  Washington.  D  C 
20036 

Opticians  Association  of  Amenc9.  1250 
Connecticut  Ave  NW..  Washington. 
DC  20036 
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/  PHOTOGRAPHIC 
^  LABORAtORY 
OCCUPATIONS 

,      (D.O.T.  970.281,  976.38K 
.687  through .887) 

Nature  of  tht  Work  ' 

Artiateur  snapshots,  home  mov- 
ies, professional  portraits,  and 
photographs  to  illustrate  publica* 
tions  require  the  skills  of  thousands 
of  photographic  laboratory  em- 
ployees. These  workers  develop 
^  film,  make  pnnts  and  slides,  and 
perform  related  tasks,  sxxCh  as  en-^ 
larging  and  retouching  photon- 
graphs.  (This  chapter  does  not 
discuss  employees  of  laboratones 
who  specialize  in  processing  profes- 
sional  motion  picture  film.) 

All-round  darkroom,  technicians 
(D.O.T.  976.381)  can  perform. all 
tasks  necessary  to  develop  and  print 
filrh.  The  technician   vanes  the 
developing  process  according  to  the 
fype     of     film— black-and-white 
negative,  color  negative,  or  color 
positive.  For  example,  a  developing 
process  for  black-and-white  nega- 
tive   .film     covers     five  stejts: 
developet,  stop  bath^  fixing  bath, 
washing, 'and  drying.  The  first  three 
steps  use  chemical  solutions  and  are ' 
performed  in  darkness.  After  un- 
winding a  roll  of  film  or  in  the  case 
of  cut  film,  the  technician  places  it 
in  the  developer,  a  solution  that 
brings  out  the  image  on  exposed 
film.  Whcji  the  film  has  remained  in 
the    developer    for    a'  specified 
period,  the  technician  transfers  it  to 
a  sto^  bath  to  prevent  overdevelop* 
ment.  Next»  the  film  is  pjaced  in  a 
fixing' bath  thaf  makes  it  insensitive, 
to  light  to  prevent  further  exposure. 
Finally,  the  technician  washes  the 
film  with  water  to  remove  the  fixing 
solution  and* places  the  filni  in  a 
drying  cabinet.  In  maiiy  photo- 
graphic labs,  technicians  regulate 
machines  that'  automatically  per- 
form the  steps  described  above. 

Processes  for  developing  color* 
films  are  more  complex  than  those 
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»  used  for  black-and-white.  Thus, 

»  some  labs  employ  color  technicians 
iDOTf  976.3«n---highl>  skilled 
workers  .  who  specialize  in 
processing  color  film 

The  darkroom  technician  makes 
a  photograph  b>  transferring  the 
image  from  a  negative  to  photo- 
graphic paper  Printmg  frequentl> 
1$  performed  on  a  projection 
> printer,  which  consists  of  a  fixture 
for  holding  negatives  and  photo- 
graphic paper,  an  electric  lamp,  and 
magnif>ing  lens.  The  technician 
places  the  negative  between  the 
lamp  and  lens,  and  the  paper  below 
the  lens  W  hen  the  technician  turns 
on  the  lamp,  ligh(  passes  through 
the  negative  and  lens  and  records  a 
magnified  image  of  the  negative  on 
the  paper.  During  printing,  the 
technician  may  vary  the  contrast  of 
the  image  or  remove  unwanted 
background  by  using  paper  patterns 
to  shade  f>art*^of  the  photographic 
paper  from  the  projected  .image 
After  removing  the  exf>oscd  photo- 
graphic paper  from  the  printer,  the 

^  technician  develops  it  in  much  the 
same  way  as  the  negative.  If  the 
ctistomer  desires,  the  technician 

•  mounts  the  finished  print  in  a  frame 
or  on  a  paper  or  cardboard  back. 

fn  addition  to  working  in  the 
laborator>,  darkroom  technicians 
nia>  set  up  lights  and  cameras  ur 
otherwise  assist  experienced 
photographers.  Man>  technicians, 
particularl>  those  who  work  in  por- 
trait studios  and  aspire  to  become 
professional  photugrftphcrs,  divide 
their  time,  between  taking  and 
processing  pictures.  In  some  labs, 
helpers  assist  technicians.  They 
^Iso  ma>  be  assisted  b>  workers 
who  specialize  in  ^  particular 
activity,  such  as  developers 
(D.6.T.  916.}S\)  printers  (D.O.T. 
976^81),  and  retouthers  (D.OT. 
970.281). 

In  most  large ^photo  labs,  dark 
room  t/cchnicians  supervise  semi^ 
skilled  workers  who  do  special- 
ized assignments  that  require  on]>  a 
limited  knowledge  ufj  developing 

'.and   printing.   Included   are  film 
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numberers  (DO.T  976  887),  who 
sort  film  according  to  the  type  of 
processing  needed  and  number 
each  roll  for  identification,  film 
strappers,  who  unwind  rolls  of  film 
and  place  therti  in  developing 
machines,  printer  operators  ( D.O.T. 
976.782),  who  operate  machines 
that  expose  rolls  of  photographic 
paper  to  negatives,  print  developers, 
machine  (D.O.T.  976.885),  who 
operate  machines  that  develop 
these  rolls  of  exposed  photographic 
paper,  chemical  ^ mixers  (D.O.T. 
976.884),  who  measure  and  com- 
bine the  various  (Chemicals  that 
make  up  developing  solutions,  slide 
mounters,  who  operate  machines 
that  /:ut,  in^ert^  and  seal  slides  in 
carboard  mounts,  and  photo 
checkers  unfl  assemblers  (D.O.T. 
976.687),  who  inspect  the  finished 
.slides  and  prints  and  package  theqr) 
for  customers. 


Places  of  Employment 

In  1974.  about  50,000  persons 
worked  in  photo  lab  occupations. 
More  than  half  of  them  were  in, 
semiskilled  photofinishing  occupa- 
tions, the  remainder  were 'dark 
room  technician$. 

Most  semiskilled  workers  are  em- 
plo>ed  b>  large  photofinishing  labs 
that  specialize  in  processing  film  for 
amateur  photographers.  A  large 
proportion  of  darkroom  technicians 
work  ihsjh^o  labs  operated  by  por- 
trait ar^d  commercial  studios  and  by 
manufacturers,  newspaper  and 
magazine  publishers,  advertising 
agencies,  and  other  organizations. 
Darkroom  technicians  also  work  in  ^ 
commercial  labs  that  specialize  in 
processing  the  work  ^f  professional 
photographers 

Photo  lab  workers  are  situated  in 
afl  parts  of  the  country,  but  employ- 
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ment  is  concentrated  in  the  more 
populous  areas  such  as  New  York. 
Los  Angeles*  and  Chicago. 
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Training,  Oth«r  Qualifications, 
and  Advancamant 

Most  darJ/rbom  techniaans  learn 
their  skills  through  mformalon-the- 
.  job  trainmg.  Beginners  stan  as  help- 
ers and  gradually  learn  to  develop 

.  and  pnnt  film  by  assisting  ex- 
penenced  technicians.  It  generally 
takes  3  to  4  years  to  become  a  fully 
qualified  '  darkroom  technician. 

^Some  helpers  become  specialists  in 
a  particular  activity,  such  as  print- 
ing or  developing.  Generally,  the 
training  time  required  in  order  to 

^come  a  specialist  is  less  than  is  /cations  is  expected  ...w^s^ao. 
^      needed  to  become  an  alKrouna*^  faster  than  the  average  for  all  occu 
darkroom  tecHnician.  f^ations  through  the'mid-I980's.  In 

When  hiring  darkroom  techni-    addition  to  jobs  from  employment 
•  cian  helpers,  employers  prefer  ap-    growth,  many  openings  will  result 
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mixers  ma>  need  several  months  or 
longer.  For  many  scmiskilledj  jobs- 
manual  dexterity,  good  vision  'Itp- 
'eluding  normal  'color  perception, 
and  good  hand-eye  coordination 
are  important  qualifications.  Hovy- 
ever,  some  laboratories  employ 
blind  workers  as  film  spliceirs  and 
film  strippers,  since  these  jobs  are 
performed  in  the  dark  to  prevent 
damage  to  exposed  film.  Increas%. 
ingly.  photo  labs  are  seeking  high 
school  graduates  for  semiskilled 
jobs. 


Empioymeni  Outlook 

Employment  in  photo  lab  occu' 
IS  expected  to  increase 


plicants  who  are  high  school  gradu- 
ates. Courses'  in  ci^emistry  3nd 
mathematics  are  helpful  to  people 
interested  in  this  trade.  Some  high 
schools  and  trade  schools  offer 
courses  in  photography  that  mcJude 
training  in  film  processing.  The 
Armed  Forces  also  offer  training 
for  darkroom  technicians.  Ex- 
perience gained  through  processing 
film  as  a  hobby  is  helpful. 

Two-year  curricula  leading  to  an 
assoc4ate  degree  in  photographic 
technology  are  offered  by  a  few  col- 
leges. Completion  of  college*  level 
courses  in  this  field  is  helpful  to 
.  people  who  are  interested  in  super- 
visory and  managerial  jobs  in  photo 
labs. 

Many  darkroom  technicians 
eventually  become  professional 
photographers.  (See  statement  on 
Photographers  elsewhere  m  the 
Handbook  )  Others  advance  to  su- 
p^isory  positions  in  laboratories 

Training  requirements  for  wor-  * 
kers  in  semis]cilled  photolab  occu- 
pations range  from  a  few  weeks  to 
several  months  of  on-the-job  train- 
ing. For  example,  film  numberers 
and  slide  mounters  usually  can 
learn  th^jr  jobs  in  less  than  a  month, 
but  printer  operators  and  chemical 


frpm*  the  need  to  replace  ex- 
perienced workers  who  retire,  die. 
or  transfer  to  other  fields  of  work. 

The  need  for  semiskilled  wprkers 
IS  tied  closely  to  the  growlh  of 
amateur  photography.  Film 
purchases  by  amateur  photog- 
raphers are  expected  to  incrj 
very  rapidly  as  a  result  ofnsii 
population  and  persona/  incom< 
Improvements  invstill  ami  mov^e 
cameras  that  makt^  them  ^sier 
load  and  operate  ahq^shq^d  con- 
tribute to  increases  in  the  use  of 
film.  However,  due  to  the  growing 
popularity  of  self-processing  instanty 
cameras  and  ^he  increased  use  orf 
mechanized  film  processing  equip- 
ment in  photo  labs,  employment 
will  not  grow  as  fast  as  the  amount 
of  fiJm  used. 

The  need  for  all-round  darkroom 
technicians  is  expected  to  increase 
as  a  result  of  the  RK)wing  demand 
for  photography  in  business  and 
government.  A  major  factor  con- 
tributing to  this  demand  will  bt  the 
increasing  variety  of  printed  matter 
that  is  illustrated  with  photographs. 
The  growing  use  of  photography  in 
research  and  development  activities 
also  will  contribute  to  the  demand 
for  darkroom  technicians. 


Earnings  ancf  Woiidng 
Conditiona 

Earnings  of  ^photo  lab  workers 
vary  greatly  and  depend  oii  factors 
such  as  skiii  level,  experience,  and 
geographic  location  Be'ginning  pay 
Tor  inexperienced  darkroom  teclini- 
cians'  helpers  ranged  from  S2.25  to 
$3  50  an  hour  in  1 974,  according  to 
the  limited  information  available. 
Most  of  the  experienced  all-round 
darkroom  technicians  and  color 
technicians  earned  between  ^3.50 
and  S6  an  hour.  • 

Workers  in  semiskilled  occupa- 
tions earned  from  S2.50  to  S4.50  an 
hour  Among  these  worjgers,  printer 
operators  and  chemical  mixers 
generally  had  the  highest  earnings 

The  majority  of  photO  lab  -em- 
ployees work  a  40-hour  week  a^d 
^et  premium  pay  for  overtime  In 
labs  that  specialize  in  processing 
film,  for,  amateur  fjjiotographers, 
employees  may  w^ork  a  considera- 
ble amount  of  overtime  during  the 
summer  and  for  several  weeks  after 
Christmas  Many  labs  employ  tem- 
porary worfiers  during  these 
seasonal  peaks.  ^  * 

Photo  lab  jobs  are  not  physically 
strenuous  In  many  semiskilled  oc- 
cupations, workers  perform  their  V 
jobs'  while  sitting,  but  the  work  is 
repetitious  and  the  pace  is  rapid 
Some  workers  (for  example,  printer 
peratprs  and  photocheckers  and 
assemblers )   are   subject   to  eye 
fatigue.    Photofinishing   labs,  are 
generally  clean,  well-lighted.- and  * 
air-conditioned. 

Sources  of  Additional 
Information 

For  information  about  employ-  - 
ment  opportunities  in  photographic  ' 
laboratories  and  schools  that  offer- 
degrees  in  photographic  technolo- 
gy, write  to. 

Photo  Marketing  Association,  603  Lansing 
Ave  ,  Jackson.  Mich.  49202. 

Professicfhal  Pjjotographers  of  America,  Inc  ,  r 
1090  Executive  Way,  Des  Plaines,  HI. 
60018. 
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POWER  TRUCK 
OPERATORS 

(DOT  922  782  and  883) 

'  Naturt  of  th«  Work 

j  In  the  past,  manual  workers 
usually  did  the  hard  physical  labor 
of  moviqg  materials  and  products. 
Today,  many  heavy  materials  are 
moved  by  workers  who  operate 
various  types  of  power  trucks.  A 
typical  truck  has  a  hydraulic  lifting 
mechanism  and  forks  to  carry  a 
load  or  other  attachments  to  make 
it  more  versatile  For  exarrtple,  a 
truck  may  have  a  clamp  lift  to  move 
cartons,  bales,  or  paper  rolls,  a 
scoop  to  lift  coal,  or  ^  tow  bax  to 
pull  warehouse4railers. 
Operator^  must  use  care  and  skill 


in  driving  trucks.  For  example, 
when  loading  or  "removing  materials 
from  stock,  which  may  be  stacked 
from  floor  U)  ceiling,  they  must  be 
able  to  jud|6~aistance  so  that  no 
damage  occurs.  They  also  must 
know  the  lifting  capacity  of  the 
truck  and  the  kinds  of  jobs  it  can 
do. 

Operatorsr  may  have  to  keep 
reco/ds  of  materials  moved  and  do 
some  manual  loading  and  unload* 
ing  They  also  may  be  responsible 
for  keeping  thdir  trucks  m  good 
working  condition  by  cleaning,  oiN 
ing,  checking  the  water  in  batteries, 
and  making  simple  adjustments. 

Places  of  Emplpymant 

About  350,000  persons  worked 
as  power  truck  operators  in  1974. 


Powtr  truck  optr«t(S^rt  can  find  jobs  In  many  difftrtnt  Induitria 


About  three-fourths  of  them 
worked  in  manufacturing,  indus- 
tries. 1-arge  numbers  -^eve  em* 
ployed  in  plants  that  madeautomo- 
biles,  machinery,  fabricated  metal 
products,  paper,  bittldjng  matejiaJs, 
and  iron  and  steel.  Many  power 
truck  operators  also  were  epiploycd 
in  warehouses, 'depots,  freight  and 
marine  terniinaJ^,  ^d  mines. 

Power  truck  operators  are  em* 
ployed  in  many  different  industries 
in  all  parts  of  the,  country.  Although 
some  are  employed  in  small  towns, 
most  work  in  heavily  populated 
areas  w^rc  large  factories  are 
located. 


Training,  (Oth^  Qualtflcatlons, 
and  Ad^ncamant 

Most  workers  can  learn  to 
operate  a  power  truck  in  a  few  days» 
It  takes  several  weeks,  however,  to 
learn  the  layout  and  operatjon  of  a 
plant  and  the  most  efficient  way  of 
handling  materials. 

Many,  companies  ^ave  formal 
training  pfSgrams  ta  teach  new  em* 
ployees  to  operate  power  trucks, 
make  simple  repairs,  and  handle 
materials.  They  also  learn  plant 
laydut  and  operation  and^^afe  driv- 
ing rules.  Because  power  trucks  are 
becoming  more  cphiplex  and  ex* 
pensive,  firms  are  expected  tc^place 
greater  emphasis  on  training  ^ 
grams  to  increase  the  skills  of  thetf/ 
operators.  ^    'p'  ^ 

Employers  seek  applicants  who 
have  manuaWextcrity,  me9hanical 
ability,  and  above*average  eyesight, 
including  good  depth  perception. 
Large  companies  gencJrally  require 
applicants  to  pass  a  physiga^  eX' 
amination. 

'Opportunities  for  advancement 
are  limited.  A  few  operators  may 
become  supervisors. 


Employmant  Outlook 

Employment  of^  power  truck 
oplbrators  is  expected  to  increase 
about  as  fast  as  the  average  for  all 
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occupations  ihrougli^  the  mid- 
fc  !i*980  s  In  addition  to  jobs  resulting 
from  employment  groxvth,  man^ 
operators  will  be  needed  to  replace 
those  who  retire*  dfe*  or  transfer  to 
other  occupatioos.'  .  - 

More  goods  wilJ  be  manufactured 
as  populatibn  grows  and  our  stan- 
•  dard  of  living,  riscs^  and  more  power 
^4ruck  'operators  will  be  needed  to 
move  these  goods  and  the  piaterials 
used  to  produce  them  The  need  for 
^  operators  aJso  will  increase  as  more 
firms  use  PQJ|er  truc'Ks  in  place  of 
hand  labor  .^fcove  materials 


SourcM  ofti^ddttionai 
Informatton 

Infonn^tion  on  work  opportuni- 
ties for  prfwer  truck  operators  may  . 
be'available  from  the  local  office  of 
the  State  employment  service 


PRODUCTION  PAINTERS 


«   ,    Earnings  and  Working 
^.    •  Co'nditiont 

According  to  a  survey  of 
^^etropoUtan  areas  in  1974,  power 
truck  operators  in  manufacturing 
earned  ah  average  of  $4  40  an  hour, 
slightl)^  above  the  average  for  non- 
supervisory  workers  in  all  private 
*  "padustries  except  farming  Earnings 
operators  varied  by  region 
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machinery,  if  neccssgiry.,  They  may 
also  operate  related  machines  .such 
as  wash^ing  tanks,  used  to  clean 
Items  pnor  to  painting,  and  baking 
ovens  which  dry  the  painted  arti-  * 
cics.  Th^£_,painters,  especially  m- 
experienced^  ones,  may.  loacl  items 
to  be  painted  onto  conveyors  or 
into  the  machinery. 

On  production  lines  that  use  au- 
tomatic pamtmg  ma<ihinery,  spray 
painters  paint  parts  of  an  article 
that  the  machine  mis^.  For  exam- 
ple, some/nodem  applicators  can- 
not paint  inside  surfaces,  such  as 
the  interior  of  a  bucket.  Painters 
use  regular  spray  guns  to  paint 
these  areas.  ^ 


Nature  of  the  Work 

Almost  every  meta^  or  wood 
product  manufactured  gets  a  coat- 
ing of  paint  or  other  protection. 
.T*be  majority  of  painters  in  factories 
use.  spray  guns  .to  apply  paint, 
jacquer*  varnish,^iand  other  finishes. 
Others  operate  painting  machinery 
such  as  spraying  machines,  dipping 
tanks,  or  tumbling  barreU.  The 

^ork  of  production  painters  in  fiR^^two-thirds  of  the  total  worked 


Places'  of  Employment 

About  125,000  production  paint- 
ers were  employed  in  1974.  About 
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Po\^er  ^ck  operators  are  sub  ^ 
jeer  to  hazards  such  as  collisions 
and   falling   objects    They    may  ^ 
operate  their  trucks  outdoors  where 
they  -are'  e\p^osed  to  all  kinds  of 
weather  Some  operators  may  han- 
dle loose  material  that  is  dirtj^^or 
dusty.  Moving  materials  througaout 
"a  plant. however,  is  likely. to  be  less 
routine  and  boring  thap  many  other,, 
production  jobs  ■  * 

A  trend  toward  quiver  and  hiore 
^comfortable  and  better  handling 
trucks  has  resulted  in  better  worl^ 
ing  conditions  Also,  the  incre^^irtg  * 
use  of  the  relatively  noiseless  d(c\6 
pollutant  "  free  battery  p6 veered 
truck  is  doing  much, to  improve  the 
comfort  of  the  operator  ^ 


tories  is  different  ftom .  that  of 
^  skilled  paintecs  in  construction  and 
maintenance  work.  (See  statements 
^  on  painters  and  automobile  painters 
elsewhere  in  Handbook.) 
<*Most  of 'the  work  of  productiQfi 
painters*is  repetitive  Spray  painters 
may  (>aint  several  hundred  identical 
Items  ^day  as  these  V^oducts  pass 
by  on  convey.ors-  They  rpay  have  to 
c]ean  items  before  painting  them 
on  multicolored  ones-  they 
ply  majking^lap^o  keep  colors 
f?<^n__^erlapping.  The>  follow 
directions  to  jnix  paint  and  use 
viscojsity.  meters  to  make  sure"  the 


in 


plants  that  made  automobiles, 
machinery,  furniture  and  other 
wood  products,  or  manufactured 
metal  products  such  as  cans,  tin** 
ware,  and  handtools.  Although 
production  painters  are  scattered 
geographically,  large  numbers  are 
efnployed  in  industrialized  States.  A 
fourth  of  all  furniture  painters  were 
employed  in  North  Carolina  and, 
Pennsylvania,  while  one-third  of  all 
automobile  Lgainters  worked  in 
Michigan — over  half  of  these,  in 
D^^fdrtTOVeV  a  quarter  of  the  paint- 
.ers  emplby.ed  by  companies  mak- 
ing machine^  and  metal  products 


paint  is  the  right  copsistency.  Mix-  worked  in  Ohio  apdillinois. 
ing  paint  and  figuring  areas  io^b^ 
painted  require  simple  arithmetic 
involvmg  decimals  and  fractions. 
Painters  adjust  spr^  gun  nozzles 
and  other  controls  so  that  paint  will 
be  applied  evenly-  They  a^so  ixwxsi 
clean  and  maintain  spray,  guns  and^ 
oj^er  equipment.  " 

Painting  machine  operator  set 
up*  the  painting  equipnjent  at  the 
beginning  o«  their  shift  and  are 
Responsible  for  keeping  it  running. 
They  make  sure  that  the  paint  is 
being  applied  corj-ectly  ^nd  jpake 
adjustments  or  minor  repai 
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Training,  Other  Qualifications, 
and  Advancamant 

^  New  workers  often  start  off  load- 
ing and  unloadmg  items  from  con- 
veyor linq^.'  After  they^  become 
/amiliar^  witfi  the  production 
process  and  as  opcnings^rise,  they 
may  bMaught  painung  skills.  They 
usually* learn  the  work  by  watching 
and  helping  experienced  pampers. 
The  length  of  trainpg.^anes  from  a 
few  ^days  to  se^al  months.  Some 
the    gKxiern  painting  processes,  sjich  as 
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those  us^  \o  &ppl>  povvdered 
paints,  demand  a  mure  skilled 
pamter  and  thus  a  wvmespundingl> 
longer  trainmg  period.  Xs  pamxers 
gain  experience  the>  can  advance 
to  higher  skjil  categones,  perform 
ing  more  difficult  ^ork  , 

Production  painters  should  be 
able  tu  stand  for  long  periui^  di 
Umc  AJthtKxgh  the>  seldom  have  to 
Jift  heav>  objevts.  the  produc^on 
hne  nature  of  the  job  demands  con- 
tinuous  physical   exertion  High 


to  $5  20  m  1 974,  based  on  informa 
tion  from  a  limcted  number  uf  union 
conttacts  Most  painters  covered  b> 
these  c6ntracts  ramed  betvreen  S3 
and  $5  hour 

Painpbrs  are  exposed  to  fumes 
from  pamt  and  paint  mtxmg  in- 
gredients. Some  wear  protective 
clothmg  and  masks  which  cover  the 
nose  and  mouth  The>  ma>  also  be 
exposed  to  nois>  factor)  conditions. 
When  painting  large  objects,  the> 
sometimes  work  in  awkward  and 


school  graduation  is  g^nerall^  not^  cramped  positions. 


required  for  entr>  fevel  positions, 
but  a  diploma  of  its  equivalent  ma^ 
be  needed  to  advance  to  higher  skill 
levels 

Opportunities  for  advancement 
are  limited,  although  a  i6mall 
number  of  production  painters 
become  supervisors 

Employment  Outlook 

Employment  of  production  paint- 
ers IS  expected  to  grov^  at  about  the 
same  pate  as  the  average  for^l  oc- 
cupations through  the  mid-l^80's 
Many  job  openings  w^ill  also  result 
as  experieaced  w^orkers  retire,  die, 
or  transfer  to  other  occupations. 

Most  manufacturing  industries  , 
are  expected  to  increase  their  out- 
put in  the  years  ahead.  Demand  for 
consumer  products,  such  as^  au- 
^tomobiles  and  furniture,  w^ll ,  in-  * 
brease  as  popul^ion  and  perfonal 
income  grow,  ^usiness  growth  w^f'" 
cr^te  a-  needHot^jnpre  industrial 
and  equipment  PSiinters 
^needed  to  apply,  protective 
\orative  gpatings  to  these 
iployment 

not  ei^pected  to  Sceep 
•manufactuon^output 
jcreased  use^of^ufoma^ic 
faborsaving  in* 


Among  unions  organizmg 
production  painters  are  the  Interna 
tionai  L'nion,  L'nited  Automobjle, 
Aerospace  and  Agricultural  Imple- 
ment VrorVrS'  pf  AmefiQa^  the 
United  Furnitucc  Workers  of  Amer- 
ica,  and  the  L'nilpd.Steelworkers  of 
America. 

Sources  of  Additional 
Information 

More  facts  about  job  opportuni- 
ties in  this  field  may  be  available 
from  lo^al. offices  of  the  State  em- 
ployment service. 


STATIONARY 
•ENtJTREBRS 

(D.OT  ^5^82) 
Nature  of  the  Work 


spraye 
novation; 
worker. 


*   EfrnlngtHMd  Working 
CondHlont 

Hourly  wage  rates  for  productiofT 
painters  ran^d  frbm  about  S2  26 


Stationary  engineers  Operate  ^d 
maintain   boilers,  diesel  engines, 
turbines,  generators,  .pumps,  and 
compressors.    Tlie  equipment 
of .  painters^  ^  used  to  geriftr^  power  and  to  heat 
and    air-conditW    factories   and  • 
other    buildings.n  Stationary  en- 
gineers must  oQerate  and  niaintain 
the  equipnipHt  according  to  State 
and  local  laws»  since  the  safety  of 
many  people  depends  upxsn  the, 
proper  functioning  of  the  equip- 
ment. 

Stationary  'engineers,  or  power 
engineers  as  they  are  often  galled, 
detect  and  identif)  4n>  trouble  that 
develops  b>  watching  and^  listening 


raise  output  per 
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to  machmcry,  and  by  analyzing 
readmgs  of  meters,  gages,  and  other 
^  instr\iments.  The>  operate  levers, 
throttles,    switches,    valves,  and' 
^  pther  devices  lo*{>»5i(jdirally  regu- 
late the  machinery,  ancPWli^^ord 
such  information  as  fuel  coaaIJ>H^^^ 
,  tion  and  boiler  temperatures  and 
pressure.  Stationar>  engineers  also 
giake  minor  repairs  such  as  reseat- 
ing talves  and  replacing  gaskets, 
pumps,  and  beaHngs.  ^. 

In  a  large  plant,  the  stationary  en- 
gineer may  have  charge  of  the 
boiler  room,  and  direct  the  work  of 
assistant  stationary  engineers,  tur- 
bine operatcrrs,  boiler  tenders*  and 
airconditioning  and  refrigeration 
mechanics.  In  a  smalj  plant,  the  sta- 
tionary engineer  may  operate  and 
maintain  equipment  by  himself. 

Places  of  EnipJoyment 

In  I974^btoul  193,000  station- 
ary engineers  were  employed  in  a 
Vide  variety  of  places,  inclinitng 
p^er  stations,  factories,  sewage 
and  water-treatment  plants,  office 
^nd  apartment  buildings,  hotels, 
and '^hospitals.  Federal,  State,  and 
loeal  Ibvemments  also  employed* 
large  numbers  of  these  workers. 
Most  plants  whifej^operate  on  three' 
shifts  emploj'  four*to  eight  station- 
ary engineers,  but  some  have  more. 
In  many  fDlants,  only  one  engineer  ^ 
works  on  each  shi^/ 

Because'  stationary  ''Engineers 
work  in  so  many  different  kinds  of 
industries,  they  axe  employed  ip  all 

.parts  of  .the^  country.  Although 
^ome  are  Employed  in  small  towns 
and  in  rural  areas,  most  work  in  the 

*  more  heavily  "^^fj^ulated  areas 
v^he^e  large  industrjafSnd  commer- 
cial businesses  arejdcated. 


Training,  Other  Qualifications, 
.  L     .and  Advanernent 

Many  stationary  engineers  start 
as.  helpers  or  craft  workers  in  othep^', 
trades   and    acquire    their  skills 
through    mformal    on  th^job  ^  ex- 
perience. However,  most  training 
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Stationary  engineers  operate  generators  and  turbines. 


^uthuritiesferec^mmcnd'^grinal  ap- 
prentifecship  programs  because  of 
the  iKcre«±smg  cvniplexitv  uf  the 
na^chinesr and  systems'^ 
^  4"   fleeting  Iriipprentices.  most 
joint'^    4i*bor-management  ap- 
pcenkeeihip^.  committees  prefer 
'  higfy»  school  cJt  traJe  schuoi- gfadu- 
atesivho  have  received  mstructJOn 
,^    irf  cn^hematics.  mechanical  Jraw- 
mg.  .machine- sh6p  praylice.  ph>s- 
"'i_c^.   and   chemislr>  Mechanical 
•aptuude.    manual    dexterit).  and 
good  physical  condition  also  are  im- 
p4wtartt  quahfications 

The/apprenticeship  usuallv  lasts  4    

:   vear^    In   addition  to  or-the-jc)}^  period  in  th^  State  or  locahty  in 

^  traifiing.  apprentices  receive  class  \^hich  the  examination  is  given»  and 
ro<irh  instruction  in  \  ractical  the>  must  meet  the  expericwice 
chemistry.  elementary  physics,  requirements  for  the  class  of  license 
blueprint  reading,  applied  e\ectrrt5r".  requested  and  pass  an  examination 
ty.-iind  other  technical  subjects  wjiich  may  be  written,  oral,  or'both  - 

^  Becoming,  a  stationary  engineer  Generally.*  there  are  several 
^v?1Ui<*^ut  going  through  a  formal  ap     classes  of  stationary  engineer  been- 
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p(enticeship  program  usually  takes 
manxj^years  of  experience  as  an 
assistanM<»iiCen:>ed  stationary  en- 
gineers Jn^a  boiler  tender  Ttjis 
practical  experience  usually  is  sup- 
plegiented  by  technical  or  other 
schiK^I  trying  or  home  study 

Some  States,  the  District  '^1 
Columbia,  and  many  large  dOT 
me4ium-si/e  cities  have  licensing 
requirements  for  stationary  en- 
gineers Although  requirements  for 
a  license  differ  from  place  to  place, 
the  following  are  typical  Appli- 
cants must  be  at  least  20  years  of 
age,  they  must  reside  for  a  specified 


•-4«-t.  Each  class  specifics  the  steam 
pressu?^  Of  horsepower  of  the 
equi^ent  the  engineer  can 
operate  The  chief  engineer  license 
p^mits  the  stationary  engineer  to 
operate  equipment  of  all  types  and 
capacities  An  applicant  for  this- 
license  iTiay  be  required  t?*havc  a 
high  school  education  and  4  years 
9r  approved  apprenticeship  or  on- 
the-job  training  *  The  lower  class 
licenses  limit  the  capacity  of  the 
equipment  the  engineer-  may 
operate  Vrithout  the  supervision  of  a 
,  higher  rated  engineer 

Because  of  regional  differences 
ii(  licensing  requirements,  a  sta- 
tionary engineer  who  moves  from 
one  State  or  city  to  another  may 
have  to  pass  an  examination  for  a 
new  liceYise,  However,  the  National 
Institute  for  t'niform  Licensing  of 
Povrer  Engineers  is  now  assisting 
many  States  in  adopting  a  stan- 
dardized licensing  program  that 
would  eliminate  this  problem  by 
establishing  reciprocity  of  hccnses. 

'Stationary  engineers  advance  to 
mofe*  responsible  .jobs  by  being 
placed  jn  charge  of  larger,  more 
powerful,  or  more  varied  equip- 
ment Gc^ie rally,  engineers  advance 
to  these  jobs  as  they  obtain  higher 
class  licenses  Advancement,  how- 
ever, IS  not  automatic  For  example, 
an  engineer  who  has  a  first-class 
license  may  wor];  for  some  time  as 
an  assistant  to  another  first-class 
engineer  before  a  vacancy  occurs. 
Somc'.  stationary  engineers  even- 
tually advance  to  jobs  as  plant  en- 
gineers and  as  building  and  plant 
superintendents  A  few  obtain  jobs 
as  examining  engineers  and  tcchni-'* 
cal  instructors 


Employment  Outlook 

Employment  of  statioriary  len- 
gineers  is  exj^cted  to  show  little 
change  through  the  mid- 1 980's 
Nevertheless,  sev^cral  thousand  job 
openings  will  arise  annually 
because  of  the  need  to  replace  ex- 
perienced workers  who  retire,  die. 
or  transfer  to  other  occupations 
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IndustnaJ  growth  will  result  in  an 
increased  use  of  large  boUers  an<j 
auxihar>  equipment  m  faclones. 
powprplants.  and  other  buildings 
The  need  for  additional  stationary 
engineers,  however,  will  be  limited 
by  the  trend  to  more  powerful  and 
more  centraJiifed  equipment  For 
example,  a  large  boiler  operated  by 
t>nc  siauona/y  engineer  t;:an  supply 
heat  ^nd^refngeration'  for  several 
buildings,  instead  of  each  buiWing 
having  its  own  small  boiler  and  en- 
gineer 

^  Earnings  and  Working 
Conditions 

Stationary  engineers  had  average 
hourly  earnings  of  $5  51  in  1973- 
74.  according  to  a  survey  #ef" 
metropolitan  areas  This  was  higher 
than  the  average  for  all  nonsuper- 
vtsory  workers  in  private  industry, 
except  farming.  Averages  for  en- 
gineers in^  individual^  cities  ranged, 
from  $3.88  in  Greenville,  S.C.  to 
$6  55  in  the  San  Francisco  area 

Stationary  engineers  generally 
have  steady  year  round  employ- 
merit  They  usually  work  a  5-day, 
40'hour  week.  In  plants  that 
operate  around  the  clock,  they  may 
be  assigned  to  any  one  of  three 
shifts— often  on  a  rotatirjg  basis — 
and  to  Sunday  and  holiday  work. 

Engine  rooms,  powerplants,  or 
boiler  rooms  usually  are  clean  and 
welMighted.  Even  under  the  most 
favorable  conditions,  however, 
some  stationary  engineers  are  ex- 
posed to  high  temperatures,  dust, 
dirt,  contact  with  oil  and  grease, 
and  fumes  or  smoke.  They  may 
have  to  crawl  inside  boilers  and 
work  in  crouching  or  kneeling  posi 
tion^  to  inspect,  cleait  or  repair  the 
interiors  ^ 

Because  stationary  engineers 
often  work* around  boilers  and  elec- 
trical and  mechanical  equipment, 
they  must  be  alert  to  avoid  burns, 
electric  shock,  and  injury  from 
moving  machinery 

Among  the  union^jto  which  these 
workers  belong  are  the  Interna- 


tional Cnlon  of.  Operating  En- 
gineers and^  jLhc  Intemauonal 
»  Union.  Lniled  Automobile,  Aero- 
spave  dnd  Agncullural  Iniplemenl 
Workers  of  Amenca. 

Sources  of  AddlUonaL 
information 

information  aWSut  training  or 
work  opportunities  is  available 
from  local  ofTiqes  of  State  employ- 
ment services,  locals  of  the  Inie^m- 
tional  Union  of  Operating  En- 
gineers, and  from  State  employ- 
ment services,  locals  of  the  Interna- 
tional Union  of  Operaung,  En- 
gineers, and  from  State  and  local 
licensing  agencies 

Specific  questions  about  the  oc- 
^c^pation  may  be  referred  to. 

InicmationaJ  Union  of  Operaung  Engineers 
1125  17ih  St  NW,  Washington.  DC 
20036 

National  Associaiion  of  Power  Engineers. 
Inc  176  We«  Adam  St  ,  Chicago.  Ill 
60603 

For  questions  concerning 
licej)jMg  requirements,  cont^t 

National  Institute  for  Untform  Licensing  of 
Power  Engineers.  176  West  AdaiH  St  . 
Chicago.  Ill  60603 


.  WASTEWATEfl 
TREATMENT  PLANT 
OPERATORS  (Sewage- 
Plant  Operator) 

(O.OX  955.782) 

Nature  of  the  Work 

Clean  water  is  essential  for  our 
health  and  recreation  and  for  the. 
existence  of  fish  and  wildlife. 
Wastewater  treatment  plant  opera- 
tore  help  keep  Americas  water 
clean  b>  removing  liarmful 
domestic  and  m^ustnal  waste. 

Waste  materials  ar^  carried  b> 
water  through  sewer  pipes  to  treat- 
ment   plants    Operators  control, 
equipment  to  renrovcJhese  xnaten- 
als  or  render  .them  harmless.  By 
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operating  and  maintamirjg^pumgs, 
pipes,  and  valves  that  cAnect  the 
collection  sy-stem  to  the  Ir^^tipent  * 
£aciiit>,  operators  move  pe  wasie- 
^  water  through  the  varitms  treat- 
ment processes.  |  ^  » 

Operators  read  and  micrpret  me- 
ters and  gauges  to  makfl  sure  ^rtant 
equipment   is   working,  properly.^ 
Other    jobs    include!  operating 
chemical  feeding  devices  to  remove 
pollutanu'from  wastcvLter;  taking* 
samples  of  the  water  fc^r- laboratory 
analysis,  and  testing  ahd  adjusting 
the  level  of  chlonne  m  the  >^ater. 
Operators  also  make  ?ninor  repairs  y 
on  valves,  pumps,  and  other  equip- 
ment They  use  gauges  wrenches,  - 
pliers,  and  other  common  han*- 
tools,  as  welf  as  special  took.  Occa-  - 
siOnally  operators  must  work  under 
emergency  condiuons— for  ejfam- 
pie,  a  heavy  rainstorm  may  cause 
abno/mal  amounts  of  wastewater  to 
flow  into  scwcT  pipes  and  threaten 
to    exceed    a    pJant's  treatment 
capacity. 

The  duties  of  operators  vary  de- 
pending on  the  type  and  size  of 
plant.  For  example,  the  ireatmerfl 

,  process  in  an  indi^trial  plant,  such 
as  a  food'processing  company,  may 
be  simple  since  the  wastewater  is.of 
a  known  content.  Treatment  plants 
which  serve  entire  cities,  on  the 
other  hand,  must  be-  equipped  to 
tr-:at  a  mixture  pf*waste  products 
that  varies  daily^  thus  making  the 
operator's  job'more  complicated.  In 
smaller  plants,  one  operator  may  be 

Responsible  for  the  entire  system— 
making  ^  repairs,  keeping  plant  * 
records,  handling  complaints,  and 
doing  the  maintenance- work  for  the 
facility.  In  larger  p^ants»  the  staff 
may  include  chcjnists,  laboratory^ 
technicians,  medpanics,  helpers,  su- 
pervisors, and  afiuperintendenl. 

As  a  result m. the  passage  of  the 
1972  Fed^era^ater  Pollution  Con- 
trol Act,  w^er  pollution  standards*  • 
wilt  \^cp\f\t  increasingly  stringent 
;n  the  future.  In  order  to  meet  these  » 
higher  requirements,  operators  will  ^ , 
have  to  be  able  tb  operate  more  so- 
phisticated systems;  x 
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Placet  of  Employment 

About  62,000  people  worked  full 
ume  as  waslewatec  ueatmeni  plant 
operators  m  1974,  of  whom  about 
35,000  worked  in  municipal  plants, 
25,000  m  pnvate  mdustry,  and 
2,000  in  Federal  irtsiallaUons  In  ad- 
dition, over  50,000  operators  per- 
formed operator  duues  m  addition 
to  other  related  duties. 

Wastewater  treatment  plant 
operators  are  employed  throughout 
thS  country  Geographically,  em- 
ployment IS  distributed  much  hke 
the  Nation's  population,  with  most 
job\;^  larger  towns  and  cities 
Many  operators  in  small  towns  are 
employed  pan  time 


Some  2  year  programs  leading  to 
an  associate  degree  in  wastewater 
technology  are  available,  these  pro- 
vide a  good  general  knowledge  of 
th«  water  polfution  control  field  as 
well  as  basTc  preparation  for 
becoming  an  operator  Since  plants 
are  becoming  more  complex, 
completion  of  such  courses  in- 
creases an  applicant'-s  chances  for 
employment  and  promotion 

Most  State  water  polliiljon  con- 
trol aigencfes  offer  training  courses 
to  improve  the  skills  of  treatment 
plant  operators  TWfesc  courses 
cover  principles  of  sludge  digestion, 
odors  and  their  control,  chlorma- 
tion.  sedimentation,  biological  ox- 
idation, and  flow  measurements. 
Some  operators  take  correspoad^-^ 
ence  courses  on  subjects  related  to 
wastewater  , treatment,  aTid  some 
employers  will  pay  part  of  the. tui- 
tion for  d)urses  tedding  to  a  college 
degree  in  science  or  engineering. 

Operators  may  be  promoted  to 
positions  such  as  super\isor  and  su- 
perintendent Superintendents  of 
large  and  complex  plants  are  ex- 
pected to  have  an  engineering  or 
science  degree.  A  J?igh  school 
diploma  and  increasingly,  responsi- 
ble experience  may  be  sufficient  no  - 
qualif>  as  superin{;endent  of  a  small 
or  medium-sized  plant  at  present, 
but  educational  requircmcn^ts  are  ' 
rising  as  more  complex  treatment 
pfants  are  built  to  meet  new  water 
pollution  control  standards-  Sxra^i 
many  new  and  ""Existing  plants  are, 
being  organized  on  a  regional  basis^ 
It  is  becommg^yj^creaAngly  impor- 
tant for  operators  to  receive  some 
traimng  in  n)anagemen(  techniques. 
A  limited  rlumber  of  opecators  mby 
mcnt  So'mclpositions,  particularly.^  become  technicians  employed  by 


Training,  Oth»r  Qualifications^ 
and  Advancanfient 

Trainees  usually  surt  as  helpers 
and  learn  their  skills  on  tfie  job 
under  the  direction  of  an  ex- 
perienced operator  They  learn  by 
doing  routine  tasks  such  as  refcord 
mg  meter  readings,  taking  samples 
of  wastewater  and  sludge;  and 
doing  simple  maintenance  ^wtf 
rep'iirwork  on  pumps,  electric  mo- 
tors, and  valves.  They  also  are  ex- 
pected to  perform  housekeeping 
.  tasks  sQch  as  cleaning  and  main- 
taining plant  equipment  and 
properly 

Persons  interested  m  entering  the 
field'should  have  some  mechanical 
aptitude  an^  should  be  competent 
in  basic  mathematics  Emplo>ers 
"  generally  prefer  trainees  whp 
^  high  school  dipfoma  br  its 
equivalent,  and  in  sonit  Sutes  this 
IS  a  minimu'tn ^.je<ftjcationaJ  requirc- 


in  larger  cities  and  towns,  are 
covered  by  civil  service  regulations, 
and  applicants  may  be  required  id 
pass  written  ^xamiaatic^n*  testing 
^  elementary  mathematics-  skills, 
mechanical  aptitude,  and  general 
intelligence  Operators  must  be 
agile,  since  they  have  to  cliiji^fad- 
ders  and  move  castly^^tefXirid  leav^ 
machinery 
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State  water'pollution  control  agen- 
cies to  monitor  and  provide  techni 
^  cal  assisUncc  to  plant^4hroughout 
the  State.  Some  technical-voca- 
tional schqol  or  junior  college  train- 
ing IS  generally  preferred  for  tecfini- 
cianjobs. 

In  4Q  Statc^,  superv  i)^|^and  cer- 
tain oper'ators  muSJ  pass  ^<tn  ex- 
^  amin^tion  to  certify  that  thcy^  arc 


capable  of  overseeing  treatment 
plant  operations  Voluntary  certifi- 
cation programs  arc^m  effect  in  the 
remaining  States,  with  the  excep- 
tion of  Alaska. 

Under  a  typical  program,  there 
are  different  classes  of  certification 
foe  different  sizes  of  treatment 
plants.  For  example,  to  be  certified 
a  "Class  I  operator"  capable  of 
operating  a  ^all  plant  with  simple 
equipment,  an  applicant  shpuld  be 
a  high  school  graduate,  demon- 
strate general  knowledge  of  treat- 
ment operations  by  passing  a  wnt- 
terr  test,  and  complete  I  year  of 
satisfactory  employment  at  a  treat- 
ment plant.  Requirements  for  cer- 
tification as  a  Class  IV  operator 
who  supervises  a  large  pj^nt  em-^ 
ploying  complex  technology  may 
require  a  bachelors  degree  in' 
science  and  engineering,  4  years  of^ 
treatment  plant  experience,  2  years- 
of  which  were  in  a  position  of  major 
^  responsibility,  and  specific 
knowledge  of  the  entire  fijeld  of 
wastewater  treatment  as  demon- 
strated through  a  written  test. 


Employment  Outlook 

Employment  of  wastewater  treat- 
ment plant  operators  is  expected  to 
increase   much   faster    than  the 
average  for  all  occupations  through 
th^  mid- 1980*s,  mainly  a^  a  result  of 
the  construction  of  pew  treatment 
plants^, to  process  |;he  increasing 
amount^  of  domestic-  and  industrial 
w^^tewater.    Also,  *more  hi^ly 
trained  operators  will  be  neededVas 
e)flsting     plants  ,  expand  pnd 
ftiddernize  their  ficililie*  to  Oape 
more  qffecUvely  with  wiW-^dTfo^ 
tion.  In  addition  to  ne\j^  jobs  f^^om" 
employment    growth,    many  |  job 
openings  will  v^ccur  as  experienced 
operators  retire,  die,  or^'fransfec  to 
other  occupations.'  I 

People  who  enter  (his  JfTeld 
should  have  fairly  st^dy  employ* 
ment  in  the  years  ahead.  £ver|f  dur- 
ing economic  downtufns  trea^eift 
plants  seldom  lay  off  employeds.  * 


8 


7 


OTHER  INDUSTRIAL  PRODUCTION  AND  RELATED  OCCUPATK 


77 


Earnings  and  Working 
Conditions  . 

It  is  estimated  that  the  earnings  of 
operators  ranged  from  about 
S6,500  to  S20.000  a  year  in  1974. 
based  on  information  from  several 
surveys  covering  a  number  of  cities 
throughout  the  United  States 
Operators  at  the  supervisory  level 
could  earn  even  more  Salaries  for 
trainees  were  roughly  80  percent  of 
operators'  s^aries  in  most  cities 

Because  pollution  control  is  a 
never-ending  task,  operators  work 
different  shifts  and  In  an  emergenc) 
xmy  hav^^j^ork  overtime  Opera- 
tors may  1>c>;^posed  to  unpleasant 
odprs,  as  well  as  noise  from  the 
ofJ^ration  of  elcctncal  motors  and 
pumps  However,  odor  is  kept  to  a 
minimum  by  the  use  of  chlorine  or 
f  other  chemicals. 

? 

Sources  bf  Additional 
Information 

People  interested  m  a  career  m 
wastewater  treatment  should  con- 
tacj^jip^local  or  State  water  pollu- 
iT^p^'^ontrol  agencies,.  Additional 
^information  is  available  from.^ 

-^tA^PolIuliOT)  Control  FcdcraUon.  3900 
N^^H^Wt*^  Ave  .  >VW  .  Washington, 

D  t 

Envtron(i)ct)l2i>^rotevttQa  Agenc><Ofrfta.of 
y» atefPrognlmi  Operations.  Manp>ower 
^   Dcvelopmcrjt  Staff.  40 i  M  St   SW . 
Washington.  D  C  20460 


WELDERS 

(D.O.V.,8IO.  through  819.887) 

Nature  of  the  Work 


and  steel  reinforcing  rods  m 
bndges.  buildings,  and  roads 
frequently  are  joined  by  Welding  In 
addition,  a  growing  number  of 
plastic  parts  are  welded  to  make  a 
vanet)  of  products 

Welding  processes  differ  b>  the 
wa>  heat  is  created  and  applied  to 
the  parts  being  joined.  For  example, 
in  arc  welding,  the  most  frequenti) 
used  process,  heat  is  created  as 
electncit)  flows  across  an  airspace 
from  the  tip  of  the  welding  tool  t6 
the  metal  In  resistance  elding,  the 
heat  IS  created  b>  electricity  flow- 
ing directly  through  ;He  metal  In 
gas  welding,  the  heat  of  burning 
gases  melts  the  metal  As  part  of 
most  welding  processes,  special 
filler  matenals,  called  welding  elec- 
trodes or  welding  rods^  usually  are 
melted  in  with  the  metal  to  give  the 
joint  greater  strength  '  bnce  ihe,.. 
heat  is  reanoved.  the  metal  and  filfer' 
material  harden  and  ,  connect  the 
parts.  It  is  the  welder  s  job  to  heaf 
the  metal  and  filler  material  so  that 
they  melt  together  properly  and 
harden  into  a  Strong  joint 

Because  welding  processes  diffef 
and  are  used  for  a  wide  variety  oi^ 
.purposes,  the  equipment  welders 
use  and  the  skill  levels  of  welders 
vary  Jobs  vary  from  thosjpLhighly 


/^elding  consists  of  joining  two 
pieces  of  material,  usually  metal,  by. 
nielting  tfiem  together  It  is  the 
•inosf  common  method  of  per- 
manently connecting  various  metai 
parts  that  go  into  the  construction 
of  automobiles,  spacecraft.  ships» 
^  household  appliances,  and  thou 
sands  of  other  products.  Beams 


'  ^foyiS;  to  pr«<^«nt  Inliiijti., 


skilled  manual  welders  who  can  use 
gas  and  elecinc  ar</  welding  equip- 
ment in  more  than  pne  position  and 
who  can  plan  their  work  from 
drawings  or  other  specifications  to 
those  of  unskilled  welding  machine 
tenders  who  simply  press  a  button 
to  start  a  machine.  Skilled  welders  J 
know  the  characteristics  of  steel, 
bronze,  alummum,  and  other 
metals  and  can  weld  joints  he)d  in 
vanQus  positions.  W  elders  who  con- 
struct ships  and  maiptenance  weld- 
ers are  examples  of  skilled  welders. 

Ship  w^Ida^  join  the  steel  plates 
and  beams  used  to  build  ships 
Some  joints  to  be  welded  are  on  the 
floor*  some  are  on  the  wall,  and 
some  are  overhead  on  the  ceiling. 
All  must  be  carefully  welded  to'  in- 
sure that  the  ship  will  not  break 
apart  in  -rough  seas.  ^ 

Ship  welders  generally  lise^rc 
'w:elding  equipment  because  u  welds 
the  steel  plates  faster  and  better 
than  gas  equipment.  After  reading 
instructions  on  construction  plans 
to  learn  which  Pods  to  use  and  ob- 
taining a  supply  of  rods  from  the 
s^age  area«ship  welders  are  ready  ^ 
to  fiegin  3kJ&fk.  First,  they  insert  a 
rod  in  a  holder  attached  to  an  elec- 
tric cable  from  a  gasoline-powered, 
gwierator  or  other  source  of  elec* 
tricity  Another' eJectric^  cable  is 
attached  to  the  metiH^ng  \Velded 
and  controls  arc  adjusted  to  provide 
the   right  amount  of  electricity^ 
Nexu  welders  "strike  an  arc"  by 
briefly  -pouching  the  rod  ro  the 
metal  to  start  the  electricity  flowing 
and  then  pulling  the  rod  back  to 
create  a  small  space  which^the  cur- 
rent  must  jump.  If  the  distance 
between  the' rod  and  the  metal  is 
correct,   electricity   continues  to 
flow  tf}rough  thc^rgd  and  across  the 
sp^ce,  f  reatji)g  an  electric  arc,  the^ 
h^Tatfrom  thf  electric  arcniefts  the 
rod  and  the  metal.  Welders  move 
(h^  arc  along  the  joint  and  as  tfve^ 
rod  melts  and  becomes  shorter^ 
move  the  rod  cjoser  to  the  nrfetaJ  to 
keep  the  tip  at  the  proper  distance. 
Wien  the  rod  becon}os  very,  short»^ 
welders  replace  itv  .  ' 
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Maintenance  welders  repair 
tools,  machines,  and  equipment— 
for  example,  a  farmer's  plow.  In  this 
case{  welders  bring  their  equipment 
to  the  job  Gas  welding  generally  is 
preferred  because  the  torch,  hoses, 
and  tanks  of  gas  ace  portable 

After  examming  the  plow  and 
preparing  the  break  for  repair- 
usually  by  grinding— maintenance 
werders  scIct^Jt  the  proper  welding 
rod  for  the  job.  Next,  they  light  the 
torch  and  g4just  valves  on  the  tanks 
'9f  acetylene  and  oxygen  to  obtam 
the  nght  flame  With  the  weldmg 
rod  m^ojjtf-hand  and  the  torch  m  the 
other,  they  heat  the  edges  of  the 
crack  m  the  plow  and  apply  the 
heat  As  the  metal  begins  to  meit, 
the  welders  periodically  melt  the 
end  of  the  welding  rod  in  the  hot, 
liquid  metal  while  they  carefully* 
move  the  torch  and  rod  along  the 
cra<!k  to  complete  the  repair.  Wcld> 
ers  mu?l  careful  k)  fceep  the 
torch  at  the  right  distance  from  the 
metal  in  order  to  apply  the  heat  cor- 
iectly  and  to  add  fflle^  material,  as 
needed,  to  fiU  the  crack. 

Npr^all  >i;elders  h^ve  the  skills  of 
shipbuilding  or  maintenance  weld- 
ers. For  e;^ample,  less  skilled  work- 
ers use  scipiautomatic  arc  welding 
equipment'to  speed  up  the  job  of 
welding       automobile  frames 
Semiautomatic  equipment  consists 
of  a  wel^iTng-gun  which  welders 
must  position  but  which  automati 
cally  supplies  the  proper  aijiount  of 
electricity  and  filler  Tnaterial  to  the 
joint    In  this  example,  assembly 
lines  bring  car  frames  to  welders 
and^'pu't  thirm  in  place  Welders 
then  position  their  "Welding  guns  oh 
the  parts  to  be  welded,  push  a  but 
ton  ori  thetopl,  "strike  ai?  arc^'^and 
guide  ttic^lp  to  cohiplete  one  or 
two  joints  before  the  asscm'bl^  line 
takes  thfe  frame  to  another^vc^rker, 
Like  skilled  welders,  these  wejcjtcrs 
ace  responsible  for  the  strength  of 
the  joint  However,  they  need  less 
skill  because  ^  parts  they  weld  are 
identical  and  each  welded  from  the 
same  position  as  the  others  * 
If  Ihe^factory  i^  large,  and  many 
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identical  parts  must  be  welded,  the 
company  may  save  money  by  using 
automatic  welding  machines.  Such 
machines  are  used,  for  example,  in 
making  automobile  mufflers  and 
washing  machines.  The  workers 
whp  operate  these  machines  need 
little  knowledge  of  weldir\g  and  are 
frequently  called  welding  machine 
tenders  to  distinguish  them  from 
more  skilled,  manual  _ welders. 
Welding  machine  tenders  place  the 
parts  to  be  joinc^  in  holders  on  the 
machine  To  complete  the  weld, 
tenders  simpiy  push  a  button.  The 
machine  then  clamps  the  part  in 
place  and  rotates  it.  as  necessary,  to 
complete  the  v/elding  cycle.  The 
welding  machines,  not  the  operator, 
are  responsible  for  the  weld.  After 
the  welding  cycle  is  finished,  tend- 
ers remove  the  welded  material 
and  load  the  machine  again.     ,  . 

Closely  related  to  welders  are 
cutters  The  workers  use  the  heat 
from  burning  gases  or  an  electric 
arc  to  cut  and  trim  metal  rather 
then  join  it  Some  cutters  operate 
electrically  or  mechanically  con- 
trolled machines  which  autoniati- 
^■cally  follow  the  proper  guideline 


-  Piacts  of  Employment 

About  ^6^5,000.  >elders  and 
flame  cutteij;  weice  employed  in 
1974,  including  a  Relatively  small 
number  of  flame  and  arc  cutters. 
Over  one-half  of  all  welders  help 
manufacture  durable  goods,  for  ex-* 
ample,  bojiers,  bulld6zers,  trucks, 
ships,  and  heavy  machinery.  About 
one-fourth  repair  metal  products, 
while  rfjost  of  ^he  rest  help  con- 
struct bridges,  large  buildings,  and 
pipelines.  ^ 

Welders  are  c*bncentrated  fn  the 
manufacturing  centers  of  the  Great 
Lakes  State§.  Ab6ut  one-third  work 
in  Pennsylvania,  Ohic^  Michigan, 
Indiana,  and  Illinois.  Because  of  the 
Widespread  use  of  welding,  the  rest 
are  distributed  Vnuch  the  same  as 
pppulation,  with  large  numbers 
working  fh  New  York,  Texas,  and 
Cafifornia.  "/ 


Training,  Othtr  Quallfieattont, 
and  Advanctmtnt 

Generally,'  it  takes  several  years 
of  training  to  become  a  skilled- 
welder.  Some  of  the  less-skilled 
jobs,  however,  can  "be  learned  in  a 
few  months  of' on-the-job  trainmg. 
Welding  machine  tenders,  for  ex- 
ample, can  be  taught  to  operate  a 
machine  in  a  few  hours  and  {>ecome 
completely  qualiGed  in  a  week. 

Beginners  often  start  m  simple 
production  jobs  where  the  type  and 
thickness  of  the  metal,  as  well  as  the 
position  of  the  welding  operation 
rarely  change.  As  the  need  anses,^ 
supervisors  teach  new  employees 
how  to  weld  different  typ£s  of 
metal,  and  how  to  weld  vertical  aixd 
overhead  joints.  SomtJ^ge  compa- 
nies conduct  programs  to  train  per- 
sons as  welders.  After  completing 
the  course,  individuals  are  offered 
jobs.  A  few  companies  off^r  em* 
ployees  welder  apprenticeship  pro- 
grams that  last  4  years,  in9luding* 
classroom  and  on-the-job  training. 

Persons  planning  careers  as 
.weldess  or  cutters  need  manual 
dexterity,  good  eyesight,  and  good 
eye-hand  coordination.  They 
shoufd  be  able  to  concentrate  on 
detailed  work  for  long  periods,  and 
should  be  free  of  any  physical  disa- 
bilities that  would  prevent  them 
from  bending,  stooping,  and  work- 
ing in  awkward  positions.  Many  em- 
ployers prefer  applicants  who  have 
high  school  or  ^vocational  school 
training  in  welding.  Coursesm  shop 
mathematics,  mechanical  drawing, 
bhieprint  reading^  and  physics  also 
are  helpfuL  / 

.  New  dexplopmcnts  are  requiring 
new  skills  of  weldws.  This  is  par- 
ticularly, true  in  fields  »*uch  as 
atomic  energy  o^jm§sile  manufac- 
turing, ^hich  h^ve  high  standards  ^ 
for  the  reliability,  of  weJds.  Before  J 
being    assigned  ^  to     work  .  on  ; 
buildings,  bridges,  ,or  other  jobs»*. 
where  the  strength  of  tho  weld  is*  ^' 
highly   critical,   weJdej*  may 
required  to  pass  an  examination  , 
their  welding  skills  given  by  an^em^^^- 
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^  ployer  or  •  gavemmcni  agency 
Welders  who  pass  such  examina- 
tions are  generally,  referred  to  as 
"certified  welders." 

Promotion     opportunities  for 

^  welders  are  good  Welding  machine 
tenders  may  learn  skilled  welding 
jobs;    skilled    welders    may  be 

'promoted  to  welding  inspectors, 
technicians,  or  supervisors.  Ex- 
perienced  workers  who  have  ob- 
tained college  training  on  the  prop- 
erties of  metal  are  in  great  demand 
to  develop  new  applications  for 
weldirtg  -  A  small  number  of  ex- 
perienced welders  open  their  own 
.welding  repair  sho^js 


Em^l^mtnt  Outlook 

Job  ppp^rtunities  for  welders 
should  be  very  good  in  the  years 
ahead  Employment  in  this  field 
with  many  job§  fs  expected  to  in- 
crease faster  than  the  average  for 
all  occupations  through  the  mid- 
I980's  ds  a  result  ©f  the  generally 
favorable  long-run  outlook  for 
melalworking  industries  and  the 
greater  use  of  welding.  In  addition 
tojob  openings  createji  by  empfcy- 
meni  gro*wth,  thousands  should  be 
available  each  year  because  of  the 
yiced  to  replace  experienced  weld 
ers  who  retire,  die,  or  transfer  to 
other  occupations  Job  opportuni- 
ties may  vary,  however,  because 
welder  employftient  in  manufactur- 
ing industries  fluctuates  with  ups 
and  downs  in  the  economy. 

Increases  in  population  an<f  in- 
jcome  are  expected  to  stimulate  de- 
mand for*  cars,  buildings,  heavy 
machinery,  appliances,  and  thou- 


sands of  other  products  which 
welders  help  make.  Employment  of 
welders  also  is  expected  to  increase 
as  welding  replaces  other  methods 
of  joining  metals.  Welding  generally 
is  cheaper  than  other  methods  of 
joining  metal  parts,  and  is  being 
used  more  and  more  frequently  in 
the  manufacturing  and  construction 
industries. 

Employment  opporiiiniircs 
should  be  especially  good  for 
skilled  welders  in  nuclear  power- 
pUnt,  pipeline,  and  ship  construc- 
tion jobs  Recent  reports  mdicate 
that  a  shortage  of  skilled  welders 
exists  in  these  industries. 

Earnings  and  Wor}clng 
Con^lont 

National  wafil  data  on  welders 
are  not  available'.  However,  the 
limited  data  vailable  indicate  weld- 
ing machine  tenders  earned  from 
S3.$i  to  S5.10  in  1974.  Welders  m 
the  construction  indust|:y..j£3rned 
S4.50  to  S 1 0  an  hour,^pending  on 
location. 

.  Welders  and  cutters  use  protec- 
tive clothing,  safety  shoes^oggles, 
helmets  with  protective  lenses,  and 
other  devices  to  prevent  burns  and 
eye  injuries.  Although  lighting  and" 
Ventilation  are"  iisti4lly  adequate, 
they  occasionally  work  in  the 
presence'  of  poisonous  gases  and 
fumes  caused  by  th^  meltirjg  of 
some  raetals.  They  are  often'i'n  con- 
tacffwith  rust,  grease,  and  dirt  on 
metal  surfaces.  Welding  machine 
tenders  are  largely  free  from  the 
hazards  associated  with  hand  weld- 
ing.   Ah    eyeshield    or  goggles 
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generally  offer  adequate  protectipn 
tOtthese  workers. 

Many  weiders  are  union  mem- 
bers. However,  because  welding  is 
also  done  by  other  craft  workers, 
for  example  by -pipefitters,  and  has 
only  recently  been  receiving  recog- 
nition as  a  distinct  craft,  welders  be- 
long to  -many  different  unions. 
Among  these  are  the  international 
Associatiort    of   Machmisls  and 
Aerospace  Workers;  th^ntema-* 
tional    Brotherhood  Boiler- 
makers,      iron  SPfJp.builders, 
Blacksmiths^  Forgers  and'  Helpers; 
the  international  Union,.  United 
Automobile,      Aerospace  a'nd 
Agricultural  implement  Workers  of 
America;  the  Unitecf  Association  of 
Journeymen  and  Apprentices  o|" the 
Plumbing  and  Pipe  Fitting  industry 
of  the  United  States  and  Canada, 
and  the  United  Electrical.  Radio 
and  Machine  Workers  of  America 
(ind  )   Only  one  labor  organiza- 
tion—the    international  Union* 
United  Welders  (ind.). 

Sources  of  Additional 

^  Information 

*  '  *^ 

-'for  further  information  oti  iratn- 
ing  and  work  opportunities  for  weld- 
'  ers,  contact  local  employers  or  the 
lofal  office  of  the  State  employ- 
ment service."  For  general  informa- 
-Uon  about  welders,  write  to: 

*^The  Amencan  Welding  Society,  2501  NW 
7lh  St..  Miami.  Ha  33125 

Internauonal  Union.  United  Adtomobile. 
Aerospace  and  Agncullural  Unplement 
Wockers  of  Amenca.  8000  East  Jeffer^ 
son  Ave«.  Delroil.^ich  48214. 
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OfTice  workers  perform  a  wide 
range  of  tasks  that  are  needed  to 
keep  business  and  other  orgarfiza 
lions  running  on  a  day  to  day  basis 
Clerical  workers,  such  as  secretar- 
ies and  typists*  maintain  files,  type, 
and  operate  office  machines 
Professional  and  iechnicar%i»' 
ployees  give  legal  advice<r-prepare 
andj  ,  analyze  financial  reports, 
de;;sfgn  computer  systems,  and  ar- 
range bank  loans. 

Opportunities  in  office  work  exist 


for  people  with  widely  different 
educational  backgrounds.  Some 
jobs  Can  be  entered  with  only  a  high 
school  education,  many  others, 
however,  require  at  least  a  college 
degree. 

Many  clerical  eniploye'es  work 
with  things  and  often  do  detailed, 
/repetitive  tasks.  Most  professional 
)  office  workers,  on  the  other  hand, 
work  with  ideas,  they  apply  their 
skills  to  solving  problems  and  devis- 
ing ways  to  provide  bettcf  services 


to  those  who  depend  on  them. 
Besides  the  technical  skilb  required 
to  do  their  jobs,  office  workers  need 
judgment  and  the  ability  to  conimu- 
ntcate  their  ideas  to  others. 

This  chapter  of  the  Handbook 
describes  office  -work  in  Clencal 
Occupations,  Computer  and  Re* 
lated  Occupations,  Banking  Occu> 
pations.  Insurance  Occupations, 
and  Administrative  and  Related 
Occupations. 


CLERICAL  OCCUPATIONS 


About  15  millicMi  people  worked 
in  clerical  jobs  in  1974.  M^hy  k^ep 
records  and  do  other  office  paper- 
work. Others  handle  communica- 
tions, operate  ofCcc  machines,  ship 
and  receive  merchandise,  and  rmg 
s^Ies  on  cash  registers 

"Workers  in  clerical  jobs  have  a 
wide  variety  of  skills  artd  ex- 
perience. They  include  highly 
skilled  title  searc^ters  in  real  estate 
firms  and  executive  secretaries  in 
business  officer  as  well  as  relatively 
unskilled  messengers  ^^--atia  file 
clerks,  Despiiethe  dive^^sity  of  jobs 
and  duties,  much  clench em(>loy- 
ment  is  concentrated  in  just 
familiar  jobs.  Roughly  1  ^  every  5 
clerical  workers  is  a  secretary  or 
stenographer  Qne  in  ten  is  a  book- 
keeijer.  The  accompanying  cKart 
show$  employment  in  these  and 
other  major  clerical  occupations 
discussed  in  the  Handbook. 


Training,  Oth«r  QiMMificationt, 
^    and  Advancamant 

Clerical  workers  need  high 
school  diplomas  for  all  but  the  most 
routine  jobs,  and  many  employers 
prefer  applicants  who  have  had 
business  courses.  Some  companies 
cooperate  with  local  high  schools 
and  business  schools  in  office  ^du- 
^  cauon  programs  that  enable  stu- 
*  dents  to  work  part  time^  while  at- 
tending school.  This  experience  is 
helpful  for  beginners  seeking  jobs 
after  graduation.  Many  States  and 
localities  sponsor  programs  to  train 
unemployed  and  low-skilled  work- 
ers for  entry  level  clencaf  jobs. 

Beginmng'tlencal  workers  often 
reget^ve  on-the-job  training.  They, 
leanj  how  their  employers  keep 
records  and  become  familiar  with 
the  kinds  of  business  forms  used. 
<^ome  new  ^workers  learn  to  operate 

it 


adding  ^.and  duplicating  xnachines 
ancf  other  kinds  of  office  equip- 
ment. TTiey.may  attend  classes  to 
learn  how  to  operate  tabulating 
machines  and  other  specialized 
^dquipment.  Secretaries,  stenog- 
^'raphers,  an3  typists  need  special 
skills  that  must  be  learned  ih 
schools  or  formal  training  pro- 
grams. 

Many  clerirol  jobs  require  read- 
ing comprehension,  a  knowledge  of 
spelling  and  grammar,  and 
arithmetic  sicills  Employers  prefer 
applicants  for  almost  all  clerical 
jobs  to  have  basic  typing  skills. 
Some  employers  test  applicants  for 
clerical  aptitude. 

Advancement  opportunities  for. 
clerical  wdrlcers  are  good,  and  . 
many  employers  provide  courses  so 
that  their  employees  can  learn  the 
skills  needed  for  more  demanding 
jobs  As  workers  become  more 
highly  skrfled,  they  "are  assigned 
more  difficult  tasks,  Fpr  example, 
junior  typists  may  b^  propioted  to 
more  responsible  jobs  as  senior 
typists  as  their  typing  speed  and  ac- 
curacy imfproves  *Reccptioni^ 
who  learn  typing  and  office 
procedures  may  becom'e  secretaries 
or  typists.  Promotion  to  supervisor 
or  manager  generally  de{>enc(s  on 
leiadejjhip  ability,  ^rk  exjstjsrience, 
and  knowledge^of  the  overall  opera- 
ions  of  the  organization 


Employmant  Outfook 


E^nployment  of  clerical  worker? 
is  expcctejj.  t^Jncrcase  faster  than 
the^  aver^^^r  all  occupations 
through  tini^^l980's.  In  addition 
to  the^an^  new  jobs  created  by 
this  growth,'  about  a  iSillion  job. 
openings/^yesu  will  occur  as  em- 
ployees die^  retire.  Or  leave  tficir 
jobjs. 

Future^growth  in  thri^  number  of 
clerical  workers  is  expected  to"' . 
resuh  primin)^  from  the  increasing 
paperwork  tf{at#w^l  accompany  the^ 
expansion  of  !ar^c  and  complex  or- 
ganization«i>  A  grtfat  dpal  of  this 
paperwork  is  haiWjed  by  computer.' 

■     ■  ■■    .  '     .  s\ 
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The  impact  of  automation  on  office  ^  the  Northeast,  $165  in  the  West, 
equipment  and  pi^edures  is  con-    and  $149  in  southern  cities 

Clerical  employees  work  a  40- 
hour  week  m  most  cities,  in  some, 
especially  in  the  Northeast,  the 
scheduled  work  week  is  35  hours. 

Most  clerical  workers  in  ferge  cit- 
ies receive  7  paid  holidays  or 'more 
a  year  and  2  weeks'  vacation  after 
working  I  year  Longer  vacations, 
based  on  added  years  of  service, 
may  range  to  4  weeks  or  more 
Group  life  and  health  insurance 
plans,  sick  benefits,  and  retirement 
plans  often  are  available 


stderable.  but  it  is  more  important 
in  some  jobs  than  in  otb^s  In 
general,    long  term  employment 
prospects  are  best  in  clerical  occu 
patioi^  which  are  not  affected  by 
automation,  in   those   which  are 
compatible  with  computer  applica 
tions,  and   in  jobs   which  have 
developed   as   a    result   of  new 
technologies  Job  opportunities  are 
especially    favorable    for  recep 
tionists.   secretaries,   typists,  and 
computer  opjerators    Demand  for 
these  workers  will  be  particularly 
strong  in  banks,  msurance  compa 
flies,    manufacturing    firms,  and 
profe^onal  service  organizations. 

As  more  firms  use  computers  and 
bustness^achines.  routine  clerical 
jobs  such  as  payroll,  bank,  and  fiJe 
clerk  may.  be  reduced  or 
eliminated.  However,  as  work  is 
shifted  from  clerks  to  machines, 
'^  many  jobs  will  be  created  for  cleri-' 
cal  workers  vCho  are  familiar  with 
computer  operations,  particularly 
in  large  firms. 

Persons  ^with  clerical  skills,  par- 
tii^ularly  secretarial  and  typing 
skills,  should  find  extensive  opfjpor- 
tunities  for  tcjnporary  or  part-time 
work  as  more  employers  use  these 
worker$H.:.during  peak  business 
pejyods. 


Earnings  and  Working 
^     •  Conditions 

Clerks  in  routine  jobs  earned  as 
little  as  $95  a  wfeek,  while  many 
highly  jskilled  workjcrs  Were  paid 
$200  or  more,  according  to  a  1974 
survey.  Salary  variations  within  an 
occupation  are  relatively  common 
and  these  usually  rpQcti  differences 
in  educational  level,  work  ex- 
perience, and  level  of  responsrbili- 


Salaries  In  different  parts  of  the 
country  also  vary;  ^  earnings 
geneidlly^rc  lowest  in  southern  cit^ 
ies  and  highest  in  northeastern  and 
western  Drban  areas  For  example, 
secretaries  averaged  $  1 66  a  week  in 


Sources  of  Additional 
Information* 

Many  State  employment  service 

offices  can   provide  information 

about  earnings,  hours,  and  employ- 

j^ment  opportunities  in  clerical  jobs 

Information  concerning  training 

for  clerical  occupations  in  your 

State  is  available  from: 
* 

Sutc  Supervisor  of  OfRce  Occupations  Edu 
cation.  Slate  Department  of  Education, 
State  capital  ^ 

A  directory  of  private  "busin^^ss 
schools  located  in  cities  throughout 
the  country  may  be  obtained  from* 

United  Busihess  Schools  Association.  1730 
M  Si.  NW,  Washington,  DC  20036 


BOOKKEEPING 
W0RKER3 

^  (D.p.T.  210.368,.tfirough  .588, 
216.388,  and  219'.388  and\488j 

Nature  of  the  Work 

* 

Every  business  needs  systematic 
and  up-to-date  records  of  accounts 
knd  business  transactions.  Book- 
keeping workers  maintain  these 
records  in  journals,  ledgers,  and  on 
other  accounting  forms.  They  also 
prepare  periodic  financial  state- 
mcjpts  showing  all  money  received 
a>ia  paid  out.  The  duties  of  book- 
keeping, workers  vary  with  the  size 
of  the  business.  ,  >• 


In  .many  small  firms,  general 
bookkeepers  (D.O.T.  210.388)  are 
the  only  bookkeeping  wojkers. 
They  analyze  and  record  all  finan- 
ciah  transactions,  such  as  orders  and 
cash  sales.  They  also  check  money 
taken  jn  against  that  paid  out  to  be 
sure  accounts  balance,"  and  cal- 
culate the  firm's  payroll.  Although 
most  of  this  work  is  done  by  hand, 
occcisionally  bookkeepers  use  sim- 
ple office  equipment  such'as  adding 
machines.  General  bookkeepers 
also  prepare  and  mail  customers' 
bills  and  answer  the  telephone. 

In  large  businesses,  a  number  of 
bookkeepers  and  accounting  clerks 
work  urider  the  direction  of  a  head 
bookkeeper.  Bookkeepers  often 
specialirc  in  certain  types  o^  work 
such  as  preparing  statements  on  a 
company's  income  from  sales  or  its 
daily  operating  expenses.  They 
sometimes  use  complex  bookkeep- 
ing machines  to  perform  these  du- 
ties. Accounting  clerks  (D.p.T. 
219.468),'  sometime^  known  1  as 
bookkeeping  clerkST  perform 
variety  of  routine  duties.  They 
record  details  of  business  transac-v 
tions,  including  deductions  -from 
payrolls  and  bills  paid  and  due. 
They  also  .may  type  vouchers,  in- 
voices, and  other  financial  records. 


Placet  of  ^ployment 

Bookkeeping  workers  numbered 
almost  1.7  million  persons  in  1974. 
About  90  percent  were  women. 
Jobs*  for  bookkeeping  workers  are 
found  in  all  kinds  of  firms,  with  an 
especially  large  number  in 
wholesale  and  retail  trade.  One  of 
every  threfe  bookkeepers  works  for 
a  ret^ail  store  or  wjiolesale  firm.  In 
addition,  many  work  in  factories,* 
banks,  insurance  companies, 
hospitals,  and  schools.  . 

Trlinlng,  Other  Quallficatlont, 
iiirtd  Advancenient 

High  school  graduates  who  have 
tak^n  business  aritfimetic,  book- 
keeping, and  accounting  meet  the 
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minimum  requirements'  for  mQst 
bookkeeping  jobs  Some  em 
ployers,  howevei*.  prefer  applicants 
who  have  completed  busine.ss 
courses  at  a  junior  college  or 
business  school 

Persons  also  may  quahfy  for 
bookkeeping  jobs  through  on-the- 
jbb  training  !n  some  areas,  compa- 
nies cooperate  with  business 
schools  and  high  s<?hools  m  work- 
stud)  programs  These  programs 
offer  part-time  experience  that 
helps  students  get  jobs  soon  after 
graduation 

Bookkeeping  workers  need 
above  average  aptitude  for  workmg 
with  numbers  and  a  knack  for  con- 
centrating on  details  They  should 
be  able  to  type  and  operate  various 
office  machines  Because  they  de- 
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pfend  on  other  ^ice  workers  for  m-  year  through  1 985.  Jobs  will  be  nu 
formation,  bookkeepers  should  beV  merous  even  though  bookkeeper 


able  to  work  as  pan  of  a  team 

Newly  hired. bookkeeping  work- 
ers begin  by  recoi'ding  routing 
transactions.  They  advance  to  more 
responsible  assignment^  such  as 
preparing  income  statements  and 
operating  complex^  bookkeeping 
machines.  Some  workers  are 
promoted  to  supervisory  jobs! 
Bookkeepers  who  complete  courses 
in  college  accountin"^  may  become 
accountants  {The  occupation  of 
accountant  is  discussed  elsewhere 
in  the  Handbook.) 

Employment  Outlook 

Thousand^  of  job  openings  for 
bookkeepers  are  expected  every 


employment  is  expected  to  grow 
slowly  over  the  next  10  years  or  so, 
for  the  occupation  is  large  and  tur- 
nover is  high.  Most  job  openings  for 
bookkeepers  will  occur  because  of 
the  need  to  replace  workers  who 
die,  retire,  or  stop  working  for  Other 
reasons. 

Future  ^employment  growth  m 
this  occupation  will  be  slowed  by 
the  increasing  use  of  electronic  data 
processing  and  various  types  of 
bookkeeping  machined  Many 
machines  can  process  data  more  ac- 
ycurately,  rapidly,  and  economically^ 
than  \yorkers  doing  it  by .  hand. 
Nevertheless,  need  for  bookkeep- 
ing workers  is  expected  to  outpace 
the  impact  of  laborsaving  office 
machines  over  the  next  decade. 


'Capable 


ERIC 


rkera  advaiii^e'  quickly  to  more  dllflculf  work  utlrig  a  bookkeeping 
machine. 


Earnings  and  Working 
Conditions 

Beginning  accounting  clerks  in 
private  ,  firms   averaged   $55 1  "a 
month  in  1974,  according  to  a  Bu- 
reau of  Labor  Statistics,  survey  of 
cierTtal^ccupatiofis.    They  had 
higher  salaries,  on  the  average,  Jhan 
beginning  file,  clerks  or  typisfs,  but 
teamed  less  than  beginning  secreta- 
ries or  stenographers.  Experienced 
accounting  clerksr*  earneti  $697  a 
month,  about  the  sam\  as  the 
.average  for  all  nonsupervisbry  wor- 
kers in,  private  industry,  Wxcept 
farming.  \|-' 

In  late  1974,  starting  salaries  in 
the   Federal  Government  range  * 
from  $5,996  (05-2)  to  $6,764  (GS- 
3)  for  bookkeeping  workers  right 
oi^t  of  high  school.  Starting  salaries 
were  highjer  for  booklceeping  work- 
ers with  at  1east-2  years'  work  ex- 
perience or  2  y^ars  of  college  edu- 
cation. These  salaries  ranged  from 
,$7,596  (GS-4)  to  $8,500  ^GS-5) 
per  year.  Average  salaries  in  the 
Federal  Government  in  late  1974 
for  general  accounting  clerks  were 
'$12,800  per  year. 

^Wtykmg  coTiditions  for  book-- 
keepers«are  similar  to  those  of  other 
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oCTice  workers  m  th^saipe  firms. 
(See  introductory 
ch/pter  for  more  irfformauon  on 
eammgs  and  working  corKhtions 
and  for  sources  of  additiondl  inCor- 
mationj  , 


CASHIERS 

(D.O.T  21 1.138,  ,368,  ,468,  .488, 
and  299  468) 

Nature  Of  the  Work 

Supermarkets,  mavie  theaters, 
and  restaurants  are  among  the 
many  ^  businesses  that  employ 
cashiers  to  handle  payments  from 
customers  Most  cashiers  receive 
money'  make  change,  fill  out 
charge  forms,  and  give  receipts 
(Since  ft  is  different  from  other 
cashier  jobs.  «the  occupation  of 
barik  cashier  js  discussed  elsewhere 
in  thi  Handbook.) 
*  In  addition  to  these  ^^lrt4^s, 
cashiers,  depending  on  their  em- 
ployers, m,ay  do  other  jobs  and  h^e 
different  job' titles.  Those  wher^ork 
m  theafeTS>  for  example,  arte  often 
called  box  oflfic^^ca^ers ^^KX^icket 
sellers.  They  operale-Oticket; 
dispensing^  machines  bnd 
t^ephone  inquiries.  Restaurant 
c^^iers,  sometimes  called  c^hier 
checkers,  h'andle  reservations 
meals  and  special  parties,  type 
menus,  or  sell  items  at  the  can 
and  cigarette  counter  In  supermar- 
kets and  otherXself-service  stores, 
cashiers  known  a$  check-out  clerks, 
checkers,  or  grocery  clerks  wrap  or 
bag  purchases  and,  dyring  slack 
periods,  may  restock  shelves  a?td 
^mark  prices*  In  many  offipes, 
cashiers  known  as  agency  or  fronts 
office  cashiers,  type,  operate  the 
switchboard,  do  bookkeeping,  and 
"act  as  receptionists. 

Cashiers  operate  several  types  of, 
machines.  Many  use  cash  registers 
which  print  the  amount  of  the  sale 
on  a  paper  tape  However,  a  rfipidly 
growmg  number  of  cashiers  operate 


computerized    point-of-sale  reg 
tsters  that  automatically  calculate 
the  necessar:^  taxes  and  record  in 
ventory  numbers  and  other  infot 
mation.  Point  of  sate  registers  are 
replacing  less  versatile  modelsNm 
.many  stores.  Cashiers  who  work  in 
hotels  and  hospi^tals  use  machines 
th^  record  charges  for  telephone, 
meokal,  and  other  services  and 
prepare  itemized  bills.  Cashiers  also 
operate     adding     and  change- 
dispensing  machines. 

Places  of  Employment 

In  1974,  ^bout  1.1  million  per- 
sons,  over  85  percent  of  them 
women,  worked  as  cashiers.  More 
cashiers  work  in  supermarkets  and 
grQcery  stores  than  in  .any  other, 
kind  of  store.  However,  cashiers  are 
needed  in  businesses  of  all  types 
and  sizes,  and  many  find  jobs  in  de- 
panment  ,  stores,  drugstores, 
shoestores,  hardware  stores,  furni- 


ture stores,  and  in  other  kinds  of 
retail  stores.  Restaurants  and 
theaters  also  employ  a  large 
number  of  cashiers.  Most  of  the 
businesses  employing  cashiers  are 
located  in  cities  or  suburban 
shopping  centers;  however,  many 
are  in  small  towns. 

Opportunities  for  part-time  work 
are  very  good.  Nearly  half  of  all 
cashiers  work  part  time,  one  in  four 
is  a  student.  » 

Training,  Other  Quallftcatlons, 
and  Advancement 

Employer^,  ''  prefer  beginning 
cashier  with  h^h  school  diplomas. 
Courses  in  business  arithmetic, 
bookkeeping,  typing,  ^d  other 
business  subjects  are  good  prepara- 
tion for  cashier  jobs.  Cashjer  train- 
ing is  olffered  as  part  of  many  public 
school  vocational  programs.  ^ 

Many  employers  offer  on-the-job 
training  for  cashiers.  In  a  small  firm. 
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the  bcgjnning*ca$hier  is  trained  on 
the  job  by  an  experienced  worker 
In  large  firms,  cashier  training  pro- 
grams often  include  classroojn  in- 
struction in  use  of  the  point  of  sale 
register  and  in  other  pJiaseV  of 
cashiers*  jobs. 

,  For  some  cashier  jobs,  employers 
seek  persons  who  have  special  skills 
or  business  experience,  such  as  typ-* 
ing  or  seRing  Many  cashier 
openmgs  arc  filled  by  promoting 
clerk-typists  m  offices,  stock  cleYks 
and  baggers  m  supermarkets,  ar^d 
other  qualified  workers  already  em* 
ployed  by  the  firm 

Persons  who  want  to  become 
cashiers  should  be  able  to  do  repeti- 
tious work  accurately  They  need 
finger  dexterity,  a  high  degree  of 
eye-hand  coordination,  and  ^In  ap- 
titude for  working  with  figures. 
Be^:ausc  they  meet  the  public, 
cashiers  should  be  neat  in-  ap- 
pearance-and^le  to  deal  tactfully 
and  pleasantly-wtth  customers. 

Prom0tK)a  opportunities  for 
cashiervpijd'.to  be  limited.  How- 
ever, tnc  cashier*s  job  affords  a 
.  good  opportunity  to  learn  an  em- 
ployer's business  and  so  may  serve 
as  a  ^teppin^stone  jjg^  a  more 
responsible  '  clerical  job  or» 
managerial  position.  Cashiers  work- 
ing jn  chainstores  and  other  large 
retaiNjusinesse^  for  example,  may 
advance  to  department*  or  store 
managers. 

;^mployment  Outlook 

Job  openings* for  cashiers  are  ex-, 
pected 
I, 

grow  about  as  fast  as  the  average 
for)ill  occupations  New  jobs  will 
rwUv^from  future  business  growth, 
particularly  in  retail  trade  More 
inlportant 'than  growth  as  a  source 
of  jobs  for  cashiers,  however,  i^*the 


\ 

Future  employment  of  cashiers  is 
likiJy  10  be  affected  by  the  use  of 
computerized   checkout  systems, 
which  are  t>cginning  to  replace  cash 
registers  ih  some- supermarkets.  An 
optical  or  magnetic  scanner  trans- 
mits the  code  -number  of  each 
purchase  to  a  computer  which  is 
programmed  to  record  the  pnce  of 
the'  item,  add  the  tax,  and  print  out 
a  receipt  The  computer  also  keeps 
track  of  the  store 's'^ventory  and 
places  orders  with  the  warehouse 
when  stock  is  needed    With  this 
system,  more  of  the  work  is  handled 
b>  machine,  and  supermarkets  may 
not  need  as  many  stock^clerks  and 
cashiers  Employment  growth  is  ex- 
pected   to    slow    with  eventual 
widespread  adoptipn  of  automated 
checkout  systems?  * 


Earnings  ayi  Working 
Conditions 

Beginning  cashiers  often  earn  the 
minimum  ws^e  required  by  law  In 
several  States  and  in  esiablishments 
covered  by  the  Federal  law,  the 
minimum. was  SI  90  or,S2  an  hour 
in  1974  Ur>ionjzed  cashiers,  many 
of  them  grocpry^eckers  in  super- 
markets,  had  average  earnings  in 
1974  which  ranged  from  S3. 30  to 
S5  90^  hour  for  experienced  wor- 
kers in  metropolitan  areas. 

Ca"s^rs  often  work  during  rush 
periods  such  as  holidays,  weekends, 
late  afternoons,*  and.,  evenings. 
Work  at  these  times  often  is 
required  in  theater^  restaurants^ 
and  foodstores.^  Many  cashiers  in 


ected  t9  be  piffntiful  through  these  places  work  part  time  (jf  on 
985  Employment  is  expected  to  split  shifts.  Full-time  cashiers^m  su- 
permarkets ^nd  other'^iarge^tail 
stores  us&ally  work  a  5-day,  40; 
hour  week,  however,  they  generally 
work  on  Saturday  and  have  another 
day  off  during  the  week. 
Most  cashiers  work  indoors, 
need  to  replace  worker^  who  ^ie,  ^ften  in  sm^ll  booths  or  behind 
retire,  or  stop  working  for  other  counters  Jocated  near  store  en- 
reason§  Because  the  occupation,  is  trances  In  som^^ases,  they  are  ex- 
large  and  turnover  is  high,  many  ^osed  to  cold  drah^^ijjthe  winter 
cashier  jobs  will  be  available;  over  ^and  considerable  heatduriri^he 
the  n^joJO  years  summer  (See  introductory  section 
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of  this  chapter  for  sourccs^of  addi- 
tional  informatibn,) 


COLLECTION  WORKERS 

(D.O.T.  240.368) 
N«tuc«  of  the  Work 


Companies  that  lend  money  or 
extend  credit  expect  to  be  repaid. 
However,  customers  ^  who  "buy 
now*'  are  not  always  aWe^o  **^pay 
later/*  Collection  M/orker?,  often 
caFTed  bill  collectors,  help  maintain 
a  company's  financial  well-being  by 
keeping  bad  debts  to  a  minimum. 

A  collector's  primary  job  duty  is 
to  convince  people  to  make  good 
on  unpaid  bills.  The  collector 
usually  receives  a  bad  debt  file  after 
normal  billing  methods,  such  as 
monthly  statements  and 'collection 
form  letters,  have  failed  to  elicit 
payment.  The^le  contains  informa- 
tion about  the  debtor,  the  nature 
and  amount  of  the  unpaid  bill,  and 
the  last  time  payment  was  made. 

The  collector  then  contacts  the 
debtbr,  determines  Why  the  biU  is 
unpaid,  and  tries  to  get  the  debtor 
to  pay  or  make  new  arrarfgements 
for  payment.  ..  . 

The-^pproach  that  collectors  use 
depends  on  the  type  of 'payment 
problem  they  are  handling.  Some- 
tffftes  customers  feel  that  the  bii]  is 
incorrect,  or  that  the  merchandise 
they  bought  Is  faulty,  or  that  ser- 
vices they  were  billed  for  w^e  hot 
properly  perfpxnfed.  Collecjors 
normally  recommend  that  the 
debtors  resolve  these  disagreements 
by  contacting  the  original  sellers.  In 
la'rge  stores,  problems  are  referred 
td  special  "customer  s^xyice"  de;  ' 
partments,  set  *up  to  deaT^t 
disputed  accounts..  If  the  'problems 
are  not^sPttl^d,  the  collectors  4gain 
conlat2t  the  customers  to  convmcef* 
them  •that  ^th^y  ^were  properly 
charged  apdsh£<uld  pay  the  debts. 

When  customers  bave  met  with 
financial  emergencies  or 
mismanaged  their  money,  collec* 
tors  may  wor}c  o^t  new  payment 
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schedules  '  If  collectors  find 
customers  fr<iudu!eral)  avoiding 
pa>ment  of  ihejr  bills,  ihe>  ma) 
recommepd  that  the  fucb  be  turned 
over  to  an  attorney 

Whc/i  a  debtor  moves  without 
leavmg  a  forvr^dmg  address,  the 
collector  ma>  mquire^t  the  post  of- 
fice," search  telephone  directones^ 
and  call  on  the  person's  friends  and 
former  neighbors  In  large  collec- 
tion operations,  this  may  be  ^done 
by  collection  workers  known*  as' 
"tracers  " 

In  small  organizations  bill  coll&Cr 
tors  may  perform  other  functions 
bewdes  contactmg*  delmquenl 
customers  They^  may  advise 
customers  havrng  financial 
problems,  or  contact  customers  to 
determine  if  they  are  satisfied  with 
the  way  their  accounts  are  being 
handled  Some  collectors  supervise 


xht    reposscssipn    procedure   for  opportunities  are  best  in  heavily 

businesses  that  reclmm  goods  *hen  populated   urban   centers.  Many 

payment  is  not  made  firms  having  branch  offices  in  niraJ 

Although  most  colievloxs  do  the/r .  areas  locate  their  collection  depan- 


work  by  phon?,  som^  make  per- 
sonal visits  to  the. debtor.  These 
visits  usually  iire  necessary  when  a 
large  amount  of  money  is  involved 
and  the  debtorlias  been  unrespon-- 
sive  to  phone  contact 

c 

Plactt  of  Employment 

About  60,000  persons — over  a 
third  of  them  women— were  collec 
uon  workers  in  1974  Although  col 
lectors  workjfor  a  variety  of  busi- 
nesses,  most   are   employed  by' 
banks,  loan  companies,  and  collec- 
tion agencies  Many  others  work  for 
retail  and  wholesale  businesses 
'   Jobs  for  collectors  are  found 
throughout  the  United  States,  but 


ments  ih  the 
nearby  cities. 


business  district  of 


Training,  Otbtr  QuaffiPfofttiona, 
and  Advancament 

^  A  high  school  education  usually 
IS  sufficient* fpr  entry  into  the  col- 
lection'field.  Because  a  collector 
handles  delinquent  accounts  on  a 
person-(o-person  basis,  high  school 
courses  in  psychology  and  sp>eeciv^ 
may  be  use/ul  Previous  employ- 
ment as' a  sales  derk  can  help  the 
collection  worker  learn  how  credit 
transacuons  originate  and  how  they 
are  handled  at  the  pom t*  of  sale. 
Knowledge  of  a  foreign  language 
may  be  an  asset  for  persons  seeking 
collection  jobs  in  areas  with  large 
non  English  speaking  populations 

Most  of  a  collector*s  training  is 
on  the  job  The" employer  may  pro- 
vide training  mamuals  Xh^^  expla;in 
collection  ^procedures,  but  more 
often  the  new. employee  gains  col- 
lection skills  informally.  For  exam- 
ple, the  new  collector  learns 
telephone  techniques  by  listening  as 
e;cperienced  workers  make  collec- 
tion calls. 

A  collector's  most  important 
asset  is  thle  ability  to  get  along  with 
different  people.  He  or  she  must  be 
alert,  imaginative,  and  quick-witted 
to  handle  the  difHcult  situations 
that  are  a  part  of  collection  work 
While  collectors  should  be  sym- 
pathetic to  the  bill-payers* 
problems,  they  also  must  be  persua- 
sive ID  overcome  some  debtors' 
reluct^^e  to  fulfill  their  financial 
obligations.  Because  a  collector 
spends  most  of  the  day  on  the 
telephone,  a  pleas^t  speaking 
voice  and  manner  are  important. 

The  collector's  job  generally  of- 
fers limited  opportunities  for  ad- 
vancement, competition  for  the  few 
supervisory  positions  is  keen.  The 
collector  with  above-average  abili- 
ties, however,  may  become  a  col- 
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lection  manager  or  supervisor  of  a 
staff  of  collectors  Soi*  collection 
wrkers  progress  toother  positions 
in  the  credit  field/such  as  baqk  loan 
officer  or' outside  reprcscntaiivc  for 
a  collection  agency  Further  educa- 
tion, such  as  that  available  through 
professjuna)  associations  of  collec- 
tors or  college  coursj&s,  may  be 
helpful  for  adv^ccd  posrt*ons  on 
the  credit  and  collection  field 


employment  Outlook 

The  applicant  \vith  a  background 
of  high  school  busmesvS  cfourses  u  ho 
^can  demonstrate  effective 
Velephone  skjlls  should  fincl  jo6  op- 
poriuniiics  available  in  the  collec- 
tion field  In  ihe  past.  k>me  job- , 
,  secJcers  have  been  relucunt  to  ac 
ktpi  collection  work  More 
recenti).  hovirever.  the  image  of  the 
occupation  hds  improved  The  role 
of  the  collector  has  expanded  to  in- 
clude customer  debt  counseling, 
and  collection  methods  have  been 
modified  '  m  hne  .with  modern 
management^chniques  anid  recent 
consumer  le^siation  Despite  this 
improved  mi^ge,  ihe  number  of 
persons  seek/hg  collection  jobs  is 
expected  to  fall, short  of  the  need 
for  additional  worker^  Emplo>ers 
\vill  need  large  numbers  of  collec 
tors  to  fill  vacancies  created  -by 
deaths  and  retirements,  and  many 
ne^  ^positions  will  open  up^as  the 
occupation  grows,  at  a  rate  fkstejr 
than  the  average  for  other  career 
areas  *  f 

Employment  opportunities 
should  be  best  in  colle^ion  ,agen 
cies,  where  replacement  needs  con 
tinue  to  be  high,  and  in  relail  trade 
firms,  where  earnings  often  are 
*)mewhat  lovCer  than  th^'  average 
The  strongest  competition  fof  col 
lection  position^  will  be  in  large 
metropolitan  b<ink:>  that  generall> 
offer  higher  salaries  and  better  op 
portunities  for  ad variccmenl  than 
other  employers 

.The  demand  for  collection  \*or 
kers  will  be  spurred  b>  the  expan 
sion  uf  cFiidit  card  services  jnfl  the 
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furihy  growth  of  suburban  retail 
store/  Delinquent  accounts,  unfor- 
tuna/ely.  are  an  unavoidable  aspect 
of  Lne  credit  system  As  businesses 
];nd  attracuve  credu  terms  for . 
purchase  of  greater  numbers  of 
and  services  by  increasingly 
Jad  segments  of  our  society,  the 
fiber  of  delinqu^f  accounts  can 
bcKxp^ted  to  Increase'  Additional 
cofiection  Worke/s  will  be  required 
to  service  t^ese  accounts  on  a  per- 
son-to-person basis 

Earnings  and  Wori^ing 
CondKiont 

Although  earnings  and  payment 
schedules  for/ollectors  vary  amcmg 
employers,  the  limited  information 
available  indicates  that  beginning 
collectors  earned  over  $  100  a  v^eek 
in  1974  Managers  of  collection  de- 
partments often  earned  $15,000  a 
year  and  more 

A  survey  by  the  American  Col- 
lectors Association  showed  thaM 
telephone  conectors*  working  foK 
collection  agencies  had  an  average 
montfil>  mcome  of  $626  in  1974. 
This  average  income  can  v^ry  sub- 
stantially because  collection  agen- 
cies generally  use  some  form  of  sal- 
ary plus  commission  plan  as  an  in- 
centive to  their  collectors 

Commission  schedules  vary  wide 
i>  from  agency  ,to-agency  A  collec- 
tor may  be  paid  a  relatively  high  sal- 
ary with  a  low  commission  percent- 
age or  receive  a  low  salary  and  a- 
high  rate  on  the  money  he  collects 
for  the  agency  In  some  agencies,  a 
quota  IS  assigrted  to  a  collector  or 
group  of  collectors  and  a  bonus 
paid  if  the  quota  is  reached.  A  few 
collection  workers  earnings  arc 
only  from  commissions. 

In  addition  to  salary,  collectors 
receive  the  benefits  common  to 
other  office  occupations.  ,such  as 
paid  vacations  and  health  in- 
surance. Those  '  who  occasionally 
make  visas  outside  the  office 
usually  are  furnished  a  company  car 
or  ar^  paid  expenses  for  using  their 
own  automobile 


i      SourfeM  of  Addttfonal 
^  Irrformation 

Information  on  jobs  as  collection 
workers  a?  well  as  other  positioris  in 
a  credit  collection  office  is  available 
*.from' 

^AfT^ncar  Coltecxor*  \i40C«^iK>n  4Oi0  W 
''OihSi  Mmncapoltt- Minn  55<35 

A^octaled  Credit  Bureawtt,  6''6''  Scwthwctt 
Frccw»y  Houston,  Tex  770J6 


RLE  CLERKS 

tD.OT  132  388,  205.368,  ^ 
206  388,  219.588,  920  887) 

Nature  of  the  Work 

An  orderly  file  system  is  often  the 
key  to  an  efficient  office.  In  jnos 
offices,  records  are  arranged  so  that 
information  can  t>e  located  quickly. 
This  creates  many  job  opportunities 
for  file  clerks,  who  keepj-ecords  ac- 
curate, %p  to  date,  and  properly 
placed 

File  clerks  classify,  store,  update, 
and  retrieve  office  information  on 
request  To  do  this,  th^jy  read  m 
coming  material  and  put  it  in  order 
for  future  use  by  means  of  ^me 
system,  such  «is  by  number,  letter  of 
the  alphat>et,  or  subject  .matter. 
When  these  records  are  requested, 
file  clerks  locate  them  and  turn 
them  Over  to  the  borrower.  They 
keep  track  of  materials  removed 
from  the  files  and  make  sure-  that 
those  given  out  are  returned. 

Some  clerks  operate  mechanized 
files  v^hich  rotSfe  to  bring  the 
needpb  records  to  them.  Others 
retrieve  documents  or  spools  of 
microfilm  and  place  them  in^an 
electronic  transmitter  which  dis- 
plays the  information  on  video  ter- 
minals locat^^i  elsewhere  in  thc^or- 
ganization  Records  also  must  be 
up-to-^ate  ih  order  to  be  useful. 
File  clerks  make  Sure  that  new  in- 
formation is  added  to  existing  files 
shortly  after  it  is  received. 

From  time  to  time,  file  clerks 
may  destroy  outdated  file  materials 
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<^r  tranifer  thccr.  lu  inavt»c  slur  age  ^ 
.They  check  files  at  regular  mterv^s 
to  insure  that  all  iterns  are  corxectl) 
placed  Whenever  data  cannot  be 
located,  the  file  clerk  searches  for 
the  mtssmg  records  As  an  organiza- 
tion's needs  for  information 
change,  file  clerks  modif>  old  filing 
systems  or  establish  new  ones 

In  small  offices,  file  clerks  often 
type,  sort  mail,  or  operate  duplicat- 
ing machmes  Those  who  work  with 
autom'&tcd  fiimg  systems  ma>  code  , 
and  microfilh)  all  mcoming  docu- 
ments' ^ 

Places  of  Employment  * 

About  275.000  persons— 15  per- 
cent pf  them  men— worked  as  file 
clerks  in  1974  In  addition,  many 
other  clerical  workers  perfoan 
some  filing  tasks  m  conncctipn  with 
their  work.  Opportunities  for  part- 
time  work  are  abundant  m  this  oc-  * 
cupation.  in  1974.  approximately  j 
of  every  4  fJe  clerks  worked  part 
time 

Although  filing  jobs  are  found  m 
almost  every  kind  of  organization, 
over  one-half  of  ail  file  clerks  work 
in  banks,  insurance  companies,  fac- 
tones.  or  government  agencies  ' 
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Training*  Othar  Quatlflcation$» 
and  Advancamant 


-^^mployers  prefer  high  school- 
graduates'  for  beginning  fil^  clerks 
Most  se-ek  applicants  who  can  type, 
and  many  prefer  those  who  have 
some  knowledge  of  ofBce  practices 
as  wdl  High  schools,  colleges,  and 
pnvate  busir>ess  schools  teach  these 
and  other  skills  that  help  a  beginner 
get  a  job  Many  Spates  and  locaJihes 
sponsor  programs  to  tram  unem 
ployed  and  low-skille^i  workors  for 
entry  level  clerical  jobs  such  as  file 
clerk 

Some  on-the-job  tramirig  usually 
IS  necessary  because  each  organiza^- 
tion  has  its  own  filing  system  and  of-\  p^nods 
fice  procedures  In  organizations  )  , 
that  have  specialized  filing 
procedures,  clerks  learn  their  jobs 
in^  few  weeks  Learning  to  operate 
piechanical  Tiling  systems  usually 
takes  morfc  time  Where  file  clerks 
have  a  variety  of  felated  duties, 
training  may  take  up  to  3  months 

File  clerks  must  read  accurately 
and  rapidly,  spell  well,  and  like 
detailed  work  They  should  be  neat, 
able  to  work  as  part  of  a  team,  and« 
not  be  easily  bored  b}^  repeated 
tasks 

File  jq.lerks  carr  advance  to  more 
difficult  filing  duties  and  to  jobs  su- 
pervising other  file  clerks  Those 
who  improve  their  skills  may  b& 


should  assure  steady  employment 
growth  However,  ^this  growth 
should  be  slower  than  in  dasf  years 
as.computers  are  used  more  exten- 
sively to  arrange,  store,  and  trans- 
mit mformauon.  Jobseekers  who 
possess  typing  and  other  secretanaJ 
skills  and  aW  famijiar  with  a  w^ide 
range  of  office  machines  should 
have  greater  opportunities  than  less 
expe*nenced  applicants. 

Temporary  or  -part-time  work 
often  15  desirable  for  students  ^and 
persons  with  family  responsibilities. 
File  clerks  should  find  ipany  such 
bpportuniues  as  employers  increas- 
ingly turn  to  part-time  and  tempo- 
rary workers  during  peak  business 
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Earnings  and  Working 
CoodHlons 


According  to  a  Yecent  survey, 
beginning  file  clerks  ih  urban  areas 
averaged  S»107  a  week  in  1974. 
Those  with  so^e  experience 
averaged  $118,  those  with  a  great 
deal  of  experience.  $144.  File 
clerks  earn  almost  three-fourths  as 
much  as  the  average  for  nonsuper- 
visory  workers  in  private,  industry, 
except  farming. 

•In    the    Federal  Government, 
beginning  file  clerks  without  high^ 
school  diplomas^  started  at  about 
$102  a  week  in  l5te  1974.  and  high 


promoted  to  office  machine  opera-    ^^hoSl  g^adUates  began  at-$115  a 


tors,  receptionists,  and  typists 


Empioymant  Quttook 

Employment  of  file  clerks  is  ex- 
-pected  to  grow  about  as  fast  as*  the 
average  for  all  occupations  through 
the  mid-1980*s  as  business  expan- 
sion creates  a  need  for  more  and 
better  recordkeeping.  In  additionv*a 
large  number»of  file  clerks  will  be 
needed  each  year  to  replace  those 
who  die^  retire,  oc  transfer  to  otlter 
jobs. 

The  growing  volume  of  paper  * 
wori>^  and  continued  expansion  of 
those  businesses  that  tramtionally 
have  employed  many  fije  clerks 


week  Experienced  file  plerks  in  the 
Federal  Government  averaged 
about  i  152  a  week  in  >974. 

Working  conditionSsfor  file  clerks 
usually  are  similar  to  those  for  othe» 
office  workers  in  the  same  or- 
ganization Altfiough  they  do  not  .do 
heavy  lifting,  they^often  must  stoop, 
bend,  and  rfcach  (See  the  statement 
on  Clerical  Occupations  for  infcw"- 
matlon  on  fringe  benefits  and 
sources  of  additional  information  ) 
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CLERICAL.^CCUPATIONS 

HOTEL  FRONT  OFFICE, 
CLERKS 

(DOT.  242  368) 

Nature  pf  the  Work 

Hotels  and  motels  employ  front 
office  clerks  to  handle  rt>om  reser- 
vations/gceet  guests,  issue  ke^, 
ai\d  collect  payments  In  small 
hotels  and  m  many  motels,  front  of- 
fice clerks  also  may  work  as  tx>ok- 
keepers,  cashiers,  or  telephone 
operators  Large  hotels  usuallv  em- 
ploy several  front  office  clerks  to 
handle  different  jobs,  such '  as 
receiving  mail,  providing  'loforma- 
tion.  or  issuing  keys  In  the  largest 
hotels,  floor  clerks  distribute  rnail, 
packages,  and  telegrams  to  guests! 
About  54,000  persons— half  of 
them  women— worked  as  front  of- 
fice clerks  in  1 974 

Roorti  or  desk  clerks  assign  room^ 
to  guests  and  answer  questions 
about  hotel  services,  checkout 
time,.or  parking  facilities  In  assign- 


ing rooms,  they  must  consider 
guests'  preferences  while  trying  to 
maximize  hotel  revenues  These* 
clerks  fill  out  guests'  registration 
forms  and  sometimes  collect  pay- 
ments. 

Reser\ation  derks  record  written 
or  telephoned  requests  for  rooms, 
type  ^ut  registration  forms,  and 
notif)  room  clerks  of  guests'  arrival 
times 

Rack  clerks  keep,  records  of 
room  assignments  to  advise 
housekeepers,  telephone  operators, 
and  maintenance  workers  that 
rooms  arc  occupied 

Training,  Other  Qua1if(cationf , 
and  Advancement 

Enijployers  usually  select  high 
schospl  graduates  who  have  some 
clerif  aJ  aptitude  when  they  are  hir-' 
ing  front  office  clerks.^  knowledge* 
of  bookkeeping  is  helpful  for  work 
in  a  smalf  hotel  or  on  the  night  shift, 
because  clerks  often  have  a  wider 
range  of'duties  under  these  circum- 


^  Front  offlc«  citrkt  ch^ck  tht  occupancy  and  advanct  rtttrvitiOn  rack  btfort 
accf  pting  telephontd  rtttrvatlont  or  atttgntng  rooms  to  arrfvtng  guttts. 
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stances  Occasionally,  employees  in 
other  hotel  occupadons,  such  as 
bellhops  or  elevator  operators,  may 
be  transferred  to  front  office  jobs.' 

Although  education  beyond  high 
school  generally  is^not  required  for 
front  office  wprk,  cbllege  training  is 
an  asset  for  advancement  to 
managerial  Neatness,  a  •cour- 
teous and  friendly  planner,  and  a 
desire  to  help  people  are  important 
traits  for  front  office  clerks. 
Knowledge  of  a  foreign  language 
can  be  helpful  for  work  in  large 
hotels  or  resorts  that  receive  many 
foreign  guests 

Newly  hired  workers  usually 
begin  as  mail,  information,  or  key 
clerks  and  receive  their  training  on 
the  job  The  training  period  is 
usually  brief  and  includes  an  ex- 
planation of  the  job*s  duties  and  in- 
formation about  the  hotel,  suph  as 
room  locations  and  services  of- 
fered. Once  on  the  jo^,1they  receive 
help  and  supervision  from  the 
'  assistant  manager  or  an  ex- 
perienced front  office  worker. 

Most  hotels  promote  front  office 
workers  from  within  so  that  a  key  or 
mail  clerk  may  be  promoted  to 
J,  room  clerk,  then  to  assistant  front 
office  manager,  and  later  to  front 
office  mapager.  Clerks  may  im- 
prove their  opportunities  for 
promotion  by  taking  home  study 
courses  in  hotel  management  such 
as  those  sponsored  by  the  -Educa- 
tional Institute  of  the  American  ' 
Hotel  and  Motel  Association.  (Se$ 
the  statement  on  Hotel  Managers 
and  *  Assistants  elsewhere  in  the 
Handbook.)     '  - 

Employnnent  Outtool^ 

Employment  of  /ront  office 
clerks  is  expected  to  grow  about  as 
fast  as  the  average  for  all  occupa- 
tions through  the  mid- 1 980,'s  as 
new  hotels  ;and  motels  are  bujit. 
Most  openings,  however,  will  res^ult 
from  the  need  to  replace  workers 
who  die,  retire,  or  leave  theoccupa- 
Jtion  Growth  in  the  occupation  will 
be  limited  somewhat  by  the  use  of 
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compulrfnzcd  reservation  systems 
m  most  hotel  and  motel  chatns 

See  the  statement  on  the  Hotd 
industr>  elsewhere  iirlhc  HandUnjk 
fo^  mformauon  on  earnings  and 
v^orkmg  conditions,  scmrces  of  ad 
ditionaJ  information,  and  more  iri- 
(  formation  on  emplo>ment  Outlook 


OFFICE  MACHINE  ; 
OPERATORS  . 

(DOT  *207  782.  884,  and  8^5 
208  782.  2l3.-7g2.  2!4  488/ 
215  388.  216  4i^^nd  234  ) 


To  speed  the  paperNvork  involved 
m  operating  a  business,  most  firms 
emptoy  office  machine  operators  to 
record  information,  determine  bills 
and  inventones.  and  perform  other 
»  calculations  This  statement 
decnbes  some  of  the  more  common 
machine  operating^obs 

Billing  machine  operators  (DOT 
214  488)  prepare  customer  state- 
ments b>  t>ping  information,  such 
as  costorners'  names*  .purchases, 
and  amount  of^ales.  on  a  brilmg 
machine  that .  autom<itic<*ll>  com- 
putes the  balafjces  and  required 
,  payments  ! 

Bookkeeping  machine  operators 
(DOT  215  388)  record  a  firm's 
financial  transactions  on  a  book- 
keeping machine  and  calculate  trial 
balances.  sunfmar> '  .reports,  and 
other  necessary  data 

Adding^  and  calculating  machine 
operators  (DOT  216  488)  use 
mechanical  adding  machines  and 
elecUonK  calculators  to  compute 
pa>rolls  and  invoices  and  do  other 
statistical  work  Some  '  calculators 
<an  also  be  used  to  compiite  square 
roots  and  percent  distributions. 

Mail  preparing  and^ail  haridluig 
.  machine  operators'  (D.<)T  234  ) 
use  machines  to  open  incoming 
mail  and  prepare  biljs  and  letters 
for  mailing  ^Some  machines  fold/ 
and  insert  enclosures,  while  others 
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address*  seaL.an^i  stamp  envelopes. 
Addressing  -hnactimes  print  ad- 
dresses on  envelopes  using  stencils 
^  or  metal  plates  prepared  b>  em- 
bossing machine  operators  (DOT 
208.782 )  usmg  special  typewriters 

Duplicating  machine  operators 
(DOT  207  782.  884,  and  885) 
operate  equipment  that  can 
reproduce  letter*^.  ^jIIs.  invoic^ps 
and  other  docui^ents  Included  arc 
mimeograph,  stencil,  and  copying 
nxachines  These  workers  keep  the 
machines  loaded  with  paper,  see 
that  the>  are  properly  adjusted  for 
the  number  of  copies  to^be  made, 
and  ma>  colUtc  pages  of  lengthy 
documents  b>  hand  or  machine 

Tabulating  machine  uperatOf^s 
/DOT.  213.782)  operate  ma- 
cirines  that  sort  and  total  large 
quantities  .  of  accounting  and- 
statistical  information  and  print  the 
results  on  special  business  forms 

Information  •  about  workers  in 
several  tithcr  uccupatiuns  tha^ 
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ofilc^  machines  can  be  found 
elsewhere  jn  the  Handbook,  in  the 
statements  on  computer  and 
peripheral  equipment  operators, 
t>pists,  arfd  statistical  clerks. 

Places  of  Empioyment 

In  1974.  about  1 70.000  people— 
tthree-fourjhs  of  them  women — 
worked »  as  office\  machine  opera- 
tors About  one-third  worked  for 
manufacturing  companies.  but 
large  numbers  were  employed  by 
banks.  insurance  companies, 
government  agencies.  and 
wholesale  and  retail  stores  Some 
office  machine  operators  are  cm- 
ployed  by  service  firms  that  prepare 
monthly  bills  and  mailing  ciVculars 
for  businesses  that  do  not  have  their 
own  office  ma.ch me ry 


Training,  Other  Qualifications, 
^  and  Advancement 

Employers  prefer  high  school  or- 


CLERICAL  OCCDpaTIONS 
# 

busiQCSSy  school  graduates  for  jobs 
as  office  machine  operators  Most 
newly  hired  workerj  are  expected 
to  be  able  to  type  and  operate  add 
ing  machines  and  calculators.  A 
knowledge  of -business  arithmetic  is 
helpful.     *  » 

The  amount  of  instruction  and 
on-ihe-job  training  'beginners 
receive  depends  on  the  types  of 
machines  they  operate  Although  a 
few  days  of  training  are  usually  suf- 
ficient to  tram  duplicating  machine 
operators,  several  weeks  may  be 
needed  to  tram  bookkeeping 
machine  operators  Some  office 
.  machine  operators  are  trained  at 
company  expense  in  schools  run  by 
equipment  manufacturers. 

^Finger  dexterity,  good  eye  and 
hand  coottlination,  and  good  vision 
are  important  for  'most  office 
machine  operator  jobs  Billing  and 
calculating  machine  operators 
should  know  simple  arithmetic  so 
they  can  detect  obvious  errors  in 
computations.  Some  mechanical 
ability  IS  ^advantageous,  especially 
foi^  duplicaung  and  tabulating 
machfr^e  operators.. 

Most  employers*  promote  from 
within  and  gjv^  strong  considera- 
tion to  seniority  and  job  per- 
formance as  shown  by  supervisors' 
ratings.  4*romotion  may  be  from  a 
routine  machine  job  to  a  more  com- 
plex one,  or  to  a  related  clerical  job 
%Employers  often  provide  any  addi- 
•tional  trainfng  that  may  be 
required.  In  firms  having  large  cleri- 
cal staffs,  office  machine  operators 
may  advance  to  jobs  where  they 
train  beginners  or  to  supervisory  , 
positions  as  section  or  department 
heads. 

Employmtnt  Outlook 

EYhplpyment  _of  office  machine 
operators  is  expected  to  grow  more 
slowly  than  the?  average  for  all  occu- 
pations thrbugh  the  ,rh5d-1980's 
Most  openings  will  re^ull  from  the 
need  to  replace  workerj  who  die,' 
retire,  or  leave  occupation 

Despite  expected  growth  in  the 


volume  of  bilhng,  computing,  aud 
duplicaung  work,  the  occupaui^n 
vrili  expand  dovi^'ly  as  computerticd 
recordkeeping  and  processing 
systems  sprea^  In  addition,  ad- 
C^ces  in  data  transmission  devices 
will  enable  large  employers  to  cen- 
tralize recordkeeping,  and  to 
reduce  the  requirements  foftopera- 
-tops  in  brafich  offices.^ 

Earnings  and  Working- 
Condltlona 

A  1974  Bureau  of  Labor 
Sutistics  survey  of  iamings  for 
several  office  machine  operator  oc-^ 
cupations  m  urban  areas  showed 
that  il)e  lowest  salaries  were  paid  m 
the  South  and  the  highest  in  the 
North  and  West 

For  sofhe  occupations  averages 
are  given  'separately  for  different 
skill  groups.  Operators  ip  Class  A 
were  very  experienced  and  per- 
formed comparatively  ^  difficiilt 
work  Those  in  Classes  B  and  C  had 
some  or  no  experience,  worked  on 
more  routine  assignments,  and  uipd 
simpler  equipment.  The  average 
weekly  salaries  reported  in  thiS  ^{ir- 
vey  are  shown  in  the  accomp^'y^g 
tabulations       '  , 

4 

'  .       ^  Ji7^ 
Bilhnp  machine  operators  SI 3?  00 

Boojtkjccpinp  machine  operators  J 

Class  A  \  -||  J9  50 

Class  B  'll  j5.O0 

TSbuIalmp  machme  operators       "'S  -  » 
•Class  A  >|*l.bo 
Class  B  l^S.OO 
Class  C      J    '  X^eW 

Billing  and  bpokkecpmg  mafcliine 
operators  earned  sHghtl>  less;thap 
the  average  for  all  nonsupervfi^ofy 
workers  in  private  industry,  ejfcipt. 
farming. 

Because*  some  types  of  offite 
machines  are  very  noisy,  optfators 
may  work  in  special  areas^apafrt 
from  other  company  offices, 
other  respects,  their  working  conorr 
tions  are  similar  to  those  of  othc^ 
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office  workers  m  the  same  firms. 
(See  the  statemeyi  on  Clerical  Oc- 
cupations for  further  mformitjon 
on  ttrorkmg  conditions  and  for 
sources  of  additional  information.*; 


POSTAL  CLERKS 

(DOT  231  688,  232.138  and 
'  .368). 

Ntture  of W Work- 

'  Most  people  arc  familiar  with  the 
^>ost  office  window  clerk  who  sits 
behind  the  counter  selling  stamps 
'  or  accepting  parcel  post  However, 
the  majority  of  postal  clerks  are  dis- 
tribution clerks  who  sort  incoming 
and  outgoing  mail  in  workrooms 
Only  in  a  small  post  office  does  a 
clerk  do  both  kinds  of  work-  ' 

When  mail  arrives  at  the  post  of- 
fice, machines*  operated  by  dis* 
tribution  clerks  and 'mail  handlers, 
separate  it  into  groups  of  letters, 
parcel  post,  and  magazines  and 
newspapers  ^Tlerks  feed  lettetj  into 
stamp-canceling  machines  and  c^fti-  " 
eel  the  rest  by  hand.  The  mail  is 
then  taken  to  other  sections  of  the 
post  office  to  be  sorted  by  destina- 
tion Clerks  first  separate  the  mail 
into,  primary  destination  categories: 
mail  for  the  local  ar^a,  for  each 
nearby  State,  for 'groups  of  distant 
States,  and  for  some  of-the  largest 
cities.  This  primary  distribution  is 
followed  by  one  or  more  secondary 
distributions.  For  example,  local 
mail  is  combined  with  mail  coming 
in  from  other  cities,  and  sorted  ac- 
cording to  street  and  number.  In 
post  offices  with  electronic  mail- 
sortiog  machines,  clerks  read  ZIP 
codes  and  simply  push  a  key  cor- 
responding to  the  letter's  destina- 
tion, the  letter  drops  into  the  proper 
slot.  ' 

The  clerks  at  post  office  windows  • 
provide  a  variety  of  services  in  addi- 
tion to  sellingstampsancf  money  or-, 
ders.  They  weigh  packages  to  deter- 
mine postage  and  check  to  see  if 
their  condition  15  satisfactory  for  ^ 
mailing.  Clerks  ^so  Register,  and  in- 
sure* mail  and  answer  questions 
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about  postage  rales,  mailing  restric- 
tions, and  other  posul  matters  Oc- 
casionall)  thev  Tn*a>  ,  help  a 
customer  file  a  claim  for  a  damaged 
package  In  large  post  offices,  a 
^^mdovt  cicrk  ma>  provide  onl>  one 
or  ivwo  of  ttipse  services  and  m^)  be 
called  a  regisxr>.  stafnp.  or  mon^y 
ord^r  clerk 


Triinln9.  Other  QualWlcations, 

and  AdvanQAmerH 

^  / 
Postal  clerki^  must  be^at  lea^l  1^ 

and  pa^s  a  four-part  \*ritten  ex- 
amination The  first  part  iQ^i^  cleri- 
cal accuracy  h\  ai^kmg  the  appli' 
cant  to  compare  pairi>  of  addresses 
and  mdicate  ^^hich  are  identical 
The  second  part  tests  abilit*)  to 
memorize  mail  distribution  systems 
The  third  measures  reading  ability, 
including  vocabulary,  and  the 
fourth,  tests  abjiity  to  do  simple 
anthmetic  They*  must  also  pass  a 
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^hyMcai  examination  and  may  be 
asked  to  shov^  that  they  can  lift  and 
handle  mail  sacks  weighing  up  to  70 
pounds  Applicants  who  are  to 
v^ork  vMth  an  electronic  sorting 
machine  niust  pass  a  special  ex- 
amination^ which  includes  a 
machine  aptitude  test 

Applicants  should-  apply  at  the 
po>t  office  where  they  wis'h  to  work 
because  each  posx  office  keeps  a 
separate  list  of  those  who  havt 
passed  the  examinauon  Appli- 
cants names  are  listed  in  order  of 
their  scores  Five  extra  points  a^ 
added  to  the  score  of  an  honorably 
discharged  veteran,  and  JO  extra 
points  to  the  score  of  a  vetecan 
wounded  in  combat  or  disabled. 
Disabled  veterans  who  have  a  com- 
pensable, service-connected  disa- 
bility of  10» percent  or  more  are 
placed  at  the  top  of  the  hst.  When  a 
vacancy  occurs,  the  appointing  of- 
ficer chooses  one  'o6  the  top  three 


lost  potU>cl*ffct  tort  Incoming  and  outgoing  mall. 


applicants,  the  rest  of  the  names 
remain  on  the  list  Tor  future  ap- 
pointments 

New  clerks  are  irairied  on  the' 
}bb.  Most  clerks  begirr  with  ample 
tasks  to  leafn  regional  groupings  of 
Slates,  ciues,  and  ZIP  codes,  J*o 
help  clerks  learn  these  groups, 
mahy  past  offices- offer  classroom 
instruction. 

A  good' memory*  good  coordina-^ 
uon.  and  the  ability  to  read  rapidly 
and  accurately  are  important  Dis- 
tribution clerks  work  closely  with 
other  clerks,  frequently  under  the 
^nsiOD  aiCff^rain  of  meeting  mail- 
ing deadlmes<  Window  clerks  must 
be  tactful  vhen  dealing  with  the 
public,  especially  when  answering 
questions  or  receiving  complaints 

Postal  clerks  are  classified  as' 
casual,  pan-time  flexibly,  pan-time 
regular,  or  full  time  Casual  workers 
are  hired  to  help  handle  the  large 
amourtts  of  ntail  during  the  Christ- 
mas season.  Pan-time  flexible  em- 
ployees do  not  have  a  regular  work 
schedule,  but  replace  absent  wor 
kers  or  help  with  ex^ra  work  loads 
as  the  need  anscs.  Pan  time  regular 
workers  have  a  set  work  schedule— 
for  example,  4  houcs  a  day. 

Most  clerks  begin  as  pan-time 
flexible  employees  arid  become  full- 
time  workers  as  vacancies  occur: 
A^  their  seniority  increases,  they 
may  bid  for  preferred  assignments 
such  as  the  day  shift,  a  window  job, 
or  a  higher  Jevel  nonsupervisory 
position  as  expediter  or  window  ser- 
vice technician.  A  relatively  small 
number  of  clerks  become  super-  ^ 
visors. 


Employment  Outlook  ' 

Employment  of  postal  clerks— 
who  numbered  268,000  in  1974— is 
expected  to  change  very  little 
through  the  mid- 1 980 *s.  <J^I though 
the  amount  of  jmail  may  increase 
along  with  population  and  business 
growth,  modernization  of  post  of- 
fices and  installation  of  new  equip- 
ment will  increase  the  amount  of 
mail  each  clerk  cah  handle  Mpst 
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job  openings  will  resplt  from  the 
need  to  replace  clerks  v^ho  retire, 
die,  or  transfer  to  other  occupa- 
tions. 

Earnings  snd  Working  ' 
Conditions 

Most  clerks  are  at  the  grade  5 
l^vel,  in  mid  1974  those  policing*  a 
part  time  flexible  scl^edule  began  at 
$4  77  and  could  reach  S6  06  an 
hour  after  8  years  By  comparison, 
nonsupci^'isory  workers  in  pnvate 
industry,  except  fanning,  averaged 
S4  22  an  hour  Clerks  workmg  full 
lime  earned  S9.588,  a  year  and 
could  advance  to  $I2.n3  after  8 
years  AlPderks  who  work  night 
shifts  receive  10  percent  additidhal 
•  pay- 
Besides  go<;>d  pay,  full  time  postal 
emplq>'ees  have  more  >ob  security 
than  workers  in  most  other  indus- 
tries. 

Working  conditions  of  clerks 
differ  according  to  the  specific 
work  assignments  and  the  amount 
and  kind  of  laborsavinrg  machinery 
in  tiic  post  office.  In  small  post  of- 
fices, clerks  may  carry  heavy  mail 
sacks  from  one  part  of  the  building 
to  «anotier,  and  sort  the  \mail  by 
hand,  in  large  post  offices,  chutes  ^ 


and  conveyors  move  the  mail  and 
much 'of  the  sorting  is  done  by 
machine.  In  either  case,  clerks  are 
on^  their  feet  moist  of  the  time, 
reaching  for  sacks  of  mail  and  plac- 
ing packages  and  bundles  into  sacks 
wljile  walking  around  the  work- 
room. 

Distpbution  clerks  may  become 
boted  with  the  routine  of  sorting 
mail  unless  they  enjoy  trying  lo  im- 
prove their  speed  and  accuracy. 
They  also  may  have  to  work  at 
night,  because  most  large  post  of- 
fices process  mail  around  the  clock. 

A  window  clerk,  on  the  other 
hand,  has  a  greater  variety  of  du- 
ties, has  frequent  contact  with  the 
public,  generally  has  a  less  strenu- 
ous job,  and  never  has  to  work  a 
night  shift. 

(For  inform'ation*  on  fringe 
benefits,  see  statement  on  'Postal 
Service  Occupations  elsewhere  in 
the  Handbook ) 

Sources  of  Additional 
•  Information 

Local  post  offices  and  State  em- 
ployment service  offices  can  supply 
details  about  entrance  examina- 
tion§  and  employment  opportuni- 
ties for  postal  clerks 


C»«rt(  unloads  mall  from  truck. 


RECEPTIONISTS 

(D.O.T.  235.862,  237.368) 

Nature  of  th«  Work  * 

AH  organizations  want  to  make  a 
good  first  impression  on  the  public 
This  is  an  important  part  of  the  job 
of  the  receptionist,  who  generally  is 
theiirst  person  a  caller  sees. 

Receptionists  .greet  customers 
and  other  visitors,  determine  their 
needs;  and  refer  callers  to  the  offi- 
cial who  can  help  them.  Rccep* 
tionists  in  hospitals,  after  obtaining 
personal  histones,  direct  patients  to 
the  proper  waiting  rooms,  m  beauty 
shops,  they  arrange  appointments 
and  show  customers  to  the  opera 


tor*s  booth,  and  m  large  plants,  they 
provide  callers  with  idenuficauon 
cards  and  arrange  escorts  tor  take 
them  to  the  proper  office. 

Many  receptionists  keep  business 
records  of  callers,  the  times  at 
which  they  called,  and  the  persons 
to  \^om  they  were  referred.  When 
they*  are  not  busy  with  callers, 
receptionists  may.  type, «  file,  or 
operate  a  switchboard.  Some  recep-  ^ 
tionists  open  a]]d  sort  mail  and  col- 
lect and  distribute  messages.  Still 
others  prepare  travel  vouchers  and 
do  simple  bookkeeping. 

Places  of*  Empiayment 

Nearl^  460,000  persons  vvorked 
as  receptionists  in  1974.  Ninety- 
seven  percent  of  therh  were  women. 
Part-time  employment  -is  readily 
available  for  receptionists,  ;and 
about  i  in  3  works  part  tim^. 

Although  receptionists  >vork  in 
almost  every  kind  of  organization, 
over  half  work  for  doctors,  lawyers, 
or  other  p^essional  people.  Large 
numbers  also  work  in  insurance 
companies,  banks,  factories,  and 
firms  providing  business  and  per- 
sonal services. 

Training,  Olhar  CKialificattons, 
and  Advancamant 

A  high  school  diploma  generally 
iS  required  for  work  as recep, 
tionist.  Courses  in  Eng[ish,  spelling, 
typing,  elementary  bookkeeping. 
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and  buMness  practices  arc  helpful 
to  the  beginner 

Liking  people  and  v^anting  to 
help  them  are  assets  to  the  recep- 
tionist A  neat  appearance,  a 
pleasant  voice,  and  an  even  dispose 
tion  also  are  impo^ot  Because 
receptionists  do  not  work  *under 
close  supervision,  common  sense 
and  a  thor^gh  understanding  of 
how  the  business  is  organized  help 
them  handle  vanous  situations  that 
ansc 

Promotion  opportunities-  for 
receptionists  are  limited.  especiail> 
tn  small  offices.  In  large  work- 
places, hov^ever.  a  receptionist  who 
has  clerical  skills  ma>  advance  to  a 
better  paying  job  as  a  secretary  or 
administrative  asiistant  Marry  com- 
panies have  iheir  ovrn  training  pro- 
grams so  that  the  skills  needed  for 
advancement  can  be'^learned  on  the 
job  College  or  business  school 
trainmg  also  can  be  helpful  in  ad- 
vancin^  to  better  paying  office  jobs 

Employment  Outlook 

Employment  of  receptionists  is 
expected  tO/grow  faster  than  the 
average  for  all  occupations  during 
the  oext  10  years.  Thousands  of 
openings  will  result  each  year  as 
businesses  expand  and  as  recep- 
tionists  who  die,  retire,  or  transfer 
to  other  jobs  are  replaced.  The 
number  of  replacements  will  be 
quite  large  because  the  occupation 
IS  large  and  turnover  is  high 

Within  the  fast-growing  clerical 
field,  receptionist  employment  is 
expected  to  grow  very  ^pidly.  Only 
a  Yew  other  clerical  jobs  are  pro 
jected  to  grow  faster  through  1*985 
This  IS  largely  because  s(j^  many 
receptionists  work  for  firms  provide 
ing  business,  personal,  and  profes- 
sional services  — a  sector  of  the 
.economy  which  is  expected  to  show, 
very  strong  growth  in  the  future  Ijn 
addition,  more  and  more  firms 
recognize  the  importance  of  the 
receptionist  in  promoting  good 
public  relations  Also,  because  the 
receptionist's  work  is  of  a  pcrson- 
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to  person  nature,  it  is  unlikely  to  be 
affepted  by  office  automation.  . 

Job  opportunities  should  con- 
tinue to  be  excellent  for  students, 
persons  with  family  responsibilities, 
and  others  who  db  not  wish.to  work 
full  time. 

Earnings  and  Working 

Condftlons  > 

Full-time  switchboard/reception- 
ists working  in  urban  areas  averaged 
SM3  a  week  in  1974.  This  was 
slightly  under  the  average  earnings 
for  nonsupervisory  workers  in  pri- 
vate industry.^except  farming.  Re- 
ceptionists working  in  the  western 
United  States  had  average  weekly 
earnings  of  SI  18  TTiose  in  southern 
cities  averaged  $105  ^  week  In  the 
Federal  Government,  beginning  in- 
formation receptionists  earned 
SI  15  a  weekin  late  1974. 

Receptionists  usually  work  in 
areas  that  are  comfortably 
furnished.  'Although  most  have 
regular  hours,  receptiohists  in 
hospitals  and  beauty  shops  may 
work  evenings  and  weekends.  (See 
the  statement  on  Clerical  Occupa- 
tionSfor  sources  of  additional  infor- 
mation.) 


SECRETARIES  AND 
'  STENOGRAPHERS 

(D.O.T.  201.268  and  368; 
202.388,  and  209. J38)  ,) 

r 

Natura  of  the  Work  ^ 

The  efficiency  of  any  organiza- 
tion depends  upon  secretaries  and 
stenographers  who  are  at  the  center 
of  communications  wilhiil  their 
firm.  They  transmit  information 
among  their  employer's  staff  and  ta 
persons  in  many  other  organiza 
tions.  ^ 

Secretaries  (D.O.T.  201.368)  re- 
lieve their  employers  of  routine  du- 
ties so  that  ^ey  can  work  on  more 
important  fhatters.  Although  most* 
secretaries  type,  take*  shorthand, 
and  deal  with  callers,  the  time  spent 
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on  these  duties  varies  in  differe'nt 
types  of  organizations 
I  In  offices  where  dictation^  and 
typing  are  handled  in  word 
processing  centers,  administrative 
secretaries  handle  all  other 
secretarial  duties.  (For  more  infor- 
mation on  these  centers,  see  the 
statement  on  Typists  elsewhere  in 
the  Handbook.)  They  often  work  in 
clusters  of  three  or  four  so  that  they 
can  readily  help  each  other. 
Because  they  are  refleased  from  dic- 
tation and  typing,  they  can  serve 
several  members  of  the  professional 
staff.  Their  duties  range  from  filing, 
routing  mail,  and  answering 
telephones  to  more  responsible  jobs 
such  as  answering  letters,  doing 
statistical  research,  and  writing  re- 
ports. 

Some  secretaries  are  trained  in 
specific  skills  needed  in  certain 
types  of  work.  Medical  secretaries 
prepare  case  hfstorie.s  and  medical 
report^;  legal  secretaries  do.  legal 
research  ^and  help  prepare  briefs; 
and  techniSil  secretaries  assist  en- 
gineers or  scientists  in  drafting  re- 
ports and  research  proposals. 
Another  specialized  secretary  is  the 
social  secretary  (D.0.5\JJQJL.268), 
who  arranges  social  functions,  an- 
swers personal  *  correspondence, 
and  keeps  the  employer  informed 
about  all  social  activities. 

Stenographers  (D.O.T.  202.388) 
take  dictatlor^  and  then  transcribe 
their  notes  on  a  typewriter.  They 
may  either  take  shorthand  or  use  a 
stenotype   machine   which  prints 
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symbols  as  certam  ke>b  are  pressed. 
General  stenographers,  including 
most  begmners,  take  routine  jJicta- 
tion  and  do  otbftt^^ce  tasks  su.ch 
as  typmg,  I  filmg,  answering 
leleph6nes,  and  operating  office 
machmes-  Experienced  and  highly 
skfifed  stenographers  take  difficult 
dictation^and  do  more  responsible 
clerical  work.  They  maV  sit  in  on 
staff  meetiiigs  and  give  a  summary 
report  or  a  word  for  word  record  of 
the  proceedings.  The>  also  sup^r 
j^ise  other  stenographers,  t>pists, 
and  clerical  workers.  Technical 
stenographers  must  know  the  terms 
used  in  a  particular  profession 
They  include  medical,  legal,  and 
engmeering  or  scientific  stenog- 
raphers. Some  experienced  stenog- 
raphers take  dictation  in  foreign 
languages,  others  work  as  public 
stenographers  serving  traveling 
busin'ess  people  and  others. 

Shorthand  reporters  are  special- 
ized^ stenographers  \^ho  record  all 
statements  made  in  a  proceeding 
Nearly  half  of  all  shorthand  report- 
ers work  as  court  reporters  at- 
tached to  courts  of  law  at  different 

,  levels'? of  government..  They  take, 
down  all  statements  made  at  legal 
proceedinrgs  and  present  their 
record  as  the  official  transcript  - 
Man>  other  shorthand  reporters 
work  as  free-lance  reporters  who 
record  out  of  court  testimony  for 
attorneys,  meetings  an^  conven- 
tions, and  other  private  activities 
Stil]  others  record  the  proceedings 
in  the  Congress  of  the*  United 
States,  in  StateMegislatures,  and  in 
both  State  and  Federal  agencies 

'     Most  shorthand  reporters-  take 
their  notes  on.  a  stenotype  machine 

*and  transcribe  them  on  "  a 
typewriter  Sometimes  the  reporter 
dictates  notes  on  magnetic  tapes 
that  a  typist  can  transcribe  later 
Because  the  reporter's  transcript  is 
Q  tlie  official  record  of  a  proceeding, 
accuracy  is  vitally  important 

Placet  6i  Enipioyment 

About  *3.3    million  persons— 
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nearly  all  of  them  wpmen— worked 
in  jobs  requirir.g  secretarial  or 
stenographic  skills  in  1974,  most 
were  secretaries.  Despite  impres- 
sive employment  gains  in  non-tradi- 
'  tional  occupations,  more  women 
work  as '  secretaries  than  in  any 
other  job.  Only  about  100,000  per- 
sons worked  as  stenographers  in 
1974. 

Opportunities  for  part-timfe  wjork 
are  increasing  in  these  and  other 
clerical  occupations.  In  1^74,  ap- 
proximately 1  of  every  5  secretaries 
an(i  1  in  6  stenographers  A^orked 
pa^  time. 

Secretaries  and  stenographers 
^re  employed  throughout  the 
economy .  About  two-thirds  of 
them,  however,  work  in  banks,  in- 
surance companies,  real  estate 
firms,  government  agencies,  and 
other  establishments  providing 
services  to  the  public.  Most 
specialized  stenographers  and  sec- 
retaries work  for  doctors,  lawyers, 
and  other  professional  people. 

Training,  Other  Qualifications, 
and  Advancement 

Generally,  graduation  from  high 
school  is  required  for  a  job  as  a 
secretary  or  stenographer.  Many 
employers  prefer  applicants  having 
additional  secretarial  training  at  a 
college  or  private  business  school. 
Courses  vary  from  a  few  months'  in- 
struction in  basic  shorthand  and 
typing  to  longer  programs  teaching 
specialized  skills  such  as  shorthand 
reportmg  or  legal  or  medical 
secretarial  work.  Shorthand  report- 
ers generally  must  complete  a  2- 
year  course  in  a  shorthand  report- 
ing school. 

An  increasing  number  of  private 
firms  and  government  agencies 
have  their  own  training  facilities 
where  employees  can  upgrade  their 
skills  and  broaden  their  knowledge  of 
the  organization.  Also,  many  State  and 
^ocal  govemments  sponsor  programs  to 
train  unemployed  and  low-skilled 
workers  fo^  entry  jobs  as  secretaries. 
«  N^any  courts  of  law  require  their 
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court  reporter  to  be  a  Certified 
Shorthand  Reporter  (CSR)  O'theTs 
hire  reporters  with  the  understand- 
ing that  they  will  be  certified  within 
1  year.  The  National  Shorthand  Re- 
porters Association  gi,ves  tests  for 
speed  and  accuracy  to  certify  re- 
porters. 

Although  there  are  marfy  dif- 
ferent shorthand  methods,  em» 
ployers  usually"  have  no 
preferences.  The  most  important 
factor  in  hiring  and  promotion  is 
speed  and  accuracy.  To  qualify  for 
jobs  in  the  Federal  Service— and  for 
employment  in  many*  private 
firms— stenographers  must  be  able 
to  take  dictation  at  1  10  words  per 
minute  and  type  40  to  50  words  per 
minute.  Many  shorthand  reporting 
jobs  require  more  than  225  words 
of  dictation  per  minute,  shorthand 
reporters  in  the  Federal  Govern^ 
ment  generally  must  take  175 
vfords  a  minute. 

Secretaries  and  stenographers 
should  have  good  hearing,  a 
knowledge  of  spelling,  punctuatioji, 
grammar,  ind  vocabulary  is  essen*" 
tial.  The  ability  to  concentrate  amid 
distractions  is  vital  for  shorthand 
reporters.  Employers  look  for  per- 
sons who  are  poised  and  alert,  and 
who  have  pleasant  ^^rsonalities. 
Discretion,  judgment  and  initiative 
are  important  for  the  mpr^  respon- 
sible secretarial  positions.. 

Many  stenographers  who  im- 
prove their  skills  advance  to 
secretarial  jobs,  others,  who 
acquire  the  necessary  speed 
through  additional  training,  can 
become  shorthand  reporters. 
Secretaries  can  increase  their  skills 
and  broaden  their  knowledge  of 
their  company's  operations  by  tak- 
ing courses  offered  by  the  company 
or  by  local  colleges  and  universities. 
As  secretaries  gain  knowledge  and 
experience,  they  can  cjualify  for  the 
designation  Certified.  Professional 
Secretary  (C.P.S.)  by  passing  a  se- 
ries of  exams  given  by  the  National 
Secretaries  Association.  This 
designation  is  recognized  a 
growing  number  of  employers  as 
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tKe'  mark  of  achievement  in  the 
*  secretarial  field  Many  executive 
secretaries  are  promoted  into 
management  positions  where  they 
can  use  their  vast  experience  and 
knowledge  of  their  employer's 
'  operations. 

Employment  Outlook 

Employ^nent'of  secretaries  is  ex- 
pected to  mcrease  faster  than  the 
average  for  all  occupations  through 
the  mid-1980's  as||fhe  contmued  ex- 
pansion of  business  and  govern- 
ment creates  a  growing  volume  of 
paper  work.  Several  hundred 
thousand  jobs  will  become  Mailable 
each  y^ar  due  to  g^wth  and  . the 
need  to  replace  those  who  die, 
retire,  or  stop  working  for  other 
reasons. 

Demand  for  secretaries  will  rise 
,  mamly  as  thos^  organizations  yvhich 
require  large  secretarial  staffs  ex- 
pand their,  operations.  New  or  ex- 
panded government  agencies,  par- 
ticularly at  the  State  and  local  level, 
insurance  companies  offering  new 
forms  cff  protection,  and  banks 
pro^^iding  financial  counseling  for 
an  increasingly  affluent  population 
all  underscore  the  need  for  well- 
trained  ai^d  *  versatile  s^retaries. 
Although  many  new  types  of  auto- 
matic office  equipment^ave  been  • 
introduced  in  recent  years,  no  ad- 
verse impaction  employpi^nt  of 
secretaries  is  expected.  However, 
job  seekers  who  are  familiar  with  a 
wid^range  of  office  machines  and 
procedures  should  have  better 
prospects  than  lejs  experienced 
workers. 

Persons  with  secretarial  skills 
should  find  extensive  opportunities 
fpr  temporary  or  pa/t-time  work  as 
employers  increasingly,  turn  to 
these  workers  during  peak  business 
periods, This  type  of  arrangement 
should  be  especially  attractive  to 
^students  and  persons  with  family 
responsibilities. 

Employment  of  stenographers  is 
expected  to  continue  the  decline  of 
recent  years  The  increase.d  use  of 

O 

ERLC 


dictation  machines  has  severely 
redijced  the  need  for  office  stenog- 
raphers, an'd  fdwer  jobs  will  be 
available  than  in  the  past.  Prospects 
for  skilled  shorthand  re()orters,  m 
contrast  to 'the  overall  outlook  for 
stenographers,  appear  ^to  be  very 
good  as  Slate  and  Federal  court 
systems  expand  to  handle  the  rising 
number  of  .criminal  court  cases  and 
civil  lawsuits.  Opportunities  will  be 
best  for  those  who  have  earned  cer- 
tification by  the  National  Short- 
hand Reporters  Association. 

Earnings  and  Working  ^ 
Conditions 

According  to  a  recent  survey, 
general  stenographers  working  in 
urban  area3  averaged  $586  a  month 
in  1^74;  experienced  workers  who 
were  highly  skilled  averaged  $6^3. 
Shorthand  reporter^  generally  earn 
higher  salaries  than  other  steno> 
graphic  workers.  The  National 
Shorthand  Reporters  Association 
estimates  that  well-trained  begin- 
ners receive  from  $800  to  $1,000  a 
month,  depending  on  speed  and  re- 
gional location. 

According  to  the  same  survey,^ 
secretaries  to  supervisors  %  small 
offices  earned  monthly  salaries  of 
$638.  Secretaries  to  officers  in 
small  companies  had  average 
monthly  Salaries  of  $690;  those 
'>working  for  middle  management  in 
large  companies  averaged  $735. 
Secretaries  having  greater  responsi- 
bilities, such  as  executive  secreta- 
ries, {o  corporate  officers,  earned 
average  monthly  salaries  of  $804. 

Peginning  clerk-stenographers  in 
the  Federal  Government  earned 
from  $499  to  $708  a  month  in  late 
1974  depending  on  education, 
training  and  experience.  Earnings 
of  peginning  shorthand  reporters 
ranged  from  $789  to  $1,070  a 
month  depending  on  speed,  educa- 
tion, and  experience.  Starting  sala- 
ries for  secretaries  in  the  Federal 
Government  ranged  from  $708  to 
$876  a  month, ^hile  the  average  for 
all  secretaries  was  $840  a  month.  In 
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1974,  earnings  of  stenographers 
were  slightly  less  an^  those  of 
secretaries  somewhat  m9re  than 
average  earnings  for  all  nonsuper- 
,visory  workers  in  private  industry, 
except  farming. 

Working  conditions  for  secfeta- 
ries  and  stenographers  generally  are 
similar  to  those  of  other  o'fficc  workers 
in  the  same  organization.  Shorthand 
reporters,  however,  often*  sit  for  long 
periods  of  time 'while  recording  an 
event.  (Sec  the  statement  on  Clerical 
Occupatio»5  for,  more  information  on 
earnings  and  working  conditions.) 

Sourcts  of  Additional 
Information  - 

For  information  oh  careers  in 
secretarial  work,  write:  % 

National  Secretaries  ^  Association 
(international),  2440*  Pershing  Road, 
Suite  G 1 0,  Kansas  City,  Missouri  64 1 08 

Additional  information  on 
careers  in  secretarial  work  and  a 
directory  of  business  schools  is 
available  from: 

Association  of  Independent  College^  and 
Schools,  1730  MSi  NW  ,  Washington, 
D.C.  20036. 

For  information  about  shorthand 
reporting,  contact:  .  « 

Njitional  Shofthahd  Reporters  Association,  . 
25  West  Main  St ,  Madison.  >^ts.  S3703. 


SHIPPING  AND 
RECEIVING  CLERKS 

(D.O.T.  209.688,219.388,. 
222.138  through  .687,  223.387, 
239.588,  910.368  and  920.887) 

Niiturt  ofp#  Work 

Shipping  and  receiving  clerks 
keep  track  of  goods  transferred 
belween  firms  and  their  customers 
and  suppli^.  In  small  companies, 
one  clerk  may  keep  records  of  all 
shipments  sent  out  and  received,  in 
larger  companies,  many  clerks  take 
care  of  this  recordkeeping. 


CLERICAL  OCCUPATIONS  ^ 

Shipping  clerks  are  responsible 
for  all  shipments  leaving  a  business 
place.  BefcTfe  goods  are  sent  to  a 
c^istomer,  these  clerks  check  to  be 
sure  the  order  has  been  filled  cor« 
'  rcctly.  They  obtain  merchandise 
from  the  stockroom  and  wrap  it  or 
pack  It  in  shipping  containers. 
Clerks  also  ptit  addresses  and  o^her 
identifying-^^  information  on 
packages,  lock  up  and  compute 
either  freight  or  postal  rates,  and 
record  the  weight  and  cost  of  each 
shipment.  They  may  also  be  respon- 
sible for  preparing'  invoices  and 
furnishing  information  about  ship- 
ments to  other  parts  of  the  com- 
pany, such  as -the  accounting  de- 
partment. Once  a  shipment  is 
ched^ed  and  ready  to  go,  shipping 
clerks  may  move  it  to  the  shipping 
dock  and  direct  its  loading  on 
trucks  accoriding  to  its  destination. 
Shipping  and  receiving  clerks  work- 
At\g  in  small  firips  may  combjne^the 
various  duties  of  stock  clerks  in 
their  jobs.  (For. more  information 
*about  the  ajdditional  duties  of 
shipping  clerks  in  small  firms,  see 
the  statement  on  Stock  Clerks 
elsewhere  in  the  Handbook.) 

When  shipments  arrive,  receiving 
clerks  perform  tasks  similar  to 
shipping  clerks.  They  determine 
whether  their  employer's  orders 
have  been. correctly  filled,  by  veri- 
fying incoming  shipments  against 
the  original  order  and  the  accom- 
panying bill  of  lading  or  invoice 
They  record  the  receipt  and  condi- 
tion of  incoming  shipmei\ts.  Clerks- 
also  make  adjustments^ with* ship- 
pers for  lost  and  damaged  merchan- 
dise. Routing  or  moving  shipments 
to  the  proper  department, 
warehouse  section,  or  stockroom, 
and  providing  information  that  is 
needed  to  compute  inventories  also 
may  be  part  of  their  job. 

PI«c«8^of  Employment 

*    About    465,000    persons— one  • 
quarter  of  them  women  — worked  as^ 
shipping  and  receiving  clerks  m 
1974.  More  than  half  worked  in 


factories;  large  numbers  also'were 
employed  by  wholesale  houses  or 
retajl  stores.  Although  jobs  for 
shipping  and  receiving  clerks  are 
found  in  all  localities,  most  clerks 
work  in  urban  areas,  where  many 
factories  and  wholesale  houses  are 
located! 

Training,  Other  Qualifications, 
and  Advancement  ^ 

High  schbol  graduates  are 
preferred  for  beginning  jobs  in 
shipping  and  receiving  depart- 
ments. Business  arithmetic,  typing, 
and  other  high  school  business  Sub- 
jects are**  helpful.  The  ability  to 
write  legibly  is  important.  Dependa- 
bility and  an  interest  in  learning 
about  the  firm's  products  and  busir 
ness  activities  also  are  qualities 
which  employers  seek.  In  addition, 
shipping  and  *  receiving  clerks 
should  be  able  to  work  under  close 
supervision  at  repetitive  tasks. 

New  employees  usually  are 
trained  on  the  job  by  an  ex- 
perienced worker.  As  part  of  their 
training  they  often  file,  check  ad- 
dresses, attach  labels,  i^nd  check 
items  included  in  shipments.  As 
clerks  gain  experience,  they  may  be 
assigned  tasks  requiring  a  good  deal 
of  independent  judgment,  such  3s 
handling  problems  of  damaged 
merchandise,  or  supervising  other 
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^  workers  in  shipping  or  receiving 
rooms. 

%  Work  as  a  Shipping  or  receiving 
clerk  .offe/s  a  good  opportunity  for 
.ambitious  young  people  to  Vear^P 
about  their  company's  products  and 
business  practices.  Some  clerks 
may  be  promoted  to  head  shipping 
or  receiving  clerk  or  warehouse 
manager.  Others  may  enter  related 
fields  such  as  industrial  traffic 
management  or  purchasing. 
(Industrial  Traffic  Managers  and 
Purchasing  Agents  are  discussed 
.elsewjiere  in  the  Handbook.)  ^ 

Employment  Outlook 

Employment  of  shipping  and 
receiving  clerks  is  expected  fh  rise 
about  as  fast  as  the  average  for  all^ 
occupations  through  the  mid- 
I980's  as  business  expands  and 
there  are  more  goods  to  be  dis- 
tributed. Several  thousand  jobs  will 
become  available  e^ch  year  as  em- 
ployment grows  and  as  workers 
retire,  die,  or  transfer  to  other  oc- 
cupations. 

Although  substantial  growth  is 
expected  in  the  volume  of  goods  to 
be  moved,  employment  of  shipping 
and  receiving  clerks  will  increase 
rather  slowly  because  of  changes  in 
technology  which  enable  fewer 
clerks  to  handle  more  goods.  Grow- 
ing numbers  of  firrns  are  using  com- 
puters to  keep  track  of  shipping  and 
receiving  records',  and  moving  belts 
to  handle  shipments  once  lifted  by 
hand. 


Earnings  and  Working 
^  Conditions 

Shipping  and  receiving  clerks  in 
urban  areas  averaged  $169  a  week, 
according  to  a  1974  survey.  This  is 
about  as  much  as  the  average 
earnings  for  all  nonsupervisory 
workers  in  private  industry,  except 
farming.  Salaries  •  varied  substan- 
tially, however,  by  type  of  em- 
plo>er.  Shipping  and  receiving 
clerks  employed  by  manufacturing 
firms  averaged  $  1 66,  those  working 
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fo{  wholcsak  houscA  carried  SI 75, 
and'ti^ose  employed  b>  public  utili 
ties  averaged  $198.  ^ 
^  Most    shipping    and  rec^ving 
clenis  receive  time  and  a  half  for 
*fcork  over       hours.  Night  worls. 
and  overtime,  including  work  on^ 
Saturdays,  Sundays,  and  holidays, 
may  be  necessary  when  shipments 
have  been  unduly  delayed  or  when 
materials  are  needed 'immediately 
on    production    lines  Although 
shipping  and  receiving  clerks  do 
much  of  their  work  in  v<arehpuscs 
or  in  smpping  and  receivnig  rooms, 
they  may  do  some  of  it^o^f  outside 
loading     platforms  Workplaces 
often  are  large,  unpartitioned  areas 
whith  may  be  drafty,  cold,  and  lit 
tered  with  packing  matenals 
,  -    Most  clerks  must  stand  for  long 
,  pe/iods  while  they  check  mercha^ 
dise      Locating     numbers  and 
description^    on    xarton^^,  often 
requires  a  jgreat  deal  of  ^nding, 
stuping,    and    stretching  Also, 
under  the  pressure  of  getting  ship 
ments  moved  on  fnne,  clerTcs  sorpe 
times  may  help  load  or  unload 
materials  in  the 'warehouse  (See 
the  statement  on  Clerical  Occupa 
tions  for  additional  information  on 
fringe  benefits.) 

SourcM  of  Additional  ^• 
Information 

# 

information  about  the  work  and 
earnings  of*  shipping  and  receiving 
clerks  in  wholesale  establishments 
isY'ailable  from: 

Ikatiqnal  Association  of  WholesaJcr  Dtsinbu 
tors.  1 725  K  St  NW  .  Washington.  D  C 
20006 


STATISTICAL  CLERKS 

•   (D.O.f.  205.368,  206.588,  ' 
209,588,  2 19.3&8,  .48fe,  .588, 
222  687,  223  *588,  913  368,  and 
953  168) 

Natur%  Of  tht  Work' 

Administrators  and  managers,  in 
all  types  of  organizations  depend  on 


numerical  records  to  help*  make 
decUIons  Statistical  clertcs  prepare, 
and  insure  the  accuracy  tfiese 
records  ;ob^  m  this  field  can  be 
grouped  into  four  .catcgones. 
recording,  compiling  and  coding, 
computing  and  tabulating,  .and 
scheduling. 


Zompuiing  and  tabulating.  Or-* 
^nizauons  ftcqucnlly  use  numeri 
cal  reqpords  for  reports  and 
research.  Statisucal  clerks  gather 
information  ftonr  records  to  pres<fnt 
in  a  chac;  6r  table  for  analysis.  Ac- 
tuary clerks  (D.O.T.  219.388)  assist 
actuaries  in  insurance  companies  to 
deterininc   the   risk   involved  in 


Recording.  This  work,  involve^ 
collecting  and  venfying  the  accura-  providing  insurance  coverage.  They 
cy  of  information.  5/w;7;7m5e/?«^r5  /^so  prepare  charts  and  tables  for 
in  manufacturftig  companies  afjit*^  studied  on  general  insurance  prac- 
wholesale    and    retail    businesses   .ti<^     Policy    checkers  (D.O.T. 


(D.O.T.  222.687)  msure.  that 
merchandise  is  ready  for  shipment, 
\s  properly  labeled,  and  contains 
the  desired  number  of  items.  Car 
checkers  for  railroads  (D.O.T. 
209.588 >  record  shipments  as  they 
.  arnve  at  or  le^t^e^a  freight  terminal. 
They  check  railroad  car  numbers 


21*^.488)  venfy  insurance  company 
records  Statistical  ^  assistants 
(D.OT.  219.381),  also  known  as 
tabulating  , clerks,  calculate  and 
coihpule  ntimerical  data"  for 
government  and  business  research 
projects.  Demurrage  clerks  (D.O.T. 
219.388),  employiJd  by  railroads. 


and  contents  to  ver)fy  specifications  ,  compute  charges  for  thd|ise  of  rail 


on  the  invoice.  Counters  (D.O.T. 
223.588),  who  may  have  a  title 
specifying  their  work  or  t}ie  ite^s 
which  they  count,  record  the 
number  of  *^matenals  .received, 
transferred,  or  produced,  and  work 
in  several  industnes.  For  example, 
lumber  talhers-or  lumber  checkers 
work  in  saw  ^ills,  pit  recorders  col- 
lect production  data  m  the  steel  in; 
dijstry.    *  , 

'  Compiling  and  coding.  .  In  or- 
ganizations of  all  types,  information* 
rpust  be  properly  filed,  verified,,  or 
analyzed  by  data  processing  equip- 
ment.    Posting     clerks  (D.O.T. 
219.^8)  do  this  work  by  making 
entries  in  registers  and  journals. 
They  receive  and  sort  records  of 
shipments,  production,  and  finan- 
cial transactions  to,  provide  conw- 
pany  officials  with  current  informa-r 
tion  on  business  activities.  Record- 
keepers   {D.O.T.   206.588).  also 
known  'as    classification  clerks, 
record  da(a  systematically  for  easy 
location.    Coding   clerks  ,  (D.O.T. 
219.388)    code    information  for 
transfer  to  computer  cards.  Person- 
nel clerks  (D.OT.  205.368)  gather 
and  file  information  on  the  em- 
ployees of  a  businefss;  their  work 
may    include   some    typtVig  and 
preparation  of  reports.    .  ^ 


joad  tracks  and  calculate  the 
.^ight  of  shipments  or  distance 
railroad  cars  have  traveled,  ^ 
"^^cheduling.  Marty^  business  activi- 
ties involve  the  movement  of  peo- 
ple and  things;  and  statistical  clerks 
do  much  of  the  required  schedul- 
ing. For  example,  assignment  clerks 
(D.O.T.  913.368)  work  for. bus 
compani^  and  ^assign  drivers  to 
meet  riders*  transportatioa  needs. 
Drivers  are  selected  on  the  basis  of 
experience,  length  'of  service,  ejid 
nature  of  the  assignment.  Crew 
.  schedulers  (D.O.T.  219.38^)  do 
similar  work  for  airlines;  they  assign ' 
pilots  to  scheduled  flights  and. log 
the  mileage  each  pilot-.)ias  flowai. 
Oas  disp^tcMs  (D.O.T.  V53.168) 
determine  the  proper  pressure  in  a 
natural  gasline  to  meet, customer^* 
reqtiirementS' after  considering  in- 
formation such  as  the  weather,  time 
of  day,  and  other  factors  that  affect 
theliseof  gas.  ' 

^     PiacM  of  'Eniploynfi«rit 

Over  3  25 ,000  persons  wortcpdas 
statistical  clerks  iij  1974.  More  than 
two-thirds  were  women,  but  some 
jobs  were  held  predomfnantlj^  by 
men.  For  example,  shipping^ 
checkers,  who  may  lif^  and  move 
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b»tav>  Items,  and  assignment  ^-Icr^^ 
\^hu  normalI>  arc  cxpcricn».cJ  hu>- 
drivers.  usuall>  arc  men 

Although  ^lali^N^-al  ^-^Lrk^  arc 
trmpIiAcJ  in  ncarlv  cvcrv  mJu^lr>. 
over  half,  \^orkcJ  in  finance,  in 
suran«.c.  anJ  real  c^l.llc  ^-umpanlt^ 
manufdJlunng  flrm^  anJ  Federal. 
Stale,  and  fbeal  gov ernmenl 

Beeause*  huslnes^c^  uf  almusT 
cv^fv  MA,  require  numerieal 
records,  stati^tleal  elerk^  \\ork 
ihruughoul  the  L  niled  Stales  Juh^ 
are  conccntrtKcd,  ho^^c^cr,  in 
hcavil)  populated  eities  that  are 
ecnters  tif  indu>trv  and  g^^vernment 
actiCMjcs 

Training,  Other  Qiiallfications, 
and  Advancem'ent 

V1i>sl  empl^>>cr^  prefer  statl^tleal  * 
clcrk>  who  are'high  ^^-hlHil  gradu 
ales  The)  also  sce^  4lppI^eatit^  whu 
have  an  aptitude  forVorking  with 


numbers  and  the  abiiH>  to  do 
detailed  work  Clerks  should  be 
tae tful  and' even  tempe red ■  Courses 
in  ht^iness  arithmetic,  bookkeep- 
ing, and  tvping  are  guod^prepara- 
tion  for  this  uork  * 

In  rt)an)  companies,  general 
elerks  who  ha^e  become  familiar 
w,ith  their  employers  record 
sv stems  and  office  procedures  are 
priimot'ed  to  statistical  clerk  posi 
tu>ns  On-the-job  trainjng  that 
equipvs  the  employed  to  speciahze  m 
numerical  work  ma>  include  the 
use  of  calculators.  tabulating 
machines,  and  tvpewriters 

Statistical  cle*rks^  uho  observe 
'•and  record  data  must  be  familiar, 
with  the  Items  or  information  which 
thev  i)hserve  'i^or  example.  lumber 
checkers  must  know  the  various 
tvpcs  and  qualities  of  wood 
pro^^Jets  Statistical  clerks  in  uom- 
pilmg  and  ci>difig  jobs  must  locate 
and    assemble    information  from 


records  in  an  orderly  manner  In 
preparing  data  for  computers,  cod- 
ing clerks  must  be  careful  to  avoid 
errors 

Most  employers  foHou  a  promo- 
tion-from-uiihm  policy  that  allo^Ars 
expcrierrccd  workers  to  qualify  for 
more  responsible  pbs  as  ihcy 
►become  available  Qualified  siatisti- 
cal  clerks  ma\  p>erform  more  dif- 
ficult assign^nents  or  advance  to  su- 
p>ervisory  positions  Many  compil- 
ing and  coding  jobs  and  computing 
and  tabulating  jobs  can  lead  tfie  ex- 
ceptional employee  with  special- 
ized training  a, career  in  com- 
puter programming  and  related 
work  « 


Employment  Outipok 

Employment  of  statistical  clerks 
IS  exp>ected  to  grow  about  as  fast  aS 
the  average  for  other  occupations 
through  the  mid-l980's.  In  addition 
to  job  opportunfc<ies  arising  from 
this  grow'th,  many  additional 
openings  will  occur  as  clerks  die, 
'  retire,  or  leave  the  occupation  for 
other  reasons 

This  occupatron  includes  a  wide 
range  of  jobs  Some  statistical 
clerks  perform  routine  duties  and 
there  may  be  fewer  such  jobs  m  the 
futuRe  as  computers  mcreasmgly 
are  used  to  toUect  and  process  in- 
formation Other  jobs  will  not  be 
eliminated  by  the  ^  computer 
because  they  re'quire  personal  con- 
tact or  involve  preparing  data  for 
computer  use  The  demand  for 
these  workers  should  outpace  the 
growth  of  the  occupation  as  a 
whole 

Among  thq  fattors  that  will  con- 
tribute K)  the  demand  for  statistical 
clerks  is  the  expected  increase  in 
business  and  gove/nmept  projects 
requiring  the  .collection  and 
processing  of  large  amounts  o^u-^ 
merical  data  In  addition,  adminis- 
trators increasingly  will  rely  on  nu- 
merical records  to  analyze  and  con- 
trol all  aspects  of  their  organiza- 
tion's  work 
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ricing 


Limited  information  indicates 
that  beginning  stati&iical  clerks  earn 
about  as  much  as  viorkers  in  other 
^tr>  level  clerical  jobs  such  as  of- 
fice clerks  or  file  clerks.  saJanes  for 
these  vfcorkers  ranged  tetueen  S90 
and  SIOO  a  \^eek  in  i974  The  en- 
. trance  salarv  for  beginning  stattsti- 
oal  assistants  cmploved  b>  the 
Federal  Government  aas  SI  30  a 
ueek  in  late  1974 

Experienced    aorkcrs  doing 

'  statistical!)  related  clerical  work, 
including  (he  operation  of  labulat- 
mg  machines  or  calculaiors.  earned 
betxfccen  $120  and  $150  a  ueek  in 
1974  Top  level  clerks  and  super- 
visors earned  $175  a  aeek  and 
more  Earning^  usual!)  are  highest 
in  the  manufacturing,  transporta- 
tion, and  ;jt]lities  industries,  and 
lo\ver  in  retail  trade,  finance,  in- 
surance and  real  estate,  and  service 
industries 

Nearly  every  emplo)er  of  siatisti-, 
cal  clerks  offers  s^me  form  of 
health  plan,  life  insurance 
coverage,  ^nd  retirement  benefits 
Most  statistical  clerks  \vork  in 
clean,  wcll-tighted  and  well-vehti- 

.  laied  offices 


STOCK^CLERKS 

(b.OT.  223  138.  368,  387,  388. 
.588,  .687;.9I0.388:%9.387)- 

Nature  of  the  Work 

Most  employers  recognize  the 
importance     of     keeping  well 
balanced   inventories    to  prevent 
sales    losses    or    slowdowns  in" 
production 

Stock  clerks  (DOT  223  387) 
b^lp  protect  against  such  losses  by 
controlling  the  fiow  of  goo<3s 
received,  stored,  and  issued  ^They 
usually  receive  and  unpack  incom 
ing  pierchandise  or  material  The) 
may  check  the  items  against  outgo 
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ing  orders  for  qualit)  and  quantit) 
and  sometimes  m'aJi  minor  repairs 
or  adjustments  Thes  also  report 
damaged  or  spoiled  goods  and 
process  papers  necessaU  for  ob- 
taining replacements  or  credit 

Materials  are  stored  in  bins,  on 
the  fioor,  or  on  shelves  according  to 
*  the  plan  of  the  sioc.kr6om  S^ock 
clerks  organize  and  mark  items  with 
identif)ing  codes  or  priots  so  that 
inventories  can  be  located  quickly 
^nd  easil)  The)  keep  recorfJs  of 
items  entering  or  leav  mg  the 
stockroom  "Sometimes  the)  label, 
pack,  crate,  or  address  goods  for 
delivery 

Stock  clerks  working  in  small 
firms  may 'combine  the  varied  du- 
ties of  shipping  and  receiving 
clerks  ( For  more  information 
about  the  additional  duties  of  st(K:k^ 
cJerks  in  small  firms,  see  the  state- 
ment on  Shipping  and  Receiving 
Clerks  elsewhere  in  the  Hantlbixji  ) 
In  large  firms  with  specialized  jobs. 
inventory  clerks  (DOT  223  388). 
take  periodic  counts  of  items  on 
hand  and  make  reports  showing 


stock  balances  Procurement  clerks 
(DOT  223  368)  work  m  factories 
and  prepare  orders  for  the  purchase  ' 
of  new  equipnient 

The  duties  of  stock  clerks  also 
depend  on  the  items  they^handle  , 
For*  example,  stock  clerks  w|p 
work-  with  foods  and  drugs  must 
maintain  proper  temperature,  and 
humidity  conditions,  those  who 
handle^'  large  construction  items 
must  do  much  ^alking  and  climbing 
to  nofe  the  condition  and  quantity 
of  that  stock 

"9 

Places  of  Employment  ^ 

Nearly    490,000   persons— one- 
fourth  of  them  women — worked  as 
stock  elerks  in  197.4   About  two-  ' 
thirds  of  the  total  worked  in  facto- 
ries,  wholesale  firms,  and  retail 
stores  Many  others  ^vere  emplo)ed 
b)  airlines,  ♦government  agencies, 
hospitals,  and  othpr  organizations 
that  keep  large  quantities  of  go^ods 
on  hand.  Although  jobs  f<^r  stock  ; 
clerks  are  found  in  all  parts  of  the  * 
country,  most  work  in,  urban  areas 
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CLERICAL  OCCUPATIONS 

where  faciones,  warehouses^  and 
stores  are  concentrated. 


Training,  Other  Qualifications, 
and  Advandamant 

Although  there  are  no  specific 
,  educational  requirements  for  stock 
clerks,  employers  prefer  high 
school  graduates.  Man>  look  for 
reading  and  writing  sktlb,  a  baste, 
Ijnowledge  of  mathematics,  and 
typing  and  filing  abilities.  Good 
health,  especially  good  e>esighl,  is 
important^ 'X3enerall>.  those  who 
ftan^ffc  Jewelry,  liquor,  or  drugs 
must  be  bonded 

Stock  clerks  usually  receive  on- 
thc^job  training  New  workers  begin 
^  wiih  simple  tasks  such  as  counting 
a^d^  parking  stock.  Basic  responsi- 
bilities of.  the  job  usually.^  are 
learned  within  several  week^.,  As 
they  progress,  stock  clerks  learn  to 
keep  records  of  inc6ming  and  out- 
going matfcnais,  take  Ijiventones^ 
and  order  supplies. 

Tliis  is  a  job  where  many  young 
people  start  their  careers.  In  a  small 
fimtv  the  stock  cle^k  may^  advance 
to  a  sales  position  or  become  an 
»  assistant  buyer  or  purchasing  agent 
In  large  firms,  sto^  clerks  can  ad- 
vance to  more  responsible  stock 
^handling  yo\>s  such  as  invoice  clerk, 
stock  control  clerk,  or  procurement 
clerk.  A  few  may  be  promoted  to 
the  stockroom  supervisok-'s  job,  but 
additional  education  oftan  is 
required.  ^ 

'  Employmant  Outlook 

I  Employment  of  stock  clerks  is  ex- 
pected to  increase  about  as  fast  as 
.  the  average  for  all  occupations 
thraugh  the,  mid- 1 980 's.  Many 
thousands  of  job  openings  *ijl 
occur  each  year  as  employment 
grows  and  as  Nfrorkers  die,  retire,  or 
transfer  to  other  occupations. 

Growth  irf^ employment  of  stock 
clerks  probably  will  be  slower  than 
in  the  past  as  computers^re  used 
increasingly  for*-<nventory  control. 
Because  entrance  into  this  occup^- 
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tion  is  relatively  easy  and  many 
young  people  seek  this  work,  as  a 
first  job,  some  competition  for  < 
openings  is  lively. 

V  ' 

V 

*  Earrnnga  and  Working 
/  CondWooii 

Expenenced  stock  clerks  earned 
average  weekly  salanes  of  $166  in 
1974,  according  to  the  limited  data 
av^lable.  This  was  slightly  above 
the  average  for  nonsup^rvisory 
workers  in  pnvaQI  industry,  except 
farming. 

In  the  Federal  Government, 
beginning  ^tock  clerks  without  ex- 
penence  were  paid  $  1 1 5  a  week  in 
,latc  1974j  those- with  general  work 
expenenfe  received  SI 30  a  week. 
Expenenced  stock  clerks  in  the 
'  Federal  Government  averaged 
aBou't  S 1 80  a  week  in*  1 974. 

Stock  clerks  generally  receive 
ume-and,-a-half  for  work  over  40 
hours.  Overtime  may  be  required 
wheq  large  shipments  are  delivered 
^hen  inventory  i^ taken. 
Altlloueh  stock  clerks  usually 
work  in  rfel^vely  clean,  heated, 
and  welMignfed  areas,  some 
stockrooms  may  be  damp  and  draf- 
ty.  Clerks  handlmg,  refqecrated 
goods  may  spend  sqme  time  ih^<;old 
/s^rage  rooms.  Stock  clerks  are  oT 
tleir  feet  much  of  the  working  day, 
often  on  a  concrete  floor.  The  job 
alsoNnvolves  considerable  bending, 
lifting,  and  climbing.  (See  the  state- 
ment on  Clerical  Occupations  for 
additional  information  on  yorking 
conditions  and  fringe  benefits.) 


Sourcas  of  Additional 
intonation 


\ 


Informauon  about  the  work  and 
earnings    of    stock    clerks  in 
wholesale  establishments  is^availa 
ble  from: 


National  Atsocxat»on  of  NVholcwIcr  Dtxlribu- 
tors,  i  725  K  St  NNV  .  NVashinjton.  D  C 
20006 


TYPISTS 

•  (D.O.tV  203.138  through  ,588; 
208388,  and  ^09.382  through 
.S88)   '  , 


Natura  of  tha  Woric. 

A  rapid  flow  of  written  communi- 
cation is  essential  to  the  itiodem  of- 
=fice  The  typbt  helps  to  maintain 
this  flow  by  making  neat,  typed 
copies  of  handwritlbn,  printed,  and 
recorded  words 

Beginning  junior  typists  usually 
type  headings  on  form  letters,  copy 
directly  from  handwritten  drafts, 
and  address  envelopes  Often,  they 
db  other  office  tasks,  inckiding  an- 
swering teleptiones,  filing,  and 
operating  offidf  machines  such  as 
copiers  and  calculators 

More  experienced  typists  do 
work  that  requires  a  high  degree  of 
accuracy  and'  independent 
judgment  Senior  typists  work  from 
rough  drafts  which  are  difficult  to  « 
read  or  which  contain  t6chnical 
material  They  may  plan  and  ^type 
complicated  .statistical  tables,  com- 
bine and  rearrange  materials  from 
different  sources,  or  prepare  master 
copies  to  bt  reproduced^on  copying 
machines. 

CUrk  typists  (DOT  209  388) 
)mbine  typing  with  filing,  sorting 
maitxanswering  telephones,  and 
other  gfci^cral  offjce  work  Vari- 
typists  (D  O^li.  203  582)  produce 
/naster  copies,  sbch  as  stencils,  oa 
machines  similar  to  typewriters. 

Transcribing  machine^'Q^ratars  * 
(D.OT.  208.588)  type  lettc>*s^d 
reports. as  they  listen  to^'dictatic 
recorded  on  magnetic  tape  Other 
typists  who  h^ve  special  duties  in- 
clude policy  ,i  writers  (D.OT. 
203.588)  in  insurance  companies, 
waybill  c!erk5\D  O  T.  209  58?)  in 
railroad  offices,  and  mortgage  clerks 
CD.O.T.  203.588,)  who  work  in 
banks. 

In  some  offices,  many  typists  are 
grouped  in  a  specialized  word 
processing  center  that  handles  all 
the  transcription  and  typing  for 
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chance  to  learn  o^-epffade  skills  so 
that  the>  can  advance  to  more 
respun^jble  positions^  Within  the  or- 
gani/alion  Man>  States  and  locali- 
ties sponsor  programs  to  train 
•unemp!ci>cd  and  low  skilled  v^ork 
ers  for  entry  jobs  <is  typists 

Many  employers  require  appli- 
cants/ox  typing  jobs. to  take  ^tcst 
iftat  shous  their  ^peed  and  accura- 
c\  For  most  jobs.  40  to  50  words, 
per  minute  is  required  All  t>pists 
v^ho  tra/iscflbc  recorded  dictation 
^need  sharp  hearing  and  musi  be 
especially  good  m  spelling  Success- 
ful typists  ^re  neat,  accurate,  and 
are  able  to  concentrate  amid  dis- 
tractions 

As  beginners  increase  their  skills, 
they  often  advance  to  higher  leveJ 
typing  jobs  Some  typists  are 
promoted  to  supervisor  jobs  in 
word  processing  centers  Others, 
who  master  additional  skills,  can 
move  into  secretarial  jo^?? 


Typists  operating  high-speed  equipment 


several  departments  These  worR- 
ers.  usually  i^ed  (.orrespondence 
secretdnes.  operate  various  kinds  of 
high-speed  tvpcwniers  equipped, 
w-ith  a  programmed  memory  which 
enables  them  to  produce  final  copy 
With  a  minimum  of  retyping 

Places  of  Employment 

About  I  f#iHiort  j^ersons  worked 
as.  typists  in    1974    Ninety -sev en  ^ 
percent   of   thera    v^ere    women  • 
Despite  recent  gams  m  other  H^lds. 
employment    of  women  remains 
highly  concentrated  in  ^clerical  ot 
cupations  and  typist  is  ^e  of  the 
largest  of  these    In  addition  to 
the  I  milhon  typists,  many  other 
workers  -  including  secretaries, 
nev^spaper  reporters,  writers,  and 
ediiors-use  typing  skills  in  the  per 
formanceof  their  jobs 

Part  time  employment  is  readily 
available  for  porkers  with  clendal 
skills  and  nearly  1  typist  out  of  4 
works  part  time 


Typists  are  employed  throughout 
the  entire  economy  Over  half  of 
•them  work  in  factories,  banks,  in- 
surance companies,  real  estate, 
firms,  ancj  government  agencies 
The  largest  single  concentratfbn  of 
typists  IS  found  m  Federal.  State, 
and  local  government  agencies 
where  the  volume  of  paperwork  to 
be  processed  is  extremely  high. 


Training,  Other  Qualifications, 
and  Advancement 

"Bypists  generally  need  high 
school  diplomas  Good  "^spel ling, 
punctuation,  *and  grammar  are  es- 
sential Ability*  to  operate  office 
equipments  such  as  copying  and 
adding  machines.  -  and  .also  a 
knowledge  of  office  procedures,  are 
assets 

An  increasing  nu m ber *of  com^pa 
nies  and  government  organizations 
have  (heir  own  typist  training  pro 
grams    These  give   employees  a 


Employment  OutJook 

The  number  of  typists  is  expected 
to  grow  faster  than  the  avecage  fot 
all  occupations  through  the  mid- 
19S0's  as  Business  expansion  in- 
creases the  volume  of  paperwork 
Many  thousands  of  job  openings 
will  occur  each  year  due  to  gro\Vth 
of  the  occupation  and  the  need  to 
replace  those  who  die,  retire,  or 
leave  the  labor  force. 

Continued  growth  of  the  econo- 
my, particularly  those  industries 
that  generate  vast  quantitte^'pf  writ- 
ten records  and  correspondence*  * 
will  assure  very  good  prospects  for 
typists  in  tl^ .years  ahead.  D^emand 
should  be  particularly  strong  .for 
highly  skilled  workers  and  those 


who  can  handle  other  office  jobs  as 
well  as  typing  Many  esnployers  will 
prefer  typists  who  are  familiar  with 
new  kinds  of  word  processing 
equipment  "Bccaiise  an  increasing 
number  of  employers  are  using  tem- 
porary and  part-time  workers  dur- 
ing peak  business  periods,  opportu-^ 
nities  should  continue  to  be  excjcl- 
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ft 

lent  for  typists  who  do  not  v^tsh  to 
work  full  time 


*  Etmlnss  and  Working 
Condttlont 

According  to  a  recent  survey, 
beginning  typists  averaged  SI 22  a 
week  m  1974.  Those  with  ex- 
pcnence  earned  .  $14!   a  week. 


slightfy  less  than  the  average 
earnings  for  Donsupcrvisory  workers  in 
private  industry,  except  fanning.  * 

In  the  Federal  Govemmenu  the 
starling  salary  for  typists  without 
experience  was  SI  15  a  week  in  late 
1974,  compared  with  SI 46  a  week 
for  those  siMith  experienpe. 

Working  conditions  for  typists 
usually  dre  similar  to  those  of  other 
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office  employees.-  ^ypists,  like 
other  clerical  workers,  sit  for 
periods  of  titne  and  often  must  con- 
tend with  high  noise  levels  caused 
by  office  machines  located,  nearby. 
(See  the  statement  on  Clerical  Oc- 
cupations f6r  more  information  on 
working  "conditions  and  also  for  a 
list  of  places  to  write  for  additional 
information  on  clerical  jobs  ) 
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COMPUTER  AND  RELATED  OCCUPATIONS 


Since  1951,  when  the  first  com- 
puter was  installed  for  commercial 
use,  "computer  ^j^ms  have 
become  an  Mncreasmgly  imporfant 
•  part  of  everyday  life.  Today  these 
machines  biU  custorpers,  pay  en)- 
ployees,  record  airlme  and  hotel 
reservations,  and  monitor  factory 
production  processes.  Scientific 
and  erigineenng  research  relies  on 
computer  systems  to  solve  complex 
equauons  as  well  as  to  collect, 
stow,  and  sort  vast  amounts  of  data. 

Workers  in  computer  and  related 
occupatioi^  design  data  processing 
systen\s,  write  instructions  and 
trataslate  data  into  machine-reada- 
*  ble  language,  and  operate  compitr 
ters  and  peripheral  equipment. 

Most  computer  carriers  re/^uir« 
some  type  of  specialized  training. 
Although  not  a  ;jniversal  require- 
ment, a  college  degtee  is  mcreas- 
ingly  important  for  systems  analysts 
and  programnrcrs— especially  for 
those  whoj^ork  in  ^scientific  and 
technical  research  operations. 
Computer  operators  usually  need  a 
high  school  diploma,  but  special^ 
ized  training  and  experience  are 
more  important  than  formal  educa 
tion  For  alJ  computer  occupations, 
employers  stress  }he  importance  of 
learning  on  tlie  job. 

In      addition      to  technical 
knovbledge   and   skills,  computer 
personnel  must  be  able  to  concen 
trate  on  their  v^ork  and  should 
enjoy  v^orking  with  deuils.  Those 
v^ho        operate  equipments 
keypunchers^er  console  operators, 
for  example,  must  have  '/nanual 
^extenty  and  some  mechanical  ap 
titude.  Programmers  and  systems 
analysts  must  be  ^le  to  think  k>gi 
cally  and  enjoy  solving  problems. 

This    chapter    describes  three 
computer  occupations.  Computer 
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Operating  Personnel,  Program- 
mers, and  Systents  Analysts. 


COWPUTER  bPERATING 
PERSONNEL 

fD.O.T  "IM  138,  382,  582,  588, 
and  885,  and  223  387) 

Nature  of  th«  Work 

All  data  systems  require  special- 
ized workers  to  enter  data  and  in- 
structions, operate  the  computer, 
and  retrieve  the  results.  The  data  to 
be  processed  and  (he  instructions 
for  the  computer  are"  called 
"anput*";  the*  results  are  called* 
"output." 

In  many  systems,  keypunch  opera- 
tors   (D.OT.rf  213.582)  prepare, 
input  by  pufiching  patterns  of  holes 
in  cards  to  represent  different  let- 
ters, numbers,,  and  special  charac- 
ters, using  a  pachine  similar  to  a 
typev^riter.  In  others,  data  typists 
(D.O.T.    2I3.588J    use  special 
machines  that  convert  the  informa- 
tion they  type^to  holes  in  cards  or 
magnetic   impulses  on   tapes  or 
disks.  They  .^Iso  may  type  input 
material  directly  on-line  into  a  com- 
puter.  ' 

Some\:omputer  Systems  only  use 
input  from  magnejjq.tapes.  Card-to- 
tape  converter  operators  (D.O.T. 
213;382)  afe  needed  to  transfer 
data  from  punched  cards  or  paper 
tapes  to  ma^ctic  tapes.  These 
v^orkcrs  wire  plugboardS4o  tbnnect  ^ 
Circuits  according  to  prepared  di^ 
grams,  load  Uhe^  machines  v^ith 
cards  and  l^p^ii  and  ol^serve  their 
operation,for  any  malfunctions. 

Once  the  input  is  coded, 
prepared  in  a  form  the  -computer 
can    read,   it    is    ready    to  be 


proces^.  Console^  operators 
(D.O.T.  213.382)  examine  the  prq^ 
grammer's  instructions  for 
processing  the  input,  make  sure  the 
computer  has  been  loaded  with  the 
correct  cards  or  magnetic  tapes, 
and  then  start  the  computer.  While 
it  is  running,  they  .watch  the 
machine,  paying  sp:ecial  attention 
lo  the  erri^ lights  that  could  signaJ  a 
malfiinctiifi.  ]f  the  .computer  stops 
or  one  of  the  lights'goes  on,  opera- 
tors must  locate  the  problem  and 
remove  the  faulty  input  materiaJs 

In  'some  systems,  machines 
directly  connected  to  the  computer 
translate  output  into  the  form 
desired  by  the  programmer.  In 
others,  highspeed  printers  or  con- 
verters  run  by  auxiliary  equipment 
operators— high-speed  printer 
operators  (D.O.T.  213.382)  and 
converter  operators  (D.O.T. 
213.382)— perform  this  function. 

Frequently,  the  cards,  magnetic 
tapes,  and  computer  programs  are 
kept,  for  future  use.  Tapf  librarians 
(D.O.T.  223.387)  classify  aiid 
catalog  this  material  and  maintain 
files  of  program  development 
records  and  computer  operating  in-  ' 
structions.  ^ 

<k  .  PImc9%  of  Enf)ploym«nt  • 

^  About  500,(X)0  persons  worked 
as  console,  auxiliary  equipment, 
and  keypunch  operators  in  1974. 
Women  held  more  than  90  percent 
jof  the  keypunching  jofe^a^d  nearly  , 
45  percent  of  thtrconsble  and  aux% 
iliary  equjpmenyobs. 

Althougi^  workers  in  these  occu- 
pations are  employed  in  almost 
every  industry,  most  work  in 
government  agencies,  manufactur-  * 
ing  firms,  banks,  and  insurance 
companies.  Many  computer  and 
peripheral  equipmetit'  operators, 
however,  work  for  wholesale  and 
retail  trade  establishments  and^data 
processing  service  organizations.  » 

Training,  Oth«r  Qualifications, 

and  Ad\^ancamant  « 

Jn  firms  that  have  jus^installed  a 
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Computer  operators  who  worX  tn  sctenttfic  research  instatlattons  may  wear  special 
ciothmg  to  prevent  dust  and  fingerprtnts  from  mamng'sensitive  magnetic  i^i>et 

^and  equipment 


nc^  computer  system,  tdbulatmg 
and  boukk5;eping  machine  opera- 
turs  may  be  tran>fcrred  to  jobN  ds 
ke>punch  of  auxili^rv  equipment 
upcratui^.  ur  ci^nsule  operators 
Miist  often/  himever.  employers 
recruit  workers,  from  the  outside 
Some  organisations  wiJi  tram  typistj> 
"to  operate  keypunch  macfhmes,  but 
most  seek  workers  whi>  already 
have  this  skill  Many  hjgh  schools, 
public^  and  pirivate  vocational 
schiH^ls,  private  computer  schools, 
and  business  schools  and  c^dleges 
offer  trammg  in  computer' operat- 
ing occupations  \ 

Employers  ,in  private  mdustry 
usually  require  applicants  to  ha^vc  a 
high  schi>ol  education,  and  many 
prefer  console  i>perators  to  have 


some  college  training  The  Federal 
Gvivemment  requirej>  a  high  school 
diploma,  unless  applicartts  have  had 
specialized  trammg  or  experience 
Many  employers  lest  applicants  to 
determine  their  aptitude  for  com- 
puter work,  parttcui^y  their  ability 
to  reason  logically  Keypunch 
operati>rs  and  data  typists  are  tested 
for  their  ability  to  work  quickly  and 
accurately  • 

Beginners  ijsually  are  trained  on 
the  job  The  length  of  training 
needed  vanes— auxiliary  equip- 
ment operators  can  learn  their  jobs 
in  a  few  weeks. +)ut  console  opera- 
tors require  several  months  of  train- 
ing because  they  must  become  suf- 
ficiently familiar  with  the  computer 
equipment  to  be  able  U)  trace^  the 


causcsof  failures 

Keypunch  and^  auxiliary-  equip- 
ment operators  should  be  able  to 
work  under  close  supervision  as 
part  of  a  team  They  also  must. like 
working'  with  machines  and  not 
become  easily  bored  by  repetitious 
tasks  Console  operators  must  be 
capable  of  independent  judgment, 
especially  when  Vrbrking  without 
supervision  on  second  and  third 
shifts 

Although  advancement  opportu- 
nities for  keypunch  and  auxiliary 
equipment  operators  *"ar a,  limited, 
promotion  to  a  supervise^  position 
IS  possible  after  several  years  on  the 
job  With  additional  framing,  often 
including  college  study,  a  few  ad- 
vance to  jobs  as  console  operators 

Console  operators  also  may  be 
promoted  to  supervisory  positions, 
or  to  jobs  that  coqjkbine  supervision 
and  console  operation  Through  on; 
the-job-experience  and  addvtiorTal 
^training,  some  console  operators 
advance  to* jobs  as  programmers. 

Employment  Outlook 

Changes  in^  data  ^Rfbcessing 
technology  will  have  di£f^r^mg  ef- 
fects on  computer  operating  occu-^ 
pations  Fmployment  of  keypunch 
operators  is  expected  to,  decline 
through  the  mid-l9S0*s  becaxise  of 
advances  in  other  data  entry 
techniques  and  equipment-  By  con- 
trast, expanding  usage  of  computer 
hardware,  especially  terminals,  w*ill 
c<iuse  the  demand  for  console  and 
auxiliary  ecfuipment  operators  to 
rise  very  rapidly^'and  employment  is 
expected  to  grdvv  faster. than^fhe 
-average  for  all  occupations  A 

Earnings  and^A^orKlng 
Conditions 

Average  weekly  earnings  of 
beginning  keypunch  operators  in 
private  industry  ranged  from  $105 
to  SI  20  in  1974.  according  to  sur- 
veys conducted  in  urban  areas  by 
the  Bureau  of  Labor  Statistics  and 
firms  engaged  m  research  on  data 
'prod'essing     occupations  Leap 
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operators  earned  from  $149  to 
$160wcckli' 

*  Average  weekly  eammgs  of 
beginning  console  operators  rapged 
from  SI40  to  $160-' Experienced 
workers'earned  from  $180  ip  $205. 
and  lead  operators  earned  from 
$21t)  to  $^250  weekly 

Salaries  of  beginning  operating 
p>ersonnel  in  the  Federal  Governt, 
ment  are  comparable  \o  those  in 
pnvale  industry  Console  operators 
earned  slightly  more  and  keypunch 
operators  slightly  less  than  the 
average  for  all  nonsupervisory 
workers  in  pnvate  industry,  except 
farming 

Because  electronic  computers  * 
must  be'  operated  at  carefully  con- 
trolled terr>peralures  operators 
work  in^air  conditioned  rooms  One 
disadvantage,  however,  is  the  high 
noise  level  generated  by  some  aux- 
iliary equipment  Some  console  and 
auxiliary  equipment  operators  work 
evening  or  night  shifts  because 
many  organizations  use  their  com- 
puter 24  hours  a  day  Tape  librari- 
ans usually  work  only  day  shifts 

*  Sources  of  Additional 
Information 

Further  information  on ,  data 
processmg  carpers  is  available 
from: 

Amcntan  Federatwn  'of-  Information 
Proccising  S<9cicucs.  210  Summii  Ave  . 
Montvalc.N  J  07645  * 


PROGf^AMMERS 

(D.OT  020.188) 

Nature  of  the  Work 

Computers  qao  process  masses  of 
information  rapidly  and  acpurately, 
but  only  if  they  are  given  step-by- 
stc;p  instructiojis  to  follow.  Because 
the  machines  cannot  think  for 
themselves,  computer  programmers 
must  write  detailed  mstructrons 
called  programs  that  ffst.in  a  logical 
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order  the  steps  the  machine  must 
follow  tb  solve  a  problem 

When  a  new  problem  is  to  be 
given  to  a  ^computer,  an  ex-< 
perienced  programmer  first  care- 
fully examines  the  problem  and 
determines  the  steps  necessary  to 
reach  a  solution  Programmers 
whose  work  includes  a  considerable 
amount  of  this  preliminary  analysis 
are  sometimes  called  program 
analysis  Once  this  part  cjf  the-job.is 
finished,  an  applicat/ons  pro- 
grammer writes  detailed  instruc- 
tions for  processing  th^data.  using 
one  of  the  languages  developed 
especially  for  computers 

Programs  vary  with  the  type  of 
problem  to  be  solved  becfause  the, 
mathematical  calculations  involved 
in  payroll  accounting  procedures, 
for  example,  are  different  from 
those  required  to  ^determine  the 


'flight  path  of  a  space  probe.  A^busi- 
ness  applications  programmer 
developing  instructions  for  billing 
•customers  would  first  decide  what 
company  records  the  computer 
would  need  and  then  draw  a  flow 
chart  or  diagram  .showing  the  steps 
the  computer  must  follow  to* obtain 
old  balances,  add  new  charge's,  ^cal- 
culate finance  charges,  'and  deduct 
payments  before  ,  determining  a, 
customer's  Ijill  Lsing  the  flow 
chart,  the  programmer  writes  the 
actual  instructions  the  computer 
will  follow  ^ 

The  programmer  then  checks  the  ' 
operation  of  the  program  to  Ije  sure 
the  instructions  are  correct  and  wilf 
produce  the  desired  information. 
This  check  is  calle^  debugging. 
•  The  programrper  tries  a  sample  of 
the  data  with  the  program  and 
reviews  the.  results  to  see  if  any  er- 


Programmert  »om«timet  utt  ti  frmin 

the 


al  to  tntar  data  and  ini 

computer. 


directly  into 
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rors  arc  made  If  errors  occur,  the 
program   must  be  chd'nged  and* 
rechecked  until  it  produces  the  cor- 
rect results. 

Finally*  an  instruction  sheet  is 
•  prepared  fof  the  computer  operator 
who  will  run  the  program.  (The 
work  of  computer  operators  is 
descnbcd  m  the  statement  on  Com- 
puter Operating  Personnel. ; 
•  Although  simple  programs  can  be 
written  in  a  few  days,  programs 
whicK  use  complex  mathematical 
formulas  or  many  data  files  may 
require  more  than,  a  >ear  of  work. 
In, such  cases,  several  programmers 
often  work  together  under  an  ex- 
perienced programmer's  supervi- 
sion 

Programmers  usually  speci^alize 
in  either  business  or  scientific 
operations  because  they  require  dif- 
ferent types  of  educational 
backgrounds.  Some  programmers 
who  have  had  training  m  systems 
analysis  specialize  in  wnting  in- 
structions for  an  entire  operating 
system  and  are  called  systems  pra- 
grammers  These  workers  write 
programs  that  tell  the  computer 
how  to  schedule  the  jobs  it  has  been 
given  and  when  to  switch  from  one 
to  another. "They  also  develop  new 
computer  languages 


Places  of  Employment 

In  1974,  about  200,000  per- 
sons—about three-fourths  of  them 
men— worked  as  computer  pro- 
grammers. Most  were  employed  by 
manufacturing  firms,  banjcs  and 
Ymancial  institutions,  ^  data 
processing  service  organizations, 
and  government  agencies. 

Programmers  usually  work  in 
large  firm^that  need  and  can  afford 
extensive  computer  systems.  Small 
firms  generally  require  computers 
only  fqt  payroll  or  billing  purposes 
and  frequently  pay  data  processing 
service  organizations  to  do  this 
work  Systems  programAiers  usually 
work  in  research  organizations  and 
computer  manufacturing  firms. 


Training,  Other  Qualifications, 
/und  Advancement 

There  arc  no  ymversal  training* 
requirements     for  progammers 
because   employers*   needs  vaVy 
Some    programmers    are.  college 
gradu^tes,-others  have  taken  spe- 
cial courses  in  computer  work  to 
supplement   their    experience  in 
fields  such  as  accounting  or  inven 
tory  control 

Employers  using  computers  for 
scientific  , engineering  applica- 
tions prefer  college  gradv^tes  with 
degrees  in  Uie  physical  sciences, 
matheVnatics,  engineering,  or  com- 
puter science.  Graduate  degrees  are 
^required  for  some  jobs.  Very  few 
scientific  organizations  are  in- 
terested in  applicants  with  no  col> 
lege  training. 

Although  many  employers  who 
use  computers  for  business  applica- 
tions do  not  require  college 
degrees,  they  prefer  apglicants  who 
have  had  college  courses  in  data 
processing,  accounting,  and  busi- 
hess  administration.  Occasionally, 
workers  who  ac^  icxperienced  in 
machine  tabulation  or  payroll  ac- 
counting but  have  no  college  train- 
ing are  promoted  to  programming 
jobs,  however,  they  need  additional 
data  processing  courses  to  become 
fully  quafified  programmers. 

Computer  programming  is  taught 
at  a  growing  number  of  technical 
schools,  colleges,  and  universities. 
Instruction  ranges  froip  introducto- 
ry home  stud^  courses  to  advanced 
cp;jrses  at  the  graduate  level.  High 
schools  in  marty  parts  of  the 
country  ^\$o  offer  courses  in  com- 
puter programming. 

In  hiring  programmers,  em- 
ployers look  for  people  who  can 
think  logically  and  are  capable  of 
exacting  analytical  work.  The  job 
also  calls  for  patience,  persistence, 
and  the  ability  to  work  with  ex- 
treme accuracy  even  under  pres- 
sure. Ingenuity  and  imagination  are 
particularly  important  when  pro- 
grammej-s  miftt  find  new  ways  to 
solve  a  problem. 
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^  B^ginnipg  progr^mcrs  usually 
spend  their  first  weeks  on  the  job 
attending  trciining  classes.  After  this 
initial  instruction,  they  work  on 
simple  assignments  while  complet- 
ing further  specialized  training  pro-  . 
grams.  Programmers  generally  must  * 
^pend  at  least  a  year/working  under 
close  supervision  ^fore  thej{.  can 
Jjandle  all  aspecw^f  their  job.  Once 
skills  fiave  been  acquired,  however, 
the  prospects  for  further  advance- 
mentn.are  good.  In  large  organiza- 
tions, they  may  be  promoted  to  lead 
programmers  or  systems  analysts 
and  have  supervisory  responsibili- 
ties. 


Employment  Outlook 

Employment  of  programmers  is 
expected  to  grow  faster  than  the 
average  for  all  occupations  through 
the  mid-I980's  as  computer  usage 
expands,  parSculariy  in  medical, 
educational,  and  data  processing 
services.  In  addition  to  job  openings 
resulting  from  growth  of  the  occu- 
pation, several  thousand  openings 
wil^  arise  each  year  from  the  need 
to  replace  workers  who  leave  the 
occupation.  Because  many  pro- 
grammers  arc  relatively  young,  few 
openings  will  result  from  dea*ths  or 
retirements. 

The  demand  for  applications  pro- 
grammers will  increase  as  many 
processes  once  done  by  hand'  are 
ajjtomated,  but  employment  wifl 
not  grow  as  rapidly  as  in  the  past  for 
several  reasons.  Improved  pro- 
gramming languages  that  can  be 
used  by  other  than  data'^processing 
personnel  will  simplify  or  eliminate 
some  programmfng  tasks.  Also, 
many  programs  for  business  opera- 
tions have  been  standardized  ^nd 
are  sold  to  computer  users  by 
computer  manufacturers  and 
"software'*  companies  that  special- 
ize" in  writing  programs  Job  oppor- 
tunities will  be  best  for  systems  pro- 
grammers and  appFications  pro- 
grammers ^^ho-  have  had  "some 
training  in  systems  analysis. 
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Earnings  and  Working 
^  Conditions 

Average  weekly  earnings  of 
beginning  programmers  in  private 
industry  ranged  from  $170  to  S240 
.  m  1974,  according  to  surveys  con- 
ducted in  urban  areas^by  the  Bu* 
reau  of  Labor  St^istics  and  firms 
engaged,  in  research  on  data 
processing  *  occupations.  Ex- 
penenced  workers  earned  from 
$260  to  S335  weekly,  and  lead  pro- 
grammers  earned  from  S29'5  to 
S360.  Earnings  of  applicatioos  pro- 
grammers are  generally  at  the  lower 
end  of  the  scale»  systems  program- 
mers at  the  higher  end. 

Salanes  in  the  Federal  Govern- 
ment are  comparable  to  those  in 
private  industry.  Programmers 
workmg  in  the  NortJ  and  West 
earned  somewhat  mor^  than  those 
working  in  the  South.  Those  work- 
ing for  dati  processing  services  and 
manufacturing  -firms  had  higher 
earnings  than  programmers  em- 
ployed in  banks,  advertising,  or 
educational  institutions.  Overall, 
progr-ammers  earned  about  twice  as 
much  as  the  average  for  ail  nonsu- 
pervisory  workers  in  private  indus- 
try, except  farming. 

P^-oerammers  wojk  about  40 
hoUrs\  week,  but  tfieir  hours  are 
not  always  from  9  to  5.  Once  or 
twice  a  week  a  programmer  may  re- 
port early  or  work  late  to  use  the 
computer  when  it  is  available.  Oc- 
casichaliy*  they  work  on  weekends 
V  or  are  telephoned  ici  advise  com- 
puter operators  -working  a  second 
or  third  shift.  • 

SOurcas  of^Additional 
information 

Additional  information  about  the 
occupation  of  programmer  .is 
available  from:    ^  v  *  ' 

American  Federution  of  Information 
Processinf  Societrci.  210  Summit  Avc.» 
Montvalc.  N  J  07645 


SYSTEMS  ANA\YSTS 

(D.O.T.  003.187,  012.168, 
020.08  land  020.088) 


Nature  of  tht  Work 

Many  essential  business  functions 
and  scientific  research  projects  im- 
pend on-  systems  analysts  to  ji^fan  ef- 
ficient methods  of  processing  data 
aod  handling  the  results  "Analysts 
begin  an  assignment  by  discussing 
the  data  processing  problem  with 
managers  or* specialists  in  the  area 
concerned  If  a  new  inventory 
system  is  desired,  for  example, 
analysts  must  determine  what  new 
data  need  to  be  collected,  the 
equipment  needed  for  processing, 
and  the  procedure  to  be  followed  in 
using  the  information.  > 

Analysts  use  various  techniques, 
such  as  cost  accounting,  sampling, 
and  mathematical  model  ^building 
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to  analyze  the  problem  and  devise  a 
•  new  system.  Once  a  -system  has 
been  developed,  they  prepare 
charts  and  diagrams  that  describe 
its  operatmn  in  terms  that  managers 
or  customers  can  understand. 

If  the  system  is  accepted,  analysts 
prepare  instructions  for  program* 
mers  and  test  the  operation  of  the 
system. 

The,  problems  systems  analysts 
must  solve  range  from  monitoring 
nuclei  fission  in  arpowerp)ant  to 
for^asting  sales  for  ^n  alliance 
manufacturing  firm.  Because  the, 
work  is  so  varied  and  complex, 
m6st  analyst^  specialize  in  either 
business  or,  scientific  and  engineer- 
ing applicatFbns^  '  * 

Some  anzdysts  improve  systems 
already  in  use  by  developing  better 
procedures  or  adapting  the  system 
tp  handle  additionkt  t^pcs  of  data. 
Others  do  research,  called  ad- 
vanced systems  design,  to  devise 
new  methods  of  systems  analysis. 


Sytttmi  analyst  chtcks  rtiuKs  of  a  talas  foracattlng  program  with  daU  procasting 

managar. 


COMPUTER.  AKD  RELATE  D  OCCUPATIOHS    ,  .  *.  . 

'  -  .  .  ' 

Pi»c«s  of  Employin#nt  acquiring,  additional  training.  I^ter 

they   are.'  pibrngteii  to  'systems 
Aboot  1 15.000  peiwn$—^i3  per-  , analysts.^  •  *  ' 

cent  of  them  women— worked  as  Systems  ai^j^ts  must  be  able  to 
.systems  analysts  in  Most    ihjnk   logically and'  should  like 

worked  in  urban  areas  fdr  manufac-  working  with  ideas.  Although-  most 
luring  firms*  wfiolesale  and  retail  systems  analysts  work  indcpcnd- 
businesses,  and  dau  processing  set; ;  g„^|y^  ^j^^y  sometimes  work  ,  m 
vice  organizations.  In  'addition.  ^^^^^  q„  i^^gg  projects.  The  abitity 
large  numbers  woijked  for  banks,  to  concentrate  and  pay  close  atten- 
insurance  companies,  and  educa-  jj^^  ^^^^^^  importaiit. 
tional  institcitions.  •  j^,  i^^gg  ^^^^  processing  depart- 

ments, persons  who  begin  as  junior 
systems  analysts  may  be  promoted 
to  senior  6r  lead  systems  analysts 
after  several  years  of  experience. 
Systems  analysis  who  show  leader- 
ship ability  also  can  advance  to  jobs . 
as  managers  of'systems  analysis  or 
data  processing  defartments-  / 


Training,'  Other  Qua^mcatlons,^, 
arrd  Advancerhant 

There  is  na  universally  accepts-' 
bte  way  of  preparing  for  a  job  as  a 
systems  an^lyit  because  employers* 
preferences  depend  on  the  work 
being  done.  Employers  usually  want 
analysts  with  backgrounds  in  ac- 
counting, business,  or  economics 
for  work  in  finance,  while  persons 
with  backgrounds  in  the  physical 
sciences,  mathematics,  computer 
science,  or  engineering  are 
preferred  for  work  ur  scientifically 
oriented  organizations.  Some  em  ' 
ployers  prefer  applicemts  who  have 
"a  bacheIor*s  degree  and  >vork  ex- 
penence  in  one  of  these  fields. 
Others  stress  a  graduate  degree: 
Applicants  also  may  qi|alify  on  the 
basis  of  profe^ional  experience  as  a 
programmer  or  computer  operator. 

Most  ejnployers  prefer  people 
who  have  had  some  experience  in 
computer  programming.  Beginning 
analysts  without  this  experience  can 
learn  tiK  yse  electronic  data 
processing  equipment  on  the  job,  or 
can  take  special  courses  offered  by 
their  employers,  computer  manu- 
facturers, or  colleges.  ,  In  the 
Federal  Government  and  many  in- 
dustnes,  systems  analysts  begin 
their  careers  as  programmers  and 
are  promoted  to  analyst  trainees 
after  gaining  some  experience  and 


'  Employmant^Outlook 

Employment  of  systems  analysts 
is  expected  to  grow  faster  than  the 
average  for  all  occupations  through 
the  mid^  1980*5  as  computer  us^e 
expands,  particularly  in  medical, 
educational,  and  data  processing 
serviQes  In  addition  to  opportuni- 
ties that  will  result  from  grdwth, 
some  openings  will  occar  as  systems 
analysts  advance  to  managerial 
positions  or  enter  other  occupa- 
tioAiSs  Because  many  of  these  work- 
ers'are  relatively  young,  few  posi- 
tions will  result  from  retirement  or 
death. 

The  domand  for  systems  analysts 
is  expected  to  increase  as  users 
become  more  familiar  with  com- 
puter ca{$abilities  and  fi:ipQci 
greater  efficiency  and  performance 
from  their  data  processing  systems. 
Advances  in  hardware  and  com- 
puter programs  will  resuft  in  ex- 
panded computer  applications  in 
manufacturing    and^  small  bosi- 
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ncsses,  and  thfs,  too,,  will  contribute 
to  emjiloyinintgrowth. ' 

Earnings  and  Working 
Condltlona  ^ 

Averajge  '  weekly  ^earrtmgs  for* 
beginrrinj^    systep^y'   analysts  in 
private  industiyrtrajJged  from  $230 
to  $250  in  1*974,  according  to  sur- 
veys conducted  in  urban  areas  by 
the  Bureau  of  Labor  Statistics  and 
private  firms  engaged  in  research 
on    computer    occupations.  Ex-- 
perienced   workers  earned  froiji 
$300  to  $335,  and  lead  systems 
analysts  earned  from  $335  to  $360 
weekly.  Earnings  in  the  .Federal  > 
Government  were  compa/able  to 
those  in  private  industry.  * 

Systems  analysts  working  in  the 
North  and  West  earned  somewhat 
more  than  those  in  the  South  and  , 
generally  their  earnings  were 
greater  in  data  processing  or  manu- 
facturing firms  than  in  banks 
educational  institutions.  Overall, 
systems  analysts  earn  more  than 
twice  as  much  as  the  average  for  all 
nonsupervisory  workers  in  private 
industry,  except  farming. 

Systems  analysts  usually  work 
about  40  hours  a  week — the  same 
as  other  professional  and  office 
workers.  Unlike  many  computer 
operators,  systems  analysts  are  not  ^ 
assigned  to  evening  or  night-shifts. 
lOccasionally,  however,  evening  or 
Weekend  work  may  be  necessary  to 
complete  emergency  projects. 

Sourcat  of  AdditionaF 
information 

Farther  information  about  the 
occupation  of  systems  analyst  is 
available  from: ' 

Amencan  Federation  of  Infomiation 
Processing  Societies.  210  Sunfimit  Avef 
Montvale^N-J  07645 

0^ 
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BANKING  OCCUPATIONS 


Modern  banks  offer  a  variety  6f 
services  to  meet  the  needs  of  Ifjeir 
cus^tomcrs  They  provide  checking 
^  and  savings  accounts,  loans,  trust 
fuftd  management,  and  financial 
counseling.  , 

Bank  work  is  highly  specialized, 
and    most    employees    gam  ex 
pcrience  and  skill  through  o'n  the 
job     training     AUhou^h  banks 
usually  seek  college  graduates  for 
officer  trainee  jobs,  opportunities 
for  high  school  graduates  are  picnti 
ful  in,  other  baifk  jobsL"  Opportuni- 
ties for.  advanccipent  are  good 
'  Bank  employees  can  quaJify  '  for 
t>cttcr  positions  by  enrolling  in  t>ro  ^ 
grams  offered  by  the  American  fn 
stetute  of  Banking,  or  by  takmg  col- 
lege courses^  in  nViance  and  busi- 
ness. 

Bank  employees  should  enjoy 
workmg  with  numbers  and  be  able 
to  perform  detailed  work.  Personal 
qualifications  such  as  honesty  and 
the  ability  to  meet  and  commu- 
nicate with  customers  .^re  impor- 
tant. 

This  section  discusses  three  of- 
fice'occjipations  unique  to  banking, 
clerks;  Tellers,  and  Officers.      .  ' 


BANK  CLERKS 

(DOT  209.388^,210.388, 
215  388  217  388,  2I«^.388  and 
.488) 


Nature  of  the  Work 

All  complex  organizations  need 
cJerks  to  handle  their  paperwork. 
Because  of  the  specialized  nature  of 
banking,  some  of  the  duties  of  bank 
clerks  differ  from  those  of  clerks  in 
other  businesses  (Secretaries, "of- 


fice machine  oi>crators,  recep- 
tionists,.and  other  clencal  .workers 
whose  jobs  are  much  the  same  in 
banks  as  in  other  businesses  are 
discussed  elsewhere  m  the  Hand- 
book.) 

In  a  smal(  bank,  one  clerk  may  do 
^veral  jobs,  such  as  sortin^i:hecks, 
totaling  debit  and  credit  slips,  and 
^preparing  monthly  staTiefnents  for 
depqsitors.  In  a  large  bank,  hosv- 
ever,  each  cl^rk  usually  specializes 
and  frequently  has  a  special  job 
title,  as  well. 

Bank  clerks  known  as  sorters 
(DOT.  219.388)  separate  docu- 
ments—checks, deposit  slips,  and 
other  ^lems— into  different  groups 
and  tabulate  each  **batch**  so  they 
may  be  charged  to  the  proper  ac- 
counts. Often  the  clerks  use  cancel-, 
ing  and  adding  machines  in  their 
VDrk  Many  banks  also  employ 
proof  machine  operators  (D.O.T. 
217.388),  who  use  equipment  that 
sorts  items  and  then  both  adds  and 
records  the  amounts  of  money  in- 
volved. 

Bookkeeping  workers  are  the 
largest  single  group  of  bank  clerks. 

•  Bookkeepings  machine  ^  operators 
(D.O.T.  215.^88)  may^use  conven-  . 
iional  bookkeeping  machines  or 
electronic  posting  niachines  to, 
record  financial  .transitions.  In 
banks,  these  workers  are  sometimes 

*  known  as  account  clerks,  posting 
machine  operators,  or  recording  ^ 
clerks.      Bookkeepers"  (D.O.T. 

2 1 0.388)"job  titles  sometimes  relate 
to  the  kinds  of  records  ihey  keep— 
for  example,  Christmas  club  book- 
keeper, discount  bookkeeper,  in- 
terest-accrual bookkeeper,  ^ust 
bookkeeper,  and  commodity  loan 
clerk.  Thousands  of  bookkeeping 
and  accounting  clerks  (D.O.T. 
i  19.488)  also  do  routine  typmg. 


^  calculating,  and  posdng.  Included 
in  tnis  groiip  are  reconcilement 
clerks,  who  process  statcmcnU 
from  other  banks  to  aid  Xhe  auditing  - 
of  accounts,  and  trust  investment 
clerks,  who  post  the^daily  invest- 
ment transactions  '  of  bank 
customers*.  . 

Other  clerHraTemployees  whos^ 
duties  and  job  titles  are  unique  to 
banking  include  country  collection 
clerks  (D.O.T.  219.388),  who  sort 
thousands  of  pieces  of  mail  daily 
and  determine  whicji  items  miist  be 
held  at  the  main  office  and  which 
should  be  routed  to  branch  banks 
for  collection.  Also  employed  are 
transit  clerks   (D.O.T.  217.388), 
who  sort.checks  and  drafts  on  other 
banks,  list  and  total  the  amounts  m* 
volved,  a'nd  prepare  documents  to  . 
be 'mailed  for  collection;  exchange 
clerics  (D.O.T.  219,388),  who  serv- 
ice foreign  deposit  accounts  and 
determine  charges  for  gashing  or 
handling  checks  drawn^against  such 
accoujgts,  interest  clerk^  JD.O.T^ 
219.388),  who  keep  recofds  on  ior 
terest-bearing  items  that  are  due  to 
or  from  the  bank,  and  mortgage 
clerks  (D.O.T.  209.388),  who  type 
Icfgal  papers  dealing  with  real  estate 
upon    which    money    has  been 
loai\ed,  and  mamtain  records  relat- 
ing to  taxes  and  insurance  on  these, 
properties. 

Electrpnic  data-processing  has 
created  several  new  clerical  occu- 
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BANKING  OCCUPATIONS 
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pations  unique  to  banking.  These 
include,  the  elecironiw  reader-sorter 
operator  who  runs  electronic  check 
sortmg  equipment,  the  check  in- 
scriber  or  encoder  who  operates 
machines  that  print  information  on 
checks  and  other  documents  in 
magnetic  ink  to  prepare  them  for 
machine  reacfing;  ^nd  the  control 
clerk  who  keeps  track  of  the  large 
volume,  of  documents-  flowing  in 
and  out  of  the  tomputer  division. 
Other  occupations  inclu4e  card- 
tape  converter  operator,  xoding 
clerk,  console  operator,  data  typist, 
data  converting  machine  operator, 
data  examination  det^,  high  speed 
pnnter  operator,  tapp  librarian, 
teletype  operator,  and  verifier 
operator. 

Most  of  the  517,000  clerical  em- 
ployees working  in  banks  in  1974 
were  women. 

Training,  Other  Qualifications, 
and  Advancemtnt 

High  school  graduation  is  con- 
sidered adequate  prejSaration  for 
most  beginning  clerical  jobs  in 
banks.  Courses  m  bookkeeping, 
typing,  business  arithmetic,  and  of- 
fice, machine  Operation  also  are 
desirable.  Applicants  may  be  given 
brief  tests  to  detefmine  their  ability 
to  work  rapidly  and  accurately,  and 
to  communicate  effectively  with 
Others.  They  should  be  able  to^work 
4s  part  of  a  team  and  under  close 
supervision.    •  ^ 

Beginners  may  be  hired  as  file 
clerks,' kcypiftich  opera^rs,  transit 
clerks,  clprk-typists,  pr-^^/related 
work.  Some  are  trained'by  the  bank 
to  operate  various  office  machines. 
A  few  startas  messengers, 

A  clerk  in  a  routiiTe  jo^)  may  be 
promoted  to  a  clerical  supervisory 
position,  to  teller  or  credit  analyst, 
^nd  eventually  to  senior  supervisor. 
Advancement  to  a  bank  officer 
position  is  a  possibility  j[or  outstand- 
in^  clerks  who  have  had  college 
trjitfiing  or  have  taken  specialized 
courses  in  banking. 

Additional    educatiOR— particu- 


larly the  courses  offered  by  ttie 
American  Institute  of  Bankitig  — 
may  help  \corkers  advance,  (See 
sutement  on  the  Banking  Industry  , 
for  information  on  the  Institute's 
educational  program.) 

Emptoymtnt  OuSocrk 

Employnfent  of  bank  clerks  is  ex- 
pected to  ^row  faster  than  the 
average  for  other  accupations 
^through  the  mid-l980*s.  In  addition 
to  opportunities  stemming,  from 
employment  growth,  many  jobs  will 
open  up  from  the  need  to  replace 
the  large  number  of  clerks'  whq 
leave  their  jobs^each  year  As  a 
result,  banking  should  continue  to 
be  a  good  source  of  employment 
opportunities  for  clerical  workers 

Jobs  for  clerks'  will  arise  as 
established  banks  expand  iheir  ser- 
vices and  new  banks  and  branches 
op^  Neariy  all  banks  use  elec- 
tronic equipment  that  lessens  de- 
mand for  ^'me  worker^,  such  as 
check  sorters  and  bookkeeping 
machine  operators  Moi;eover,  the 
jobs  of  keypunch  operators  and* 
others  who  prepare  data  for'com- 
puter  input  are  being  affected  *by 
developments  in  computer 
technology  and  increased  use  of 
remote  terminals 

Most  workers  afjfected  by  a  shift 
in'  computer  technology  ^ill  be 
retrained  and  reassigned,  either  to 
new  jobs  created  by  4he  change  in 
equipment  and  methods,  or  to  du'-, 
ties  related  to  new  banking  services 
Overair,  the  volume  of  work  is  ex- 
pected to  'be  so  ,great  that  the 
number  of  clerks  will  continue  to 
grow.  ♦ 

Earnings 

*  * 
Clerical  workers  in  financial  in 

stitutions.  including  banks,  usually  ^ 
earned  between  $9d  and  $I7Q  a 
week  in  1974,  according  to  a  Bu 
reau  cj*  Labor  Statistics  survey. 

Experienced  secretaries  knd 
tabulating*  machine .  ^operators 
received  the  highest  weekly  sala- 
ries. $150*  and  $170.  The  earnings 
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of  beginning  file  clerks  ana  messen* 
gers  were  generally  t^  lowest.  $90 
and  $100aweek. 

See  the  statement^n  the  Banking 
Industry  for  additional  information  , 


BAKK  OFFICER$ 

(D.O.T,  186,118.  .n8,vl68.  and 
.28$;  161.118.  189.118  and  .168} 

Nature  of  th#<Work 

PraCtically^Very  banlj  has  a  pres-, 
idfent  who  directs  operations;  one 
or  more  vice  pfesidents  who  act  as. 
general  managers  or  who  are  in 
charge  of  bank  departmente  such  as 
trust  or  crcdlit>and  a  comptroller  or 
cashier  who,  unlike  cashiers  in 
stores  and  other  businesses,  is  *an 
executive  officer  generally  respon- 
sible for  aINbank  property.  Large 
banks  also  may  have  treasurers  and 
other  senior  officers.  ajTwell  as  jun- 
ior dffigers.  to  supervise  the  vari- 
ous sections  Vithin  different  depart- 
ments. Banks  employed  almc^t 
240,000  officers  in  1974.  women 
were  about  one-fifth  of  the  total. 

Bank  officers  make  decisions 
witTiin  a  framework  of  policy  set  by 
the  board  of  directors  and  existing 
laws  and  regulatiqps.  They  must 
have  a  broad  knowledge  of  business 
activities  to  relate  to  t))e  operations, 
of  their  department.  Fot  ^example, 
loan  officers  evaluate  the  credit  and 
collateral  of  individuals  and  busi- 
nesses applying  for  a  loan. 
Similarly,  "trust  officers  must  un- 
derstand each  account  before  they 
invest  funds  to  ^support  families, 
send  young  people  to  college,  or 
pay  retirement  pensions.  Besides 
supervising  financial  services,  of- 
^  ficers  advise  individuals  and  busi- 
*  nesses  and  fJarticipate  in  communi- 
ty projects. 

^  Because  banks  offer  many  serv- 
ices, a  wide  choice  of  careers  is 
available  to  workers  who  Specialize 
Loan  officers  may  handle  install- 
ment, commercial,  real  estate,  or 
agricultural  loans  To  evaluate  loan 
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applications  properly ,  officers  need 
to  be  familiar  with  economics, 
production.  *distnbut^rujzi^erchan 
*  dising  and  commercial  law  Aho. 
they  need  to  know  business  opera 
t3ons  and  should  be  able  to  analyze 
financial  statements 

Bank  officers  it}  the  field  of  tnisl 
management  require  knowledge  of 
finaociaJ  planning  and  mvestraent 
fbt  purposes  of  mvestmeni  research 
and  for  estaie  and  trust  administra- 
tion 

.  Operations  officers  plaj[i,  coor- 
dinate, and  control  the  v^ork  flow, 
update  systems,  and  strive  for  ad 
'  ministrative  efficiency  Career^  in 
bank  operations  include  electronic 
data  processing  manager  and  other 
positions  involvmg  internal  and 
customer  services 

A  correspondent  bank  officer  is 
responsible  for  relations  with  other 
banks,  a  branch  manager,  for  all 
functions  of  a  branch  office,  and  an 
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international  officer,  for  idvising 
customers  with  financial  dealings 
abroad  A  working  knowledge  of  a 
foreign  country's  financial  system, 
'  trade  rllatiom,  and  economic  con- 
djtions  is  beneficial  to  those  in- 
terested  in  international  banking. 

Other  career  fields  for  bank  of- 
ficers are  auditing,  economics,  per- 
sonneLadministration,  public  rela- 
tions, and  operations  research. 

Training,  Other  Quf  llfteatlons. 
and  Advancemtnt 

Bank  officer  positfons  are  filled 
by  management)  trained  or  by 
pronjotm^  outsunding  bank  clerks 
or  tellers.  College  graduation 
usually  IS  reqwred  for  management 
trainees.  A  business  idnjinistration 
major  in  finance  or  a  liberal  arts 
curriculum  including  accounting, 
economics,  commercial  law,  politi- 
cal science,  and  statistics  serves  as 
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excellent  preparation  for  ^pfT^r 
trainee  posjuons.  ValuaWe  cx- 
periejice  may  be  gained  throi^ 
summer  employment  programs. 

Marry  battks  have  well -organized  ^ 
officer-training   programs  usually 
ranging  from*  fi' months  to  I  year. 
Trainees  may  start  as  credit  or  in- 
.  >estment  ana^ts  or  may  rotate  - 
among  bank  departments  to  get  the 
"feer*  of  banking,  bank  officials 
then  can  determine  the  position  for 
^  which  each  employee  is  best  stilted. 
Persons  planning  to  become  banlc 
officers  should  like  to  work  inde- 
pendently and  analyse  detailed  iij- 
formation  The^  also  need  tact  and 
good  judgment  in  order  to  counsel^ 
customers. 

Advancement  to  officer  may 
(Tome  slowly  in  small  banks  where 
the  number  of  positions  is  limited. 
In  large  banks  that  have  special 
training  programs,  promotions  may 
come  more  quickly.  For  a  senior  of- 
ficer position,  however,  an  em- 
ployee usually  needs  many  years  of 
experience.    '  ^ 

Although  experience,  ability,  ^d 
leadership    are'   emphasized  for 
promotion,  advancement  alio  may 
be  accelerated  by  special  study. 
.  Coursed  in  every  phase  of  Spanking 
are  offered  by  Jbe  American  In- 
stitute    of    Banking,    a  -long- 
established,     ♦  industry-sponsored 
school  (See  the  statement  on  the 
Banking  Industry  elsewhere  Tn  the 
Handbook  for  m'orc  information  on 
the  Institute's  program  and  other 
training  programs  spdnsored  by 
,  universities  ,and  local  bankers*  as- 
-sociations. ). 

*?    Employmant  Outlook 

Through  the  mid- 1 980's,  employ- 
ment of  bank  officers  is  expected  to 
increase  faster  than  the  average^'for 
all  occupations^.  The  increasing  de-  .  • 
pendfence  on  computer^^and  an  ex-  ' 
pension  in  the  services  offered  by 
banks  will  require  growing  numbers 
of  officers .  to  provide  sound 
management  ancf  effective  quality 
control.   Opportunities   also  Will 
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BANKING  OCCUPATIOh^  * 

arise  experienced  officers  leave 
their  jobs.  College  graduates  who 

^  meet  the  sundards  fur  management 
trainees  should  find  gopd  upporiu- 

•  niiics  for  entry  po:siuons  However. 
man>  senior  officer  positions  ^il! 
filled  b)  proihoung  people  alread> 
expenenced  m  banking,  CompcU- 
tion  for  these  promotions,  parucu- 
lariy  in  large  banks.'  is  likely  to  be 
keen 

/  Earning* 

•  Large  banks,  insurance  compa- 
nies, and  other  nnancidl  institutions 
pdi'd  executive  trainees  9*ho  *ere 
college  graduates  starting  salaries 
ranging  from  about  $"30  to  $930  a 
month  m  1974.  acxording^'to  the 
limited  information  availa*ble 

Satanes  of  senior  bank  officers 
ma>  be  several  times  as  great  as 
these  starting  salaries  For  officers, 
as  well  as  for  other  ^ank  employeles, 
earnings  are  likelj  to  be  lower  in 
small  towns  than  m  big  citip. 

See  the  statement  on  the  Banking 
Industry  elsewhere  in  the  Handbook 
for  additiojial  information  on  bank- 
ing occupations 


'^kHK  TELLERS 

(DOT  2A2  368) 

Nature  of  the  Work 

Every  bank,  no  matter  how  small, 
haaat  least  one  teller  who  receives 
and  pays  out  money  and  records 
th^  transactions.  In  a  very  small 
bank/ one  all  roun^^^teller  may  han- 
dle.all  transactions,  m  larger  banks 
different  kinds  of  transactions 
usually  are  assigned  to  different  tel- 
lers For  example,  d^Chnstmas  Club 
teller  accepts  and  records  deposits 
made  to  Christmas  Club  savings  ac- 
counts and  ^  not^fller  handles  , 
certain  transactiofis  for  clients  who 
have  made  lob;(s.  Other  telters  wHq 
have  special^b  titles  include  coni- 
merctai  (o/ paying  and  receiving) 


savings,  foreign  exchange,  payroll,' 
'discount,  and  securities  tellers  . 

Commercial  tellers,  the  rnost 
common,  cash  custbmers*  cheeks 
and  handle  deposits  and 
withdrawals  from  checking  and 
savings  accounts.  Before  cashing  a 
.  th^ck,  the  teller  must*  verify  ih? 
identity  of  the  person  to  whom  pay- 
ment is  made,  and  must  be  certain 
that  the  payee's  account  has  suffH 
cient  funds  to  cover  the  paymen^ 
When  accepting  a  deposit,  the  teller 
checks  the  accuracy  of  the  deposit 
slip  and  enters  the  total  in  a  paiss- 
book  or  on  a  deposit  receipt  Tel- 
lers may  use  machines  for  making 
change  and  for  totaling  deposits. 
Those  who  handle  savings  accounts 
may  use  a  window "  ^(osting 
machine  to  print  a  receipt,  record  . 
the  transaction  in  the  customer's 
passbooks  and  simultaneously  post 
the  tVansaction  to  the  bank  's  ledger. 

After  banking  -hours,  tellers 
count  cash  on  hand,  list  the  cur- 
rency-^FCceived  tickets  on  a  settle- 
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ment  sheet,  and  balance  t|ie  day's 
accounts.  They  also  sort  checks  aiSd 
deposit  slips.  Paying  and  receiving 
tellers  may  supervise  one  or  more 
derfts. 

About  270,000  tellers  were  em- 
ployed in  1974*  A  large  number 
worked  part  time,  about^9  out  of  10 
w^re  women. 


Tftlnlng.  Othtr  Quaimcatlotis. 
•nd  Advancement  * 

In  hiring  tellers,  banks*  prefer 
high  school  graduates  eicpfrienced 
in  clerical  work.  Maturity,  neatness, 
tact,  and  courtesy  are  important 
because  customers  deaLiith  tellers 
far  more  frequently  than  with  other 
bank  eXiployecs.  Since  tellers  han- 
dle large  sums  of  money  and  are 
bonded^  they  must  meet  the  stand- 
ards established  by  bonding  com- 
panies^ Although  tellers  work  inde- 
pendently, their  recordkeeping  is 
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closely  supervised  The>  v»ork  v^iih 
detail  and*are  confined  to  a  small 
work  area. 

New  tellers  usually  observe  e*- 
penenced  workers  for  a  few  days 
before  doing  the  work  themselves. 
Training  may  last  from  a  few  days 
to  3  weeks  or  longer  Be^mners 
usually  start  as  commercial  tellers, 
in  large  banks  which  have,  a 
separate  savings  teller's  "cage." 
they  may  start  as  savmgs  tellers 

After  gaming  experience,  a  teller 
m  a  large  bank  may  advance  to 
hfead  teller,  thosfe  who  have  had 
some  college  or  specialized  traming 
offAed  by  the  bankmg  industry 
may  be  promoted  to  officer  (See 
the  statement  on  the  Bankmg  In* 
d^ustry  for  information  about  the 
educational  programs  of  the  Amer- 
ican Institute  of  Banking  ) 


Emplaymtnt  Outk>ok 

The  number  of  bank  tellers  is  ex- 
pected to  Increase  faster  than  the 
average  for  all  occupations  through 
the  mid-1980*s  as  banks  expand 
their  services.  -An  increasing  pro- 
poruon  of  tellers,  however,  wjU 
work  part-time .  during  the  noon 
hour  and  evenings  to  accommodate 
customers  who  transact  business 
during  these  peak  periods. 
Thousands  of  openings  will  occur 
each  year  as  a  result  of  employment 
growth  and  the  need  to  replace  tell- . 
^rs  who  retire,  die.  or  slop  working 
for  other  reasons  The  relatively 
high  replacement  needs  in  this  oc- 
cupation  are  expected  to  be  an  im- 
portant source  of  job  opportunities 
Qualified  applicants  should  find 
goodenlployment  prospecte 


«  Although  increased  use  of 
mechanical  and  electronic  equip- 
•ment  may  ehminatc  some  routine 
duties  and  speed  other  work,  total 
employment  is  not  hkely  to  be  ad- 
versely affected. 

Earnings 

All  nonsupervisory  workers  in 
banking;^,  including  tellers,  averaged 
S  I  21  a  week  in  1974,  according  to 
a  Bureauof  Labor  Statistics'  survey. 
The  range  between  the  lowest  and 
highest  salanes  depends  on  ex- 
perience, the  Worker  s  specific  du- 
ties, and  location  and  size  of  the 
bank 

j^^c  thc^tatement  on  the  Banking 
Industry  elsewhere  in  the  Handbook 
for  additional  information  on*  this 
and  other  banking  occupations. 
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Insurance  protection  is  an  in- 
tegral part  of  the  American  way  of 
I  hfe.  It  frees  pohcyholders  and  their 
beneficiaries  from  worry  aod  finan- 
cial burdens  that  may  result  from 
deaths  illness,  ^or  othet  losses 
beyond  their  control.  Businesses 
could  not  operate,  nor  co^ild  most 
people  buy  homes  or  other  major 
items«  without  the  assurance  of  pro- 
tection from  sudden  disaster.  Jn- 
surance  wor^rs  adapt  policies  to 
meet  changing  needs,  decide  which 
applications  can  be  accepted  and 
estabhsh  premium  rates  on  the  poli- 
cies, and.  investigate  and  settle 
claims. 

A  college  degree  is  increasingly 
important  for  profpssional,  techni- 
cal, and  managenal  jobs  in  m- 
surance,  although  some  positions 
are  open  to  high  school  graduates 
who  have  appropnate  expenence. 
Insurance. workers  in  clencal  posi- 
tions need  a  high  school  diploma. 
{Regardless  of  their  previous  train- 
ing, insurance  workers  must  con- 
tinually learn  while  on  ^he  job. 
Many  professional  associations 
sponsor  courses  in  ail  phases  of  in- 
surance work;  employees  are  en- 
couraged to  participate  tq  prepare 
themselves  for  more  responsible 
jobs.  . 

This  section  describes  three  in- 
surance occupations.  Actuanes, 
Claim  Representatives,  and  Un- 
derwriters. (Statements  on  the  In- 
surance Industry  and  Insurance 
Agents  and  Brokers  arc  included 
elsewhere  in  the  Handbook.) 


ACTUARIES 

(DOT  020  188i 

Naturt  of  \h%  Work 

Why  do  young  persons  pay  more 
for  automobile  insurance  than  older 
persons''  How  much  should  an  in- 
surance policy  cost''  Answers  to 
these  and  similar  questions  are  pro- 
vided by  actuaries  who  design  in- 
surance and  pensio^  plans  that  can 
be  maintained  on  a  sound  financial 
basis  They  assemble  and  analyze 
statistics  to  calculate  probabilities 
of  death,  sickness,  injury,  disability, 
unemployment,  retirement,  and 
property  loss  fro|n  accident,  theft, 
fire,  and  other  ^potential  hazards, 
Actuaries  use  this  information  to 
determine  the'  expected  insured 
loss  For  example,  they  may  calcu- 
late how  many  persons  who  are  2 1 
years  old  today  can  be  expected  to 
live  to  age  65— the  probability  that 
an  insured  person  might  die  during 
this  period  is  a  risk  to  the  company. 
They  then  calculate  a  price  for  as- 
suming this  risk  that  will  be  profita- 
ble to  the  company  ye^be  competi- 
tive with  other  insurance  compa-  - 
nies.  Finally,  they  must  make  sure 
that  the  price  charged  for  the  in- 
surance will  enable  the  company  to 
pay  all  claims  and  expenses  as  they 
occur.  In  the  same  manner,  the  ac- 
tuary calculates  premium  rates  and 
policy  contract  provisions  for  each 
type  of  insurance  ofTeredt-Most  ac- 
tuaries specialize  in  either  life  and 
health  insurance  or  in  property  and 
liability  (casualty)  insurance. 

To  perform  tlxev"  duties  effective- 
ly, actuaries  nlust  keep  informed 
about  genera]  economic  and  social 
trends,  and  legislative,  health,  and  . 
other  developments  that  nfiay  affect 


insurance  practices.  Because  of 
their  broad  knowledge  of  in- 
surance, actuaries  may  work  on 
problems  arising  in  the  company* 
investment,  group  underwriting, 
pension  plaimifig  departments,  ^^c- 
tuaries  in  executive  positions  Ijelp 
determine  general  company  poiicy. 
In  that  role,'  they  may  be  tdlXtd 
upon  to  explain  complex  te^mnical 
matters'  to  company  ex^utives, 
government  officials,  and  the 
public.'  They  may  testify  before 
public  agencies  on  proposQi^  legisla- 
tion affecti|}g  the  insurance  busi- 
ness, tor  example,  or  explain  in- 
tend^ changes  in  premium  rates  or 
contract  provisions.  ' 

Actuanes  who  work  for  the 
Federal  Government  Usually  deal 
with  a  particular  insurance  or  pen- 
sion program,  such  as  social  securi- , 
ty  or  life  insurance  for  veterans  and 
members  of  the  Armed  Forces.  Ac- 
tuaries in  State  government  posi- 
tions reguiateinsurance  companies, 
supervise  the  operations  of  State 
retirement  or  pension  systems,  and 
work  on  problems  connected  with 
unemployment  insurance  or  work- 
ers* compensation.  Conjpting  ac- 
tuaries set  up  pension  ^velfare 
plans  and  make  pericxiic  evalua- 
tions of  these  plans  for  private  com- 
panies, unions,  and 
agencies. 


govemmet^t 
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Places  of  Employm«n^ 

Approximately  10,7(K)  persons 
worked  as  actuaries  in  1974.  Four 
of  every  10  actuaries  worked  in  five 
major  cities— New  York,  Hartford, 
Chicago,  Philadelphia,  and  Boston. 

About  two-thirds  of  all  actuaries 
worked  for  private  insurance  com- 
panies. Almost  90  percent  of  them 
worked  for  life  insurance  compa- 
nies^ the  rest  worked  for  property 
and  liability  (casualty)  companies. 
Th<^  number  of  actuaries  employed 
by  an  insurance  company  depends 
0T\  the  volume  of  its  business  and 
the  numbl^r  and-^pes  of  insurance 
policies  it  offers.  Large  "companies 
may  employ  over  100  actuaries  on 
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their  staffs  or  rcl>  instead  on  rating 
bureaus  or  consulting  firms 

Consultmg  firms  and  rating  bu 
reaiis  (associations  that  supplj  ac 
tuanal  data  tu  member  «.chnpanies> 
empio>ed  ab6ui  une  fifili  of  all  ac 
tuanes   Other  actuaries  work  for 
private  orgajiizations  admmistermg 
independent  pension  and  welfare 
plans   or  for   Federal   and  Slate 
government  agencibs  A  few  te^^h 
m  colleges  and  uni^eri>ities 

Training,  Other  Quaiificatlons, 
and  Advancement 

The  mmimum  requirement  for 
^gmnmg  jobs  in  large  life  or 
casualty  companies  is  a  bachelor  s 
degree  with  a  major  in  mathematics 
or  statistics  Some  companies  will 
hice  applicants  with  a  major  in 
economics  or  business  administra- 
tion who  demonstrate  a  thorough 
foundation  in  calculus,  probabilitv, 
and  statistics  (20-25  -hours;  Other 


'desirable  courses  are  insurance  law, 
economics.  and  accounting. 
Although  onl>  I?  colleges  and 
universities  offer  training  spccifi- 
call)  designed  for  actuanal  career?,-" 
severaJ  hundred  schools  offer  some 
of  the  necessary  courses 

It  usually  lakes  from  5  to  10  years 
after  beginning  an  actuanal  career 
to  complete  the  entire  senes  of  ex- 
aminations required  for  full  profes- 
sional status  These  examinations 
cover  general  mathematics,  special- 
^ized  actuanal  mathematics,  and  all 
phases  of  the  insurance  business 
Those  considenng  an  actuanal 
career  should  take  at  least  the 
beginning  examination  covenng 
general  mathematics  while  still  in 
college  Success  in  passing  the  first 
two  examinations  helps  beginners 
to  evaluate  their  potential  as  actu- 
anes.  Those  who  pass  these  exami- 
nations usually  have  better  oppor- 
tunities for  employment  and  receive 


Actu«ii«s  ditcutting  a  probl«m. 


a  higher  starting  salary.  Advanced 
examinations, .  usually  taken  by 
those  ia  junior  actuarial  positions, 
require  extensive  home  study  and 
expenence  in  insurance  work. 

The  Society  of  Actuaries  gives  10 
actuarial  examinations  for  the  life 
insurance  and  pension  field,  the 
Casualty  Actuarial  Society  also 
gives  10  for  the  property  and  liabili- 
ty field.  Since  the  first  parts  of  the 
examination  senes  of  either  society 
are  the  same,  students  may  defer 
the  selection  of  their  rosurance  spe- 
cialty until  they  become  more 
familiar  with  the  field  Persons  who 
complete  five^  examinations  4n  the 
life  insurance  series  or  six  in  the 
casualty  senes  are  awarded 
'^associate"  membership  in  their 
respective  society  Those  who  have 
passed  an  entire  series  rteeive  full 
membership  and  the  title  "fellow  " 

Beginning  actuaries  often  rotate 
among  different  jobs  to  learn  vari- 
ous actuarial  operations  and  to 
become'  familiar  with  different 
phases  of  insurance  work.  At  first, 
their  work  may  be  rather  routine, 
such  as  preparing  calculations  or 
tabulations  for  actuarial  tables  o 
'reports.  As  they  gain  experience 
they  may  supervise  actuarial  clerks, 
prepare  correspondence  and  re- 
ports, and  do  research. 

Advancement  to  more  responsi*^ 
ble  work  as  assistant,  associate,  and 
chief  actuary  depends  largely  on 
job  pJirformance  and  the  number  of 
actuarial  examinations  passed. 
Many  a&tuaries^  because  of  their, 
broad  knowledge  of  insurance  and 
related  fields,  are  selected  for  ad- 
ministrative positions  in  oth^r  com- 
pany activities,  particularly  in  un- 
derwriting, accounting,  or  data 
processing  departments.  Many  ac* 
tuaries  advance  to  top  executive 
positions. 

Enfiploymtnt  OuttooK   «  , 

Employment  of  actuaries  is  ejc- 
pected  to  "rise  faster  than  the 
average  for  all  occupations  through 
the  mid-I980's.  In  addition  to  job 
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openings  rcsulung  from  this  growth, 
several  hundred  Actuaries  will  be 
needed  each  year  to  replace  those 
who  retire,  die,  or  traiisfer  to  6iher 
occupations.  Job  opportunities*  will 
be  best  for  new  college  graduates 
who  have  passed  at  least  one.  ac- 
tuarial examination  while  still  in 
school  and  have  a  strong  mathe- 
matical  and  statistical  background. 
However,  because  of  the  large 
number  of  persons  expected  to 
receive  degrees  in  mathematics, 
and  the  large  number  of  students 
taking  actuarial  examinations,  com- 
pcution  for  begjnjung  pbs  should 
remain  keen 

Employment  in  this  occupation  is 
influenced  ,by  the  volume  i>f  in- 
surance sales,  which  will  continue 
to  grow  over  the  next  decade  Shifts 
in  the  age  distribution  of  the<popu- 
lation  over  the  next  decade  will 
result  in  man>  more  people  with 
vjcstablished  careers  and  family 
responsibilities  Thi^s  is  the  group 
traditionally  responsible  for  the 
bulk  of  private  insurance  sales 

Increased  sales,   however,  are 
onl>  one  determinant  of  demand 
Changes  in  existing  insurance  prac 
,  tices  arc  creating  a  need  for  more 
'actuanal  servicet.   For  example, 
passage  of  a  "no- fault'*  automobile 
insurance  plan  would  require  com 
pames    writing    automobile  in 
surance  to  reevaluate  thiir  pricing 
structures    in    liglit    of  no-fault 
requirements.  It  is  uncertain  at  this 
time    whether    Federal  noifault 
legislation'^  will  be  enacted;  how- 
ever, the  grdwing  number  of  States 
enacting  their  own  plans  indicates 
continued, strong  demand  for^u 
aries  to  rnake  these  analyses.  The' 
.  Pension  Reform  Act  of  1 9'^4  is  like 
ly  to  stimulate  ertiploynient'of  ac 
tuaries,  particularly  in  consulting 
firms.  As  more  Slates  pass  corgpeti . 
tive  rating  laws,  companies  which 
previously  relied  on  rating  bureaus 
for  act^rial  daU  will  expandj^xist' 
ing  actuarial  departments  or  create 
new  ones. 

Changes  in  the  way  .medical  mal- 
practicejnsurance  is  handled  also 
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may  generate  additional  deniand 
for  aauaries. 


Earnings  and  Working 
Conditions  . 

In  1974,  actuaries  had  average 
salaries  over  twice  as  higK  as*  the 
average  *for  all  nonsupervispry 
\Vorkers  in  private  industry,  except 
farming.  New  college  graduates  en- 
tenng  the  life  insurance  field 
without^aving  passed  any  actuarial 
exams  averaged  $9,800  in  1 974,  ac- 
cardirtg'to  a  survey  of  U.S.  compa- 
nies by  the  Life  Office  Management 
Association  (LOMA).  Applicants 
who  had  successfully  completed  the 
first  exam  received  $10,400  *and 
those  who  had  passed  two  exams 
averaged  $ll,ip0.  Salaries  for  ac- 
tuarres  in  casualty  companies 
generally  are  comparable  to  those 
offered  by  life  compames. 

In  the  Federal  Government,  new 
graduates  with,  the  bachelor's 
degree  could  sUrt  at  $8,500  a  year 
in  late  1974.  Applicants  with  either 
I  year  of  graduate  study  or  relevant 
work  experience  were  hired  at 
$10,500,  and  those  with  the 
master's  degree  started  at  $12,800 
a  year^  Actuaries  m  the  Federal 
Government  averaged  $22,800  a 
.ye&riniate  1974. 

Begmntng  actuanes  can  look  for- 
ward to  a  marked  increase  In 
earnings  as  they  gam  professionaf 
experience  arid  successfully  ad- 
vance in  either  society's  examina- 
tion program.  Insurance  companies 
usually  give  merit  moreases  averag- 
ing from  $400  to  $800  to  Ujcir  ac- 
tuanes as  they  pass  each  successive 
examin^|u)n  leading  to  membership 
in  either  socie^ty.  Associate^ 
averaged  $46,400  a  year  in  1974, 
planes  ,for  actuaries  who  wer* 
awarded  full  feilo^vshtp  dunng  that 
year  averaged  $22,700.  Fellows 
\yith  additional  years  expcnence 
earned  substantially  more,'  and 
rpany  top  actuarial  executives  were 
paid  Over* $3 5, 000. 


Sourcas  of  Addftfonal 
inform  atk>n 


^  For  facts  about  actuarial  oppor- 
tunities and  qualificadonst  contact: ' 

Ctnuhy  AcluiiUI  Society,  200  Ea«  42nd- 
-      Su.NcwYofi.NY  l(^>^.  • 

Society  of  ACUMffiet,  20S  SoulW^alle  St., 
Cbic*fo,  0160604. 

\ 

CjUkIM 
.  REPRESEHTATIVES 

(D.O.T.  I68.288ri9l.?68, 
'   241.168,  and  249.J683  . 

Natura  of  tha  Work 

Fast  and  fair  settlement  of  all 
clajms  IS  essential  to  any  insurance 
company  if  it  is  to  meet  its  commit- 
ments to  policyholders  and  also 
protect  its  own  financial  well-being. 
The  people  who  investigate  claims, 
negotiate  settlement  with  policy- 
holders, and  authorize  payment  are 
known,  as  claim  representatives— a 
groupv  which  includes  claim  ad- 
justers anH  fl^jm  examiners. 

When  ^'a  property  liability^ 
(casualty )  insurance  company 
receives  a  claim,  the  claim  cdfuster 
determines  the  amount  of  the  loss 
and  v^helher  the  policy  covers  it 
Adjusters  use  reports,  physical 
evidence,  and  testimony  of  wit- 
nesses in  investigatin'g  a  claim 
When  tlieir  company  is  liable,  they 
negotiate  with  the  claimant  and  set- 
tle the  case.  :* 

Adjusters  must  make  sure  that 
^ttlements  are^in  line  with  the  real 
extent  of  thf  Ipss.  They  must  pro- 
tect their  company  from  felsc  or  in- 
flated claims  but,  at  the  same  time, 
settl^  valid  clkims'  fajriy  and 
promptly.  Some  adjusters  are  al- 
lowed to  issue  checks  on  company 
funds,  most,  however, 'submit  their 
findings  to  claim  e^amiiiers  who 
review  them  to  insure  that  proper 
procedures  have  been  fo^bwed  and 
tj^n  authorize  payment. 

Sohie  adjusters  wOrk  with  all 
lines  of  insurance.  Others  specialize 
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AdJutUr  d»t«rmin*s  txttnl  of  auto  body 
damage. 

in  claims /rom  properly  damage  by 
fire,  manne  loss,  automobile 
damage,  workers  compensation 
loss,  or  bodily  injury  Several  States 
have  "no-fault"  automobile  m- 
surance  plans  that  relieve  the  ad- 
juster fcom  determining  responsi- 
bility  for  a  loss.  Adjusters  in  these 
States  still  must  decide  t^e  amount 
ofloss,  however  A  growing  number 
of  casualt)  companies  employ  spe- 
cial claims  people  to  settle  small 

^  claims,  usually  minor  automobile  or 
homeowner  damage  claims.  These 
claim  workers,  generally  called 
"inside  adjusters"  or  "telep^ione 
adjusters/'  contact,  claimants  by 
telephone  or  mail  and  have  the  pol 
icyholdcr  send  repair  costs,  medical 
bills,  and  other  statements  to  the 
company  Ma'frv  companies  ggntral- 

vizc  this  operation   in  a  drive-ih 
claims  center  where  the  cosUpf 
repair  is^determined  and  a  checJc  is 
J,        issued  ori  the  spot. 

XdjuStcrs  work  away  fro^  the  of- 
fice most  of  the  time.  Tli^y^may 
called  to  the  site  ,oT  an  accident  or 
to  the  location  of  a  fire  or  burglary. 

/Adjusters  make  their  own  schedules 
/jjf  pf  Jthe  activities  needed  to  dispose? 
of  a  claim  properly.  They  also  keep 
written  or  taped  records  of  informa- 
tipn  obtained  from  witnesses  and 
other  sources  and  prepare  report^ 

of  their  findings.  > 

ER?C 


In  life  insurance  companies,  the 
counterpart  of  the  claim  adjuster  is 
the  c/<2i/n  examiner,  who  in- 
vestigates the  details  surrounding 
questionable  claims  or  Chose  ex 
ceeding  a  specified  amount  They 
may  check  claim  applications  for 
completeness  and  accuracy,  inter- 
view medical  "specialists,  consult 
policy  files  to  venfy  information  on 
a  claim,  or  calculate  benefit  pay- 
ments. Generally,  examiners  are 
authorized  to  investigate  and  ap- 
prove payment  on  all  claims  up  to  a 
certain  limit,  larger  claims  are 
referred  to  a  senior  examiner 

Examiners  checking  incorrect  or 
questionable  claims  may  cor- 
respond with  investigating  compa* 
nies.  field  managers,  agents,  or  the 
family  of  the  insured  Claim  ex- 
aminers occasionally  travel  to  ob- 
tain information  by  personal  inter 
view,  or  contact  State  insurance  de- 


partments and  other  insurance 
companies  In  addition  to  venfymg 
claims  and^approvin^  payment,  ex- 
aminers also  maintain  records  of 
settled  claims  and  prepare  reports 
to  be  submitted  to  ihejr  company's 
data  processing  department  Some 
experienced  examiners  serve  on 
committees,  conduct  surveys  of 
claim  practices  writhin  their  com- 
pany, and  help  devise  more  effi- 
cient ways  to  process  claims  They 
sometimes  testify  in  court  on  con- 
tested claims 


Places  of  Ennployntent 

About  125.000  persons  worked 
as  claim  representatives  in  1974. 

The  majority  of  claim  adjusters 
worked  for  insurance  companies 
that    sell    property    and  liability 


Claim  •xamintr  calcutatts  btntfit  paymtnt 
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coverage  Some  >vcre  emplo>ed  b> 
independent  adju:yling  rtrm*>  that 
contract  xhcn  services  for  a  f^e 
^  These  indepeniJcnls  range  fpom  na 
tional  companies  emp!o>ing  hun 
dreds  of  adjusting  spcc^ahsts  to 
smali  3  or  4  person  upcratiorib  \ 
rei<iti%el>  small  number  of  adjusters 
repre!>cnt  the  insured  rather  than 
the    in:>urance    compan)  These 
public     adjusters     u^uaH>  are 
retained  by   banks,  financial  ur 
ganizatiups,    and    _ther  t»u5»»nei»i 
firms  to  handle  fre  and  uther  los^e"? 
to  prupertN  The>  negutiate  claims 
against  insurance  ».Lmpantes  and 
deal  vCith  adjtisters  for  such  compa 
^nies 

Most  claim  examiners  v^orked  for 
hfe  msurance  companies  m  large  ci- 
ties such  as  Ne\^  York.  Hartford, 
Chicago  San  Francis  and  Dalla'^ 
v»here  most  home  offrces  are 
located 

Adjusters  may  travel  to  almost 
any  area  of  the  United  States  since 
claims  must  be  settled  locallv  Oc- 
casionally, the  adjuster  may  travel 
to  the  scene  of  a  disaster,  such  as  a 
hurricane  or  a  not.  to  work^with 
local  personnel  Some  ca^s  result 
in  travel  outside  the  United  States 


Training.  Othi^lr  Qualifications. 
.  «  .   '    and  Advancement 

^  Although  a  gro\Mng  number  of 
insurance  companies  prefer  claim 
represetitatives  to  have  a  college 
degree,  many  hire  those  without 
colleger  training,  particularly. if  the^y 
have  specialized  experience  For 
example,  persons  experienced  in 
automobile  repair  v^ork  may  qualify 
as  auto  adjusters,  and  those  with 
clerical  work  jcxperience  might  be 
J  hired  as  inside  adjusters. 

No  specific  field  of  college  study- 
is  recommended.  Although  courses 
in  msurance.  economics,  or  other 
business  subjects  are  helpful,^  a 
major  in  aimosf  any  college  field  is 
adequate  preparation   An  adjuster 

^  who  ha"^  a  business  or  accounting 
background  might  specialize  in  loss 
from    business    interruption  or 


damagdto  merchandise  Those  with 
college  training  m  engineering  will 
find  the*r  educ^on  helpful  in  ad- 
justing industrial  claims. 

Most  large  itisurance  companies 
provide  IJc^mng  claim  adjusters 
and  e^^ami^ers  on  the  job  training 
and  home  study  courses.  Claim 
represcn^ati>^fs  are  encouraged  to 
take  courses  designed  to  enhance 
their  professional  skills.  For  exam- 
glft<— ^he  Insurance  Institute  of 
Amenca  offers  a  6-scmcstcr*sludy 
program  leading  to  a  diploma  m  m- 
strrance  loss  and  claim  adjusting 
•upon  Successful  completion  of  ^ix 
examinations  Adjusters  cah 
prepare  for  these  examinations  by 
indepiendent  home  study  or  through 
company  or  public  classes  A 
professional  Certificate  m  In- 
sur^nce  Adjusting  also  is  available 
from  the  College  of  Insurance  m 
New  York  City. 

The  Life  Office  Management  As- 
sociation (LOMA)  irr  cooperation 
with  the  International  Claim  As- 
sociation offers  a  claims  education 
program  for  life  .and  health  ex- 
aftiiner$  The  program  is  part  of  the 
LOMA  Institute  Insurance  Educa- 
tion  Program  leading  to  the  profes- 
sional designation,  FLMI  (Fellow, 
Life  Management  Institute)  upon 
successful  completion  of  eight  writ- 
ten examinations. 

About  three-fourths  of  the  States 
require  adjusters  to  be  licensed. 
Despite  wide  variation  in  State 
licensing  requirements,  applicants 
usually  must  comply  wi^h  one  or 
more  of  the  following.  Pass  a  writ- 
ten examination  covering  the  fun- 
damentals of  adju^tingr  furnish 
character  references^  be  20  or  2! 
years  of  age  and  a  resident  of  the 
State;  offer. proof  that  they  have 
completed  dn  approved^ourse  in 
insurance  or  loss  adjusting,  and  file 
a  surety  bond.  * 

Because  they  often  work  closely 
with  claimants,  witnesses,  and  other 
insurance  professionals,  represehta- 
tives  must  be  able  to  adapt  to  many 
different  persons  and  situations. 
Thc^  should  be  able  to  commu- 


nicate effectively   and   gain  the 
respect  and  cooperation  of  people 
.from  different  backgrounds.  For  ex- 
ample, when  adjusters*  evaluations 
of  claims  differ  from  those  of  Xhe 
persons  who  have  suffered  the  loss, 
they  should  be  able  to  explain  their 
conclusions   tactfully.  Examiners 
need  to  be  familiar  with  nredical 
and  legal  terms  and  practice!  and^ 
Federal  and  State  insurance  *5aws 
and  Regulations.  Because  they  may  ' 
have  to  check  premium  payments, 
policy  values,  and  other  numerical  ^ 
Items  in  processing  a  daim.  ex- 
aminers should  be-adept  at'making 
mathematical    calculations.  Both 
adjusters   and   examiners  *$hould  . 
have  a  good,  memory  and  enjoy 
vvorking  with  details. 
.  Beginning    adjusters  '  and  ex* 
aiders  work  on  ^mall  claims  under 
the  supervision  of  an  experienced 
worker.  As  they  learn  more  4bout  • 
claim  investigation  and  settlement.  ^ 
th^:^  are  assigned  clainfis  ih^it  arc 
hfgher  in  loss  value  and  more  dif;  , 
ficult.  Trainees  are  promoted  as 
they  demonstrate  competence  In 
handling  assignments  and  progress 
in  the  courses  they  take.  Because  of* 
tKe  complexity  of  insurance  regula- 
tions and  claims  procedures  .^work- 
ers who  lack  formed  academic 
training  jnay  advance  more  slowly 
than  those  with  2  years  or  more  of 
college     Employees    who  •  show  • 
unusual  competence  in  claims  work  ' 
or  outstanding  administrative  skills 
may  be  promoted  to  department  su- 
pervisor in  a  field  officc^r  to  a 
managerial  position  ki  the  home  of* 
free    Qualified  adjusters  and  ex- 
aminers can  transfer  to  other  de-, 
partments,  such  as* underwriting  or 
data  processing. 


Employment  Outlook 

E m p I oy m^nt^o f  c TatTTT  re p r esc n t a- 
lives  IS  expected  to  grow  ^bout  as 
fast  as  the  average  for^  Occupa- 
tions through  the  mid-198l>^4^  the 
number  oT  insurance  claims 
tinues  to  increase.  In  addition  to^ 
jobs  created  by  growth  of  the  bccu- 
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pation,  man>  others  w ill  result  from 
the  need  to  replace  workers  vrho 
die,  retire,  or  transfer  to  uthrf  jobs. 

Several  factor^  point  to  a  growing 
volume  of  insurance  and  a  resulting 
need  for  claim  adjusters  Shifts  m 
population  patterns  over  the  next 
decade  will  insure  a  steadily  rising 
number  of  workers  entering  their 
most  productive  years.  These  work- 
ers and  their  families  are  likely  to 
seek  insurance  protection  as  they 
purchase  homes,  automobiles,  and 
other  consumer  durables  Expand* 
ing  business  will  need  protection  for 
new  plants  and  equipment  and  for 
insurance  covering  workers  cortl- 
pensation  and  product  liability  As 
more  people  live  and  work  in 
densely  populated  areas,  the  in- 
creased  nsk  of.  aulpmobile  acci- 
dent, fire,  or  thc^  should  result  m  a 
greater  number  of  plaims. 

Grovith  of  tifis  occupation  ma> 
be  slower  (han  in  recent  years  as 
no-fault  automobile  insurance  plans 
enable  adjusters  to  handle  more 
cases  The  growing  emphasis  on 
drive-in  claim  centers  and  claim 
handling  by  telephone  also  should 
reduce  the  demand  for  automobile 
adjusters  while  it  stimulates  de- 
mand for  inside  adjusters  Indepen- 
dent adjusters  who  specialize  in  au 
tomobile  damage'  claims  should 
continue  to  suffer  some  loss  of  btisT 
ness*  Prospects  are  expectedao  be 
quite  good  for  adjusters  who  spe-" 
cialize  in  other  types  of  cfaims  or 
those  who  can  move  into  other  lines 
of  adjusting. 

Prospects  are  nvach  less  favora- 
ble for  clAim  examiners.  Employ- 
ment of  examiners  in  casualty  com- 
panies should  rise  about  as  fast  as 
for  adjusters;  however,*  much 
slower  growth  is  expected  for  Ijfe 
insurance  examiners  as.  increased 
use  of  computers  enables  them  to 
process  more  claims,  especially 
routine  ones  and  those  that  arise* 
under  group  policies,  . 

^BMTf^ngt  and  Working 
Conditions 

.  According  to  an  American  In 


surance  Association  American  Mu 
tual  Insurance  Alliance  National 
Association  of  Inde4>endent  In* 
surcrs  s«rve>  of  property  and  lia 
bility  companies,  claim  ^djusters 
averaged  about  $11,900  a  year  in 
1974,  inside  adjusters  earned 
average  salaries  of  about  58,300. 
Most  public  adjusters  are  paid  a 
percentage  of  the  amount  of  the 
settlement— generally  10  percent. 
Adjusters  are  furnished  a  company 
car  or  are  reimbursed  for  use  of 
their  own  vehicles  for  business  pur- 
poses. Salaries  of  claim  adjusters 
are  about  one  and  one-half  trmes 
the  average  earnings  fox  all  nonsu- 
pervisory  workers  in  private  indus^ 
try,  except  farmings  salanes"of  in- 
side adjusters  ar« ^lightly  above  this 
average. 

A  survey  of  life  insurance  com(>a- 
nies  by  the  Life  Office  Management 
Association  revealed  that  claim  ex- 
aminers' earned  average  salaries  oC 
S 1 1 ,200  a  year  in  1 974.  According 
to  the  survey  of  property  and  liabili- 
ty  companies,  casualty  .claim  ex- 
aminers averaged  $13,300.  Claim 
supervisors  in  casualiy^ompanies 
and  life  companies  averaged 
between  $14,000  and  $15,000  and 
many  earned  more  than  $20,000  a 
year.  Claim  examiners  earn  nearly 
twice  as  much  as  the  average  for  all 
nonsuperyisory  workers  in  private 
industry,  except  farming. 

Claim  adjusting  is  not  a  desk  job. 
It  requires  that  a  person  be  ph^'si- 
cally  fit  because  much  of  the  day 
mCy  be  spent  in  traveling  from  one 
place  to  another,  walking '  about 
outdoors,  and  climbing  stairs.  Ad- 
justers may  have  to  work  evenings 
or  weekends  in  order  to  interview 
witnesses  and  claimants  when  they 
are  available.  Since  most  cojxip^' 
nies  provide  24-hour  clairn^  service ' 
to  their  policyhoIdersTf  some  adr 
justers  always  must^fecL-an^call.  (See 
the  statement  on^jhe  irisifrance  In- 
dustry for  additional  information  on 
working  conditions  and  employee 
benefits.) 

Claind  examiners  have  desk  jobs 
that  require  no  unusual  physical  ac 
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tivtt>.  Although  the  average  work- 
week for  -examiners  is  35  to  40 
hours,  they  may  work  longer  at 
times  of  peak  claim  loads  or  when 
quarterly  and  annual  statements  are 
prepared.  They  also  may  need  to 
travel  occasionally. 

SourcM  of  Additional 
Information 

General  information  about  a 
career  as  a  claim  examiner  or  ad- 
juster is  available  from  the  home  of- 
fices of  many  life  and  property  and 
liability  insurance  companies 

Information  about  licensing 
requirements  for  claim  adjusters 
may  be  obtained  from  the  depart- 
ment of  insurance  in  eacn  State 

Information  about  career  oppor- 
tunities in  these  occupations  also 
may  bf  obtained  from: 

Insurance  information  insutute.  1 10  William 
St « New  York,  N  Y  10038 

For  information  about  public  in- 
surance adjusting,  coniaot' 

Natton^i  Association  of  Public  Adjusters, 
.  ,  1613  Munsey  Building.  Baltimore.  Md 
21202  '  ^ 

Career  information  on  life  in- 
surance claim  examining  is  availa- 
ble ^m: 

Institute  of  Life  Insurance.  277  Park  Ave, 
New  Yord.N  Y  1001 7 

^  : 

UNOERWrniERS 

(DIOT.  iSaSS) 

Natura  of  tha  Work 

Insurance  companies  assume  mil- 
lions of  dollars  in  risks  each  year>  by 
transferring  chance  of  loss  from 
their  policyholders  to^themselves. 
Underwriters  appraise  and  select 
the  risks  their  company  v^ill  insure* 
(The  term  underwriter  sometimes  is 
*used  in  referring  to  insurance 
agents,  see  the  statement  on  Iif- 
surance  Agents  and  Brokers  else-  ^ 
where  in  the  Handbook  for  a  dis- 
cussion  of  that  o^tupation.) 


INSURANCE  OCCUPATIONS 

Undcrwnicrs  decide  whether 
their  companies  will  accepi  nsks 
after  analyzing  mformaiion  in  in- 
surance  applications,  report  from 
loss  control  consultants,  medical  re* 
ports,  and  actuanal  studies  (reports 
that  descnbc  the  probabilify^  in- 
sured loss)  Some  roihine  applica- 
tions that  require  very  little  inde- 
pendent judgment  are  h'ait^led  by 
computers.  Generally,  however,  un- 
derwriters use  considerable  per- 
sonal judgment  in  making  deci- 
sions. Because  these  decisions  are 
seldom  reviewed  at  a  higher  level, 
underwriters  have  great  responsi- 
bility Their  companies  ma>  lose 
business  to  competitors  if  they  ap- 
praise risks  too  conservatively  or 
have  to  pay  many  future  claims  if 
their  underwriting  actions  are  too 
liberal 

When  deciding  that  a  policy  is  an 
acceptable  risk,  an  underwriter  may 
outline  the  terms  of  the  contract, 
including  the  amount  of  the  premi- 
um. Underwriters  frequently  cor- 
respond With,  policyholders,^  agents, 
and  managers  about  policy  cancel- 
lations or  requests  for  information 
In  additfon,  they  sometimes  accom- 
pany salespeople  on  appointments 
with  prospective  customers 

Most .  underwriters  specialize  in 
one  of  three  major  categories  of  in- 
surance, life,  property  and  liability, 
or  health  Life  insurance  un- 
derwriters may  further  specialize  m 
one  type  of  hfe  msuranciror  more, 
such  as  group  or  individual  policies 
The  property  and  pliability  un- 
derwriter specializes  by  type  of  risk 
insured,  such  as  fire,  automobile, 
marine,  or  NVorkers*  compensation 
Some  underwriters,  called  commer- 
cial account  underwriters,  handle 
business  insurance  exclusively. 
They  often  mu^  evaluate  a  firm's 
entire  operation  in  appraising  its  in- 
surance application, 

A  standard  §roup  insurance  pol- 
icy insures  all  persons  m  a  specified 
group  through  a  single  contract  at 
uniform  premium  rates,  this  type  of 
group  policy  gpfierally  provides  life  , 
or  health  migirance  protection.  The 


Undtrwrtttr  anatyztt  information  pre- 
ttnted  on  policy  application. 


group  underwriter  analyzes  the 
overall  co'mposition  of  the-group  to 
'  be  sure  that  total  risk  is  not  exces* 
sive  A  different  type  of  group  pol- 
icy finding  increasing  acceptance  is 
the  policy  that  provides  the  mem- 
bers of  a  group— a  labor  union,  for 
example — with  an  individual  pobcx 
geared  to  ihw  own  circumstances. 
These  policies  generally  are  in  the* 
casualty  field,  covering  automo- 
biles, pleasure  boats,  and  homes. 
The  casualty  underwriter  analyzes 
the  application  of  each  group 
member  and  makes  individual  ap- 
praisals, Some  group  underwriters 
attend  meetings  w<th  union  or  em- 
ployer representatives  to  discuss 
the  types  of  policies  available  to 
their  groups 

Placet  of  Employment 

An.  estimated  20,000^  persons 
worked  as  insurance  underwriters 
in^974/Over  three-fourths  were 
property  and  liabilit)  underwriters 
working  in  regional  or  home  offices 
throughout  the  United  States,  most 
life  insurance  underwriters  are  in 
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home  offices  in  a  few  large  cities, 
such  as  Hartford,  New  York, 
Chicago,  Dallas,  and  Los  Angeles. 

Training,  Other  QualiflcatJoni, 
and  Advancement 

For  beginning  underwnting  jobs, 
most  insurance  companies  seek  col- 
lege graduates  who  have  degrees  in 
liberal  arts, or  business  administra- 
tion, but  a  major  in  almost  any  field 
provides  a  good  general 
background  Some  high  school 
graduates  who  begin  as  underwrit- 
ing 6Ierks  may  be  trained  as  un- 
derwriters after  they  demonstrate 
an  aptitude  for  the^work. 

College  graduates  usually  start  as 
trainees  or  junior  underwriters* 
They  st,udy  claim  files  to  learn  the  . 
factors  assoaated  with  certain 
types  of  losses,  and  carry  out  their 
uork  assignments  under  an  ex- 
perienced risk  appraiser.  Many  sup- 
plement on-the-job  training  with 
courses  and  instruction  at  home  of- 
fice schools  or  local  colleges  and 
universities.  Many  firms  pay  tuition 
dnd  the  cost  of  books  forthose  who 
satisfactorily  complete  underw^'il- 
ing  courses.  Some  companies  offer 
salary  increases  as  an  incentive.  In- 
dependent study  programs  are 
available  through  the  American  In- 
stitute of  Property  and  Liability  Un- 
derwriters, the  American  College  of 
Life  Underwriters,  the  Home  Office 
Life  Underwriters  Association,  the 
Institute  of  Home  Office  Un- 
derwriters, and  the  Life  Office  , 
Management  Association. 

Underwriting  can  be  a  satisfying 
career  for  persons  who  like  working 
with  details  and  enj9y  relating  and 
evaluating  information.  In  addition 
tp  analyzing  problems,  underwriters 
must  make  prompt  decisions  and  be 
able  to  communicate  their  ideas  to 
others  They  must  also  be  imagina- 
tive and  aggressive,  especially  when 
they  have  to  get  additional  informa^ 
tion  from  outside  sources' 

Experienced    underwriters  who 
complete  stud>  courses  may  ad 
vance  to  chief  underwriter  or  un 
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dcrwritin^  manager  Some  un- 
derwritinj  managers  are  promoted 
to  senior  managerial  jobs  after 
several  years 

Employment  Oi^loolc 

Employment"  of  underwnttrs  is 
expected  to  rise  atKmi^as  fast  as  the 
average  for  all yrfccupations  through 
the  mid- 1980^  as  insurance  sales 
continue  .tb  expand.  Each  year 
many  jobs  will  become  available  as 
the  occupation  grows  and  as  those 
who  die,  retire,  or  transfer  to  other 
w8rk  are  replirced. 

Several  factors  underiie  the  ex- 
pected growth  in  the  volume  of  in- 
surance and  the  resultmg  need  for 
underwriters  Over  the  next  decade, 
a  much  larger  portion  of  our  popu- 
lation will  enter  th/ir  most  produc- 
tive years.  As  this  traditional  mar- 
ket for  life  insurance  expands,  the 
volume  of  insurance  sales  also 
should  rise.  This  will  occur  as  more 
individuals  purchase  life  msurance 
to  protect  their  famili^^*  standard  of 
living, .finance  their  childrens*  edu- 
cation,  or^  provide  retirement  in- 
come. Property  and  liability  in- 
surance sales  also  should  expand  as 
purchases  of  automobiles,  pleasure 
boats,  and  other  consumer  durables 
increase.  Both  spending  for  new 
home  construction  and  the  Amer* 
ican  pubPic's  growing  security  con- 
scipusncss  should  contribute  t^  de- 
mand for  more  extensive  insurance 
protection    Expanding  businesses 


will  need  protection  for  new  plants 
and  equipment  and  insuranccr  for 
workers*  compensation  and 
product  liability.  Heightened  com- 
petition among  insurance  compa* 
nies  and  changes  in  regulatioiK  af- 
fecting investment  profits  also\re 
expected  to  increase  the  insurance 
industry's  need  for  competent  un- 
derwriters. 

Earnings  and  Woilclng 
Conditions 

Underwriters  in  lilfe  insurarrcc 
averaged  $12,500  a  year  [n  1974, 
according  taa  Life  Office  fvlanage- 
mcnt  Association  (LOMA)  Survey. 
Senior  life  underwriters  (those  with 
5  years'  experience)  averaged 
$14300,  while  senior  group  un- 
derwriters earned  average  salaries 
of  $  1 4,800.  Supervisors  of  un- 
derwriting in  life  insuranbe  compa- 
nies. averaged  $15,000  to  $20,000. 
In  most  cases,  underwnters  in 
larger  companies  earned  higher 
salaries. 

An  American  Insurance  Associa- 
tion-American  Mutual  Insurance 
Alliances-National  Association  of 
Independent  Insurers  survey  of 
companies  that  sell  property  and 
liabilit>  insurance  showed  that  ex- 
perienced underwriters  averaged 
$H,300  a  year  m  1974.  Earnings 
varied  substantially  by  underwriting 
specialt>,  Mentor  commercial  lines 
underwnters  averaged  $  1 3,100, 
while  personal  lines  underwriters 
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^earned  average  salaries  of  $10,900. 
Experienced  underwriters  cam 
over  I  1/2  times  the  average 
earnings  of  nonsupcrvisory  woilcers 
in  private  industry,  except  fanning. 
Underwriting  supervisors  in  proper- 
ty and  liability  companies  averaged 
$15,100  a  year  in  1974;  many 
earned  over  $  1 7,500. 
Most  underwriters  have  desk  jobs 

Jjthat  require  no  unusual  physical  ac- 
tf^?ity.  Although  the  average  week  is 
37  hours,  underwriters  sometimes 
work  ^overtime.  Most  insurance 
companies  have  liberal  vacation 

^  policies  •  and  other  employee 
benefits.  (See  the  statement  on  the 
Insurance  Industry  for  additional 
information  on  working  conjiitions 
and  employee  benefits.)^ 

Sourcas  of  Additional 
Information 

General  '.information  about  a 
career  as  an  insurance  underwriter 
is  avs^lable  from  the  homd  offices 
of  many  life  insurance  and  property 
and  liability  insurance  companies. 
Information  about  career  opportu- 
nities as  an  underwriter  also  may  b^ 
obtained  From: 

Insiiiute  of  Life  insurance.  277  Park  Ave, 
NcwYork,KY,IOOI7. 

Insurance  lnr9rmauon  Instiiute,  1 10  WtHtam 
Si.  New  York,  NY  10038 

AmetKan  Muiual  Insurance  Alliance,  20  N. 
Wacker  Dr .  Chicago.  nP60606 
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ADMINiSTRATIVrAND 
RELATED  OCCUPATIONS 


Mo6t  administrative  workers  acf 
professional  office  employees  who 
run,  or  help  run,  business  and  other 
organizations.  Some  are  managers, 
who  supervise,  plan  operations  and 
make  company  policy.  Others  pro- 
vide dssi3tance  to  management, 
such  as  personnel  workers  who 
recruit  and  hire  staff  members  and 
handle  employee  problems.  Th^ 
success  or  failure  of  an  organization 
depends  heavily  on  the  way  ad- 
ministrative workers  do  tjieir  jobs. 

Nearly  all^  admlhistiStive  jobs 
requirie  a  college  degree,  although 
employers  vary  in  the  Sf^ecific  area 
of  study  they  prefer.  Some  seek 
business  administration  or  liberal 
arts  graduates;  others  want  a 
background  in  technical  area  such 
as  engineering  or  science. 

Aiany  administrative  workers 
solve  problems  and  make  decisions, 
using  numbers  and  technical  data. 
In  addition,  these  workers  rpust 
tactful  and  able  to  get  'along  with 
others.  Th^y  rriust  be  able  to  handle 
the  uneven  flow  of  work  in  offices. 

This  section  describes  several  ad* 
ministrative  occupations  including 
City  Managers,  ,  Accountants, 
Credit  Officials,  and  Personnel  and 
Labor  Relations  workers. 


ACCOUNTANTS 

'(DOT  160/188) 

N«tuf«  of  th«  Work 

Managers  must  have  up-tcT-d^te 
financial  mformation  to  make  im 
porlant.   decisions.  .  Accountants 
prepare  and  analyse  financial  re 


ports  that  furnish  this  kind  of  infor- 
rnation. 

Three  major  accounting  fields 
are  public,  management,  and 
government  accounting.  Public  ac- 
countants  have  their  own  busi- 
nesses  or  work  for  accounting 
firms.  Management  accountants, 
also  called  irulustnal  or  pnvate  ac- 
countants, handle  the  financial 
reccyds  of  the  company  they  work 
for.  Government  accountants  ex- 
amine the  records  of  government 


agencies  and  audit  private  bus!* 
nesses  and  individuals  whosb 
dealings  are  subject  to  government 
/'egulations. 

Accountants  often  concentrate 
on  one  particular  phase  of  account- 
ing. For  example,  many  public  ac- 
countants specialize  in  auditing 
(reviewing  a  client's  '  financial 
•records  and  reports  to  judge  their 
reliability).  Others  specialize  in  tax 
matters,  such  as  preparing  income 
tax  forms  and  advising  tlieir  clients 
of  the  advantages  and  disad- 
vantages of  certain  tiu$iness  deci- 
sions. Still  others  become  spe- 
cialists in  management  consultin^g 
and  give  advice  on  a  variety  of  mat- 
ters. They  might  develop  or  revise 
an  accounting  system  to  ser've  the 
needs  of  clients  more  effectively  or 
give  advice  about  different  types  of 
accounting^quipment. 

Management  accountants  pro^ 


0 
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CPA  famlHartzas  hlmMlf  with  plant  pparation*  b«for«  beginning  financial  audit 
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vide  the  financial  information  ex 
ecutives  need  to  make  soJnd  busi 
ncss  decisions  Thc>  ma>  choose  to 
work  in  areas  such  as  taxation, 
budgeting,  or  investments.  Internal 
auditing  is  an  area  of  specialization 
within  management  accounting 
which  is  rapidly  growing  in  im- 
portance. Accountants  who  work  as 
internal  auditors  examine  and  eval- 
uate their  firm^s  financial  systems 
and  management  control 
procedures  to  ensure  efficient  and 
economical  operation 

Many  accountants  in  the  Federal 
Government  work  as  Internal 
Revenue  agents.  Hivesligalors,  ancf^^ 
bank  examiners;  other  government 
accountants  have  regular  account- 
ing positions 


Placet  of  Employment 


are    concentrated.    For  example, 
over  20  percent  of  all  accountants 
are  employed  in  just  four  major  ^il 
les.  Chicago,  Los  Angeles.  New 
York,  and  Washmgton,  D,C. 


Training,  Other  Qualifications, 
and  Advancement 

Training  in  accounUng  is  availa- 
ble at  colleges  and  universities*  ac- 
counting and  busines^  schools,  and 
correspondence  schools.  Although 
many  graduates  of  business  and 
correspondence  schools  are  suc- 
cessful in  small  firms/ most  large 
public  accounting  and  business 
firms  require  applicants  to  have  at 
least  a  bachelor's  degree  m  ac- 
counting or  a  closely  related  field. 
Many  employers  prefer  those  ^th 
the  master's  degree  in  accounting. 


A'  strict   accounting  background 
About  805.000  people*worked  as  ^  usually  is  not  required  for  starting 


accountants  in  1974,  almost  20  per- 
.  cent  w^re  Certified  Public  Accoun- 
tants (CPA's).  About  4  percent  of 
CPA  sand  nearly  24  percent  of  all 
accpuntants  are  women.  Since  the 
early  I960*s,  employment  of 
women  accountants  has  increased, 
more  rapidly  than  that  of  men,  and 
there  is  every  indication  that 
women  will  continue  to  play  an  in- 
creasingly active  role  in  the  occupa 
tion* 

About  60  percent  of  all  account 
ants  do  management  accounting 
work,  one-fifth  of  these  work  as  in 
temal  auditors  An  additional  20 
percent  are  engaged  in  public  ac- 
counting as  proprietors,  partners, 
or  employees  of  independent  ac- 
counting firms.  Other  accountants 
work  for  Federal,  State,  and  local 


jobs  as  internal  auditors,  however, 
traming  m  business  rpanagement, 
industrial  relations,  business  law, 
and  n^athematics  is  helpful.  A  grow- 
ing number  of  large  employers 
prefer  applicants  who  are  familiar 
with  computer  technology  for  both 
accounting  and  internal  auditor 
positions.  For  beginning  accounting 
positions,  the  Federal  Government 
requires  4  years  of  college, training 
(including  24  semester  hours  in  ac- 
counting or  related  subjects)  or  an 
equivalent  combination  of  educa 
tion  and  experience.  For  teaching 
positions,  most  colleges  and  univer- 
sities require:  at  (east  the  master*s 
degree  or  the  Certified  Public  Ac- 
countancy Certificate. 

Previous  work  experience  in  ac- 
counung  can  hefp  an  applicant  get  a 


government  agencies,  and  a  small  ^Jdb^any  colleges  offer  students  an 
number    teach    in    collegcs^nd    opportunity    to    gain  exlperie>rce 
universities.  Opportunities  are  plen     through  internship  programs^  con 
tiful  for  part-time  work  in  account-    ducted  b;^  public  accounting  or 

ing,  particularly  in  srpaller  firms^  busjxie^&iirms. 

Accountants  are  foufid  in  all  Anyone  working  as , a' '  certified 
business,  industrial,  and  .govern     pubfic  accqMnf4ifi7'^4St  hold  a  cer 


ment  organizations.  Mpst,  however, 
work  in  large  urban  areas  "where 
many  public  accounting  firms  and 
^central*  offices  of  large  businesses 


tificate  is^Uifd  by  the  State  board  of 
Accountancy.  All  states  use  the 
CPA  examination,  administered  by 


the  Americ 


litute  of  Certified 


Public  Accountants,  to  establish 
certification.  Most  successful  can- 
didates have  college  degrees,  and  * 
three -fourths  of  the  States  require  • 
CF^A  candidates  to  be  college  grad- 
uates. Nearly  a!l  States  require  ap- 
plicants  to  have  at  least  2  yea^rs  of 
public  accounting  experience  for  a 
CPA  certifica,te. 

Requirements  vary,  but  more 
than  half  the  States  restrict  the  titl.e^ , 
"public  accountant**  to  those  who 
are  licensed  or  registered.  Some 
States  require  only  a  high  school 
diploma  while  others  require  2 
years  of  college  or  more.  Informa- 
tion on  requirements  may  be  ob- 
tained directly  from  individual 
State  boards  of  accountancy  or 
from  the  National  Society  of  Public 
Accountants. 

The  recogqized  mark  of  com- 
petence and  experience  in  the  field 
of  internal  auditing  is  the  designa 
tion.  Certified  Internal  Auditof 
(CIA)  Thp  Institute  of  Internal  Au- 
ditors, Inc.  confers  this  .designation  , 
upon  candidates  who  have 
completed  3  years*  experience^J' 
internal  auditing  and  who  have 
passed  a  4-part.  ex^ination. 
Beginning  in  1978,  a  bachelors 
degree  from  an  acc^e'Zftted  college 
or  university  also  will  be  required. 

Persons  planning  a  career  in  ac- 
counting $hould  have  an  aptitude 
for  mathematics.  Neatness  and  ac- 
curacy also  are  necessary^  Em- 
ployers seek  applicants,  who  -can 
l^andle  responsibility  and  work  with 
little  Supervision. 

\Xo  get  to  thtf'tojj  in  the  profes- 
sion, ag^oi-Kuarits  usually  mu^t  con- 
tinTfitfuieir  jtudy  of  accounting  even 
though  they  already  liave  college 
degrees  or  professional  certificates. 
They  may  participate  in  seminars 
sponsored  by  various  professional 
associations  or^glte  courses  offered 
by  their  ismployers.  A  grOwing  ♦ 
number  of  States  require  both 
CPA's  and  licensed  public  accoun- 
tants to  compteTcTaTertain  number 
of  hours*T5r  continuing  education 
courses  before  their  licenses  can  be 
renewed.  An  increasing  number  of 
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accountants  stud>  computer  opera 
tion  and  pcpgraipming  to  adapt  ac 
counting  procedures  to  new  jdata 
processing'    methods  Although 
capably  accountaqts  should  ad 
vancc  rapidly'  those  having  in 
adequate    academic  preparation 
may  be  assigned  routme  jobs  and 
find  promotion  difficult 


each  >ear  when  workers  die,  ret.re, 
or  leave  the  occupation 

.Demand  for  skilled  accountants 
will  nsc  as  managers  f51>  more  on, 
accounting  information  to  make 
business  decisions.  For  example,  of- 
ficers of  large  corf>oralions  base 
their  decisions,  concerning 
proposals  such  as  plant  expansion. 


Junior  public  accountants  usually^  mergers,  or  foreign  investments  on 


start  b>  assisting  with  auditing  work 
foe  several  clients  They  may,  ad 
iance  to  intermediate  positions 
with  more  responsibility  in  I  or  2 
years  and  to  senior  positions  within 
another  few  year^  In  largerYirms. 
those  who  deal  successfully  with 
top  industry  executives  often 
become  supervisors,  managers,  or 
partners,  or  transfer  to  executive 
positions  in  private  firms  Some 
open  their  own  public  accounting 
offices. 

Beginning  management  account 
ants  often  start  as  ledger  account 
ants,  junior  internal  auditors,  or  4s 
trainees  for  technical  accounting 
positions  They  may  advance  to 
jobs  such  as  chief  plant  accountant, 
chief^  cost    accountant,  budget 

jdirfctor,  or  manager^ internal  au  ' 
diting  Some^JxfC^me  controllers, 
treasurers,  financial  vice-pre- 
sidents, or  corporation  presidents 
In^the  t'ederal  Government,  begin 
ners  are  hired,  as  trainees  and 
usually  are  promoted  in  a  year  or 

•so  In  college  and  university 
teaching,  those  having  minimum 
training  and  experience  may 
receive  the  rank  of  in§tructor 
without  tenure,  advancement  and 
permanent  /acuity  status  depend 
upon  further  education  and 
.  teaching  experience 


Employment  Outlook 

Emf>Ioyment  is  expected  to  in- 
crease about  as  fast  as  the  average 
for  all  occupations  through  the  mid* 
'1980's  as  business  and  govern- 
jncnt  agencies  continue  to  expa'ijd 
in  Size  and  complexitj^.  In.  addition 
to  jobs  resulting  from  growth,  many 
thousands  of  openings  will  .result 


information  about  the  financial 
condition  of  the  firm,  tax  implica- 
tions of  the  proposed  action, .tand 
other  considerations.  On  a  smaller 
scale,  owners  of  small  businesses 
are  expected  to  rely  more  and  mure 
on  the  expeMisi  of  public  account- 
ants fn  planning  their  opeijatipns. 
Govemnient  legislation  to  monitor 
business  activity  ulso  is  expected  to 
add  to  the  demand  for  accountants. 
An  example  is  the  Pension  Reform 
Act  of  1974,  which  establishes 
minimum  standards  for  private  pen- 
sion plans.  This  and  other  legisla- 
tion should  create  many  new  jobs 
for  •  management  accountants  to 
maintain  new  systems  and  public 
accountants  to  audit  them. 

Because  of  the  growing  complex- 
ity of  business,  college  graduates 
will  be  in  greater  demand  than  ap- 
plicants who  lack  this  *vtraining. 
Many  employers  prefer^iiduat^s 
who  have  worked^pafftime  in  a 
business  or  accounting  firm  while  in 
school.  Those  who  have  been 
trained  in  a  specific  phase  of  ac- 
counting should  find  ample  oppor* 
tunities. 

*  As  data  processing  systems  con- 
tinue to  replace  manual  preparation 
of  accounting  records  and  state- 
ments, the  need  for  some  accoun- 
tants to  perform  routine  tasks,  par- 
ticularly in  large  firms,  may  be 
reduced.  Howeyer,  many  opportu* 
nities  will  arise  for  accountants 
wURout  a  college  degree,  mainly  in 
small  businesses  and  public  ac- 
counting^firms.  \  '  ^ 

*  Earnings  iind  Wprklng 
^   .         Cdndftlont  ' 


countants  in  private  industry  were 
S9,700  a  year  in  1974,  according  lo 
a  survey  m  urban  areas.  Earnings  of 
experienced  accountants  ranged 
between  ?  13,300  and  519,600,  de-- 
pending  on  their  level  of  responsi- 
^  bility  a||j.,the  complexity  of  the  ac- 
counting system.  In  general,  ex* 
pencnced  accountants  eam*about 
twice  as  much  as  nonsupervisory 
workers  in  private  industry,  except 
farming.  Chief,  accountints  who 
direct  the  accoQitting  program  of  a 
company  or  one  ,of  its  establish- 
ments Earned  between  517,600  a^d 
$29,000,  depending  upon  the  scope 
of  theip  authonty  and  size  of  profes- 
sional staff. 

According  to  the  same  sUrvcy, 
begin  nmg  auditors  averaged 
$10,400^  year,  while  experienced 
auditors'  earnings  ranged  between 
SI 4,400 and  517,500. 

Salaries  generally  are  higher  for 
accountants  who  travel  a  great  deal . 
or  w^ho  hold  a  graduate  degree  or  a 
CPA  certificate.' 

In  the  Federal  Civil  Service,  the 
entrance  salary  for  junior  accoun- 
tant and  ,  auditors  was  about 
510,200  in  late  1974.  Candidates 
who  had  superior  academic  records  * 
received  a  starting  salary  of  about 
SI  1,200.  Applicants  with  a  master's 
degree  or  2  years'  professional  ex- 
perience began  at  about  $12,800.^  ^ 
Accountants  id  the  Federal 
Government  •  averaged  about 
523,000  a  year  in  1974. 

Accountants  who  specialize  in  in- 
come tax  preparation  often  work 
long  hours  under  heavy  pressure 
during  the  tax  season,  those  em- 
ployed by  national  accounting  firm^^ 
may  travel  exteTnsiVely  to  conddct 
audits  an^  perform  other  services 
for  their  cliejijs-^e  majority^hojv-n'*', 
ever,  work  in  one  office  between  35j^ 
and  40^hours  a  week,  under  the'  ^ 
same  general  conditions  as  fellow 
oifice  workers. 

-  Sources  of  Additional 
«        Information  ■ 


Stirling  salaries  of  beginning  ac    ♦    Information ,  about  CPA's  and 
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about  aptitude  tests  in  high  schools, 
!eges,  and  public  accounting 
Tna>  be  obtained  fronif 

American  Insiitutc  of  Cemfied  Pubtx  Ac- 
coumanti,  666  Fifth  Ave^  New  Yt)ri, 
NY  10019 

Further  information  on  'special- 
ized fields  of  accounyng  is  available 
from: 

Natxxial  Assocatxxi  ot  Accountants,  .9  i 9 

, Third  A^  .  Ncvr  Yoj£>  Y  JQ022. 
NatMffUt  'St*c»ct>  uf  Public  AvCuunUnti 
pr  Pcnn^ylv^ta  Ave  NW  Wiuhinj 
JVn  O  C  20006  " 

ln^ith«U  af  Inicmul  Aud  toni  5500  Drplor^ai 
Circle.  Oriando.  Fla  32810 


ADVERTISING. WORKERS 

(D.O.t!  050.088;  132.088; 
14!  08!  and  168;  162  158;  and 
164.068  through  168) 

*  Natur*  of  the  Work 

Almost  cverj^  busmessrdocs  some 
form  of  advertising  to  pursuade 
people  to  buy  its  products  or  use  its 
services.  A  wide  variety  of  workers 

'in  many  indus'tnes  create  and 
produce^  advertisements^  or  make 
arrangements  for  them  to  be  broad- 
cast on  radio  'and  television  or 
published  in  newspapers  and 
magazines  The  following  occupa- 

'tions  are  those  most  commonly  as- 
sociated with  advertising. 

,  Advertising  managers  direct  the 
adverhsing  program  of  the'busi-, 
nesses  for  which  they  work.  They 

determine  the  size  of  the  adwrrtis-  of  customer  the  advertise^cek^-^" 
jng  b^udget,  the  type^oL-a^-arrrf — allfact  'Ihey  may  specialirf^iiTwrit- 


fereot  duties.  Jhey  arc  responsible 
for  selling  advertising  time  or^space, 
and  their  work  is  similar  to  that  of 
sales  managers  in  other  businesses 

Account  exed^tives'dTc  employed 
by  advertising  agencies  to  develop 
advertising  progiatns  for  /clients^ 
They  study  the  client's  sales,  public 
image,  and  advertising  probiems^ 
and  create  a  program  that  meets  the 
client*s  approval.  In  most  agencies, 
the  actual  artwork  £Uid  slogans  ^re 
developed  by.  artists  and  copy- 
wnters,  but  in  some  small  agencies, 
account  executives  are  responsible 
for  this  aspect  of  the  job.  Account 
^xecutive&may  be  supervised  by  ac- 
count Supervisors;  tisualfy,  how- 
ever, they  report  directly  to  agency 
heads.  ^ 

Research  .directors  '  and  their 
assistants  study  f^<;^market  for  the 
product  or  service'  being  sold.  They  . 
review  its  possible  uses,  advantages 
or  disadvantages  compared  to  those 
of  competitors,  and  ways  of 
reaching  potential  buyers.  These 
workers  may  survey  buying  habits 
and  motives  of  customers,  or  try  out 
sample  advertisements  to  find  the 
selling  theme  or  n^edi^m  that  best 
sells  the  product  .{See  the  state- 
ment on  Marketjiig  Research  Work- 
ers for  more  information  on  this 
occupation.) 

Advertising  copywriters  develop 
the  slogans  and  text  to  be  used  in 
thft^ads^By  studying^Jnformation 
about  the  product  and  its  potential 
customers,  they  ^re  able  to  write 
copy  aimtfd  at  the  particular  group 


media  to  be  used,  and.  the  advertis- 
ing ^ency.  if  any.  that  will  be  em- 
ployed Managers  -^ho  decide  to 
employ  an  agency  work  closely  with 
the  account  executives  assigned  to ' 
their  firms  They  also  may  supervise 
the  preparation  of  pamphljets, 
brochures,  or  other  materials 
developed  to  promote  the^  firmV 
products  or  services.  Advertising 
managers  working,  for  newspapers, 
radip  stations,  and  other  communi- 
clations  media  have  somewhat  dif- 
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ing  copy  for  certain  groups,  such  ^ 
business  managers,  teenagers,  or 
sports  lover?,  or  for  a  class  of 
products,  such  a$  cars  or  computer 
equipment.  Copywriters  usually 
work  closely  with  account  execu- 
tives ki  some  agencies  they  may  be 
supervised  by  copy  chiefs. 

Artists  and  layout  workers  create 
the  visual  impact  of  an  advertise^ 
ment  by  selecting  photographs, 
dravuhg  symbols  or  figures,  and 
selectmg  the  size  or  type  of  print  to 


be  used  in  a  maganne  or  newspaper 
ad.  Vhen  television  .commercials 
arc  planned,  they  usually  ^etcb 
sample  scenes  for  the  client  to  con- 
sider. (See  the  statements  on  Com- 
mercial, Artists  and  Photographers 
for.more  informauon  on  this  type  of 
work.)  . 

Me4^a  directors  (or  space  buyers 
and.  tirrie  buyers)  negotiate  con  , 
traCts^for  advertising  space  or  air 
time.  They  determine,  for  example, 
th^-day  and  time  when  a  television 
commercial  would  reach  the  largest 
group  of  prospective  buyers  at  the 
least  cost.  To  select  the  best  medi- 
,um  for  the  advertiser^  they  must 
know  the  costs  of  using  ^rious 
media  and  the  characteristics  of  the 
audience  that  would  b^  reached  by 
specific  publications  or  television 
.  stations. 

Production  managers,  and  their 
assistants  arrange  to  have  the  ad 
printed*for  publication  or  filmed  for 
television  use.  They  must  know 
which  firms  or  freelance  workers 
will  be  able'to  produce  the  best  ad 
for  the  least  c6st  ' 

Placet  of  ^mploynitnt 

In  1974,  about  170,000  people 
worked  in  jobs  reqDiring^considera- 
ble  knowledge  pf  advertising.  More 
than  one-third  were  iemployec(  in 
advertising  agencies,  Jargely  con- 
centrated in  New  York  City  and 
Chicago.  ** 

•  The  rest  worked  tor  a  variety  of 
firms  and  industnes.  Many  advertis- 
ing workers  are  employed  directly 
by  organizations  with  products  or 
services  to  sell,  such  as  manufac- 
turers and  retail  stores.  Others  work 
for  television  or  radio  stations, 
newspapers,  and  magazines  2md.sell 
air  time  or  space  to  advertisers. 
Some  work  for  pnntefs,  art  studios, 
and  package  design  firms  that  help 
advertisers  create  their  ads. 

vTr«{ning»  Othtr^Quj 

anq  Advarictmtnt 

Most  *employers  prefer  college 
graduates  v^ho  have  liberal  arts 
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Layout  worker  detignt  a  newspaper  ad  for  a  department  store  lale. 


training  or  majors*  m  advertising, 
Adrketmg,  journalism,  or  busipess 
adm  mist  rat  ion.  No  particular  edu- 
cational background,  h9\vever,  is 
equated  \vith  success  in  advertising 
Preparing  ot  selling  ads  for  school 
publications  or  a  summef  job  w ith  a 
marketing  research  service  can  be 
'helpful  e^xpenence 

Some  large  organizations  recruit 
outstanding  college  graduates  for 
trailing  programs  that  cover  all 
aspects  of  advertising  v^ork  Some 
beginners  start  as  research  or 
prodiiCTTon  assistai]ts  or  as  space  or 
time  buyers  A  fev^  begin  as  junior 
copywriters 

,  Many  advertising  jobs  require 
imagination,  creativj),  and  a  flair 
for  language  Persons  interested  in 
becoming  advertising  managers,  ac 
count  executives,  media  bu>ers, 
and  ^production  managers  must  be 
able  to  get  alon^  well  ^ah  people 
.  and  be  abfe  to  sell  their  ideas 
Research  directors  and  thctr 
assistantj/itiuy  haVe  an  understand 


>ng  ofJiuman  beha\Jor.  Crcativit>  is 
especially  wnportani  to  artists, 
la>out  workers,  and  account  execu- 
tives Advertising  workers  must  be 
able  to  accept  criticism  of  their 
work  and  be  able  to  function  as  part 
of  a  team. 

Copywriter?  and  account  execu- 
tives may  advance  to  more  respon- 
sible work  ih  their  specialties,  or  to 
managerial  job^,  if  they  demon- 
strate ability  in  dealingCwith  clients. 
Some  who  ar^i  especiaUy  capable 
may  become  partners  in  an  existing 
agency,  or  establish  their  own 

Employment  Outlook . 

Employment  of  advertising  work 
ers  IS  expected  to  increase  about 
as  fast  as  the  average  for  all  Occupa- 
tjops  through  the  mid- 1 980's,  as  the 
growing  number  of  consumer  goods 
and  increasing  competition  in  some 
product  or  service  markets  cause 
advertising  expenditures  to  rise 
Employment  m  these  occupations  is 
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Strongly  affected  by  general  busi* 
ness  conditions  because  firms  ex* 
pand  or  contract  their  advertising 
budgets  according  to  their  financiai 
success.  Although  otpportunines 
should  ^  be  favorable  for  highly 
(Qualified  applicants,  others  seeking 
entry  jobs  will  face  keen  competi- 
tion bepause*  rtiany  persons  are  at- 
tracted  to  the  field.  Most  openings 
will  result  from  the  need  to  replace 
workers  who  die.  retire,  or  ^i^e  the 
oclfupation  for  other  reason^ 


Evnlngs  and  Working 
Conditions  ^ 

According  to  the  limited  infor- 
mation available,  annual  salanes  for^ 
beginning  advertising  workers  with 
bacjhelor's  degrees  ranged  from 
S8.000  to  S10,(X)0  in  d974.  The 
higher  starting  salaries '  generally 
were  paid  by  the  largest  firms  or  ad- 
vertising ajgencies  to  outstanding 
applicants. 

Salaries  of  experienced  advertis- 
ing workers  emplo>ed  b>  agencies 
varied  by  size  of  firm  and  type  of 
job^For  example,  account  execu- 
tives averaged  $18,000  to  S25.OO0 
a  year  and  media  directors, 
S20,t)00,  according  to  limited  infor 
mation  Copywriters'  salaries 
ranged  from  515,000  for  beginners  * 
to  as  much  as  550,000  for  tho^ 
having  print  and  television  ex- 
perience. 

People  in  advertising  work  under 
great  pressure.  They  are  expected 
to  produce  quality  ads  in  as  short  a 
time  as  possible.  Sometimes  they 
must  work  long  or  irregular  hours  in 
order  to. meet  deadlines  or  make 
fast-minute  -changes.  Account  ex- 
ecutives, copywriters,  and  layout 
workers  may  becojne  f^rustraied  by 
a  client's  inability  to  define  the  type 
of  ad  he  or  she  wants  for  a  product. 

Advertising  can  be  a  satisf>4ng 
i:areer  for  persons  who  enjoy 
vanet>,  excitement,  creative  chal- 
lenges, and  comf^etition.  Unlike 
workers  in  man>  other  occupations, 
advertising  workers  experience  the 
satisfaction  uf  having  their  work  m 
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Sources  of  Additional 

Information 

"< 

Information  on  advertising  agen- 
cies and  the  careers  they  offer  is 
available  from* 

A.ro€ncan  \ssock2tion  of  Advcnismj  ^gef^ 
ocs  200  Park  \ve  Mtw  York  N  Y 
10017  ^  

For  a  list  of  schools  that  provide 
training  in  advertising,  contact 

A.mcncar    Kdvt^juni  Federation 

Conneciicul  Ave  Wathmgton 

DC  20036 


BUYERS 

fDOT  162  158  and  185  168) 

Natura  of  tha  Work 

Buyers  determine  which  products 
are  on  display  in  retail  stores. 
Although  all  buyers  seek  to  satisfy 
their  stores'  customers-and  sell  at  a 
profit,  the  kind  and  variety  of  goods 
they  purchase  'depend  on  the  store 
where  they  work.  A  buyer  for  a 
small  clothing  store,  for  example, 
may  purchase  itf  complete  stock  of 
merchandise  from  sportswear  to 
for?naJL.^VJtning  clothes.  Buyers  who 
work  for  larger  retail  businesses 
often  handle  oqQ^or  a  few  related 
lines  of  |oods,  such  as  men's  wear, 
ladies*  sportswear,  or  children's 
toys.  Some,  known  as  foreign 
buyers,  purchase  merchandise  out 
side  the  United  States, 

In  orde^  to  purchase  the  best 
selection  of  goods  for  their  stores, 
buyers  must  be  familiar  with  the 
manufacturers  and  distributors  who 
handle  the  merchandise  they  need 
They  also  must  keep  informed 
about  changes  in  exisiing  products 
and  the  development  of  new  pnes. 
To  learn  about  merchandise,  buyers 
attend  fashion  and  trade  shows  and 
visit  manufacturers*  showrooms.* 
They  usually  order  ^^oods  during 


buying  trips,  and  aUo  place  orders 
with  wholesale  and  manufacturers' 
sal^workers  who  call  on  them  to 
display  their  merchandise. 

Buyers  m^ust  be  able  to  assess  the 
resale  value  of  goods  after  a  brief 
inspection  and  make  a  purchase, 
decision  quickly.  They  are  aware  of 
their  stores*  profit  margins  and  try 
to  select  merchandise  that  will  sell 
quicXIy  H'  well  above  the  ongtnal 
cost  Since  niost  buyers  work  withm 
a  limited  budget,  they  must  plan 
their  purchases  to  keep  needed 
-litems  always  ift  stock  but  also  allow 
for  unexpected  purchases  when  a 
g<?od  buy''  presents  itself. 
Because      buyers  purchase 
merchandise  for  their  firms  to  resell 
(unlike  purchasing  agents  who  buy 
goods  for  direct  use,  ^y  the  firm- 
see  the  statenrent  on^  Purchasing 
Agents  elsewhere  in  the  Handbook), 
they  must  know  what  motivates 
customers  to  buy.  Before  ordering  a 
particular   line   of  merchandise, 
buyers  ^tudy  market  research  re- 
ports and  analyze  past  sales  records 
to  determine  what  products  are  cur- 
rently in  demand.  They  al^  confer 
with  assistant  buyers  and  sales 
clerks  whose  daily  contact  with 
customers   furnishes  information 
about  consumer  likes  and  dislikes. 
In  addition,  buyers  read  fashion  and 
trade  magazines  to  keep  abreast  of 
style  and  manufacturing  trends;  fol- 
low ads  in  newspapers  and  othqr 
media  to  check  retail  competitors* 
sales  activities;  and  watch  general 
Wonomic  conditions  to  anticipate 
consumer  buying  patterns. 

Mercharukse  managers  (D.O.T. 
185.168)  plan  and  coordinate  buy- 
ing and  selling  activities  for  large 
and  medium-sized  stores.  They  di- 
vidd  the  budget  among  buyers,  de* 
cide  how  much  merchandise  to 
stock,  and, assign  each  buyer  to 
purchase  certain  goods.  Merchan- 
dise managers  may  review  buying 
decisions  to  insure  that  needed 
categories  of  goods'  are  in  stock, 
and  help  buytfsi^  Ui  general  pric 
in^  guidelines. 
Buyers      and  merchandise 


managers  usually  h^^ve  very  busy 
scbeduies. and  deal  withm^i^^jiif- 
ferent  people  in  ;be  cotirse  of  a  day. 
They  wotk^^f^  manufaqturers* 
represcniatives,.dthcr  store  person- 
neWihcluding  store  executives  and  ^ 
sal^ssworkers,  and  .^cus^onJ^fs- 
Assisnng  with  sales  promoSdhs  and 
creating  enthusiasm  among  sales 
personnel  are  part  of  the  buyer's  ^ 
job,  and  he  or  she  may'be^ked  to  " 
provide  mformatiorr  such  as  dress 
sizes  and  pnxluct  descriptions  to 
the  adverBsmg  department  for  a 
sales  promotion,  or  to  meet  ^th 
floor  salesvrorkers  before  a  new  line 
of  merphaiKlise  is  introduced.  Some 
buyers  direct  assistants  who  handle 
routme  aspects  of  purchasing  such 
as  verifying  shipments;  others  su- 
^pervise  department  managers. 
Some  buyers  represent  large 
stores  or  chains  in  cities  where* 
many  manufacturers  are  located. 
The  duties  of  these  "market 
representatives"  vary  by  employer, 
some  purchase  goods,  while  others 
supply  information  and  arrange  for 
store  buyers  to  meet  with  manufac- 
turers when  they  are  in  town. 

Placat  of  Empk>ymant 

In  1974,  almost  11 0,000  buyers 
and  merchandise  managers  worked 


Llfxn  buyar  In  a  lar^a  d^paftmant  iloft 
dlacutaaa  tpaclat  ordtf  with  k  cut* 
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for  retail  firms— half  of  them  for 
clothmg  and  genera!  departmeiit 
stores.  « 

About  2  out  of  every  5  people  m 
the  occupation  were  women. 

Although  jobs  for  bu>ers  are 
found  m  all  parts  of  the  country* 
most  jobs  are  in  major  metropolitan 
areas  were  retail  stores  are  concen 
tratcd.  Market  representatives 
work  for  buying  offices  lo  major 
-market  areas  such  as  New  York, 
Chicago,  and  Dallas. 

Tralnfng,  Othtr  Qualifications, 
and  Advancamebt 

A  job  which  traditionally  has  at- 
tracted career-minded  people,  buy- 
ing offers  good  opportunities  to 

,    begin  a  carecf  in  merchandising 

Most  retail  stores  prefer  college 
or  junior  collegegraduates  fofiSuy- 
ing  jobs  CouTse«n. merchandising 
or  marketing  may  help  in  getting  a 
first  job,  but  most  employers  accept 
graduates  m  any  field  of  study  and 
train  them  on  the  job.  Promising 
salesworkers  sometimes  are  con 
sider^d  for  promotion  to  jobs  at  the 
"management  level,  and  begin  as 

^  assistant  buyers. 

Many  stores  have  formal  training 
programs  for  all  management  or  ex 
ecutive  trainees,  including  buyers 
These  programs  usually  last  from  6 
to  8  months  and  combine  classroom 
fnstruction  in  merchandising  and 
purchasing  with  short  rotations  to 
various  jobs  in  the  store.  This  tram 
ing  introduces  the  new  vvorker  to 
store  operatyons  and  policies,  and 
provides  the  fundamentals  of 
merchandising  and  management  as 
well 

The  trainee's  first  job  is  likely  to 
be  that  of  assistant  buyer  The  du 
lies  include  supervising  salcswork  . 
ers,  checking  ifi'voices  on  material 
received,  and  keeping  account  of 
stock  on  hand  Assisjtant  buyers 
gradually  ,  assume  purchasing 
responsibiljtics,  depending  upon 
their  individual  abilities  and  the  size 
of  the  department  where  {hey  work. 
Training   as   an   as^stant  buyer 


usually  lasts  about  a  year  i^fter 
about  5  years  of  working  as  a  buyer, 
those  who  show  exceptional  ability 
may  advance  to  merchandise 
manager  A  few  find  further  promo 
tion  to  top  exfcuQve  jobs  such  as 
general  merchandise  manager  for  a 
retail  store  or  chain  T^e  length  of 
time  it  takes  to  reach  any  of  these 
levels  depends  no^  just  on  the  in 
dividua]*s  ability  but  on  the  store's 
need  for  management  personnel. 
The  fasten  growing  tHc  company, 
the  more  opportunity  ilierc  is  for  a 
worker  to  acquire  respjoniibiiity. 

Buyers  should  be  good  a( 
planning  and  decfstonmaking  and 
have  an  interest  in  merchandising 
They  need  leadership  ability  and 
ctSjnniu  meat  ions  skills  to  sOpirvisc 
salesworkers  and  assistant  buy< 
and  to  deal  effectively  wjth yrnar 
facturers'  representative^a^  store 
executives  Because  of  theg^t^ace 
and  constant  pressure  cf.yftiTwork, 
buyers  need  ^pliysicaf  stahiina  and 
emotional  stability  *  , 
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merchandise  and  select  goods  that 
will  appical  to  Customers  and  make 
a  prqjjt  for  the  retailer.  The  de- 
mand for  astute  buyers  and 
merchandise  managers  wiH-grow 
even  though  chain  stores  and  other 
large  firms  are  centralizing  t^r 
purchasing  functions  and  turning  to 
the  compute?  for  routine?  buying, 
and  for  compilmg  and  tabulaDog 
data  Oft  past  sales. 


Earnings  and  Working 
Condltlona 


Employmant  Outlook 


ex 


Employment  of  buyers  is 
pected  to  grow  faster  than 
average  for  all  occupations  through'^ 
fii^  mid  1980's,  as  retail  stores  seek 
t(^  promote  sales  by  ofTenng  their 
customers,  a  broader  selection  of 
goods  In  addition  to  opportunities 
created  by  this  growth,  many  job 
openings  will  arise  each  year  from 
the  need  to  replace  workers  who 
leave  the  occupation.  Competition 
for  these  jobs  is  expected  to  be 
keen,  for  merchandising  attracts 
large  numbers  of  college  graduates 
every  year.  Prospects  are  likely  to 
be  best  for  qualified  applicants  who 
enjoy  the  competitive  nature  of 
retailing,  and  work  best  in  a  de* 
manding,  fast-paced  job., 

Employnient  of  buyers  will  grow 
as  retailers  p\xi  greater  emphasis  on 
the  selection,,  display,  and  promo-  , 
tion  of  the  goods  they^have  for  sale. 
This  IS  likely  to  spur  demand  for 
buyers  with  the  professional^expcr 
Use  to  discover  new  sources  of 


Newly  hired  buyer^  who  were 
college  graduates  started  at  $8,300 
to  59,000  a  year  in  1 974.  ^me  who 
showed  unusual  promise  started  at 
annual  salaries  of  S 1 2,000  or  more. 

Earnings,  which  frequently  in- 
^ude  a  bonus  in  addition  to  regular 
ary,  vary  according  to  the  sales 
volume  of  the  st<fre  and  the  type  of 
merchd^ndtse  purci^^d.*6uyers  in 
single-store  compames  with  yearly 
sales  of  $5-15  million  earned  Vibout 
$10,500  in  1974;  merchandise 
managers  in  these  stores  averaged 
nearly  $24,000/ 

.  Buyers  for  discount  ^department 
the;  stores  and  other  mass  merchandise 
irTgJirms»are  among  the  most  highly 
fJaid  in  the  industry.  Those  wo^mg 
for  mass  merchandising  firms  with 
annual  sales  of  $40-400  million 
earned  over  $21,060  in  1974,  while 
merchandise  mariagers  earned 
about  $36,000.  A,  1972  survey  con- 
ducted by  the  Mass  Retaihng  In- 
stitute shows  that  in  firms  with  an- 
nual sales  of  $4  million  or  more, 
average  earnings  for  buyers  ranged 
from'  about  $  1 6,000  to  S24,00q^dc- 
pending  on  the  type  of  merchandise 
purchased,  most  buyers  earned 
between  $19,000  and  $21,000, 
Merchandise  managers  made  con- 
siderably more. 

Buyers  regulate  their  own  hours, 
and  often  work  m&re  than  40  hours 
a  week  because  of  sales,  con- 
ferences, and  travel.  The  amount  of 
travehng  a  buyer  does  vanes  with 
the  type  of  metchandise  bought  and 
the  location  of  suppliers,  but  most 
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spend  4  or*  5  days  a  month  an  the 
road.  Merchandise  managers  also 
travel  frequently,  averaging  several 
tnps  a  month  in  man>  cases.       r  ^ 

Sourest  of  Additional 
Information 

Genera]  information  about  a 
career  in  retailing  is  available  from: 

\^tnxiil  Rcuil  Mervhsnu  Assoc ^Uon  \ot 
We«3l«St.NcwYort.N  Y  10001 

Mm  Reuilint  tnsmou  fC  Scref»ib  Arc 
NewYort.NY  IO0I8 


CfTY  MANAGERS . 

(DOT  188  1 18) 

Naturt  of  the  Work 

Population  growth  and  mdustnal 
expansion  place  mcreasing  pressure 
on  housing,  transportation,  and 
other  facilities  of  cities.  Problems 
associated  with  growing  modem 
communities,  such  as  air  and  water 
pollution  and  jising^  crime  rates, 
also  demand  attention.  To  cope  ef- 
fectively with  these  problems,  many 
communities  hice  a  speci^ist  in 
management  technK]ues — the  city 
manage^. 

A  city  manager  is  responsible  to 
the  community*s  elected  ofRcials 
who  appoint  hiif^.  Although  duties 
vary  .by  city  size,  city  managers 
generally  administer  and  coor- 
dinate the  day-to-day  operations  of 
the  city.  Tliey  are  responsible^  for 
functions  such  as»i^  collection  and 
disbursement,  law  enforcement, 
and  public  works,  hire  department 
heads  and  their  sta^s;  and  prepare 
the  annual  budget  to  be  approved 
by  decied  officials.  They  also  study 
current  problems,  such  as  traffic 
congestion,  crimi.  Or  urban 
renewal,  and  report  their  findings  to 
t/i^  elected  council.  « 

City  managers  must  plan  for  fu* 
lure  growth  and  development  of  cit- 
ies  and  surrounding  areas.  To  pro- 
vide for  an  expansfonof  public  serv- 
ices, they  frequently  appear  at 


CIVIC  meetings  to  advocate  certain 
.programs  of  to  mform  citizens  of 
current  government  operauons. 

City  managers  work  closely  with 
planning  detriments  to  coordinate 
xt^  and  /extsting  programs.  In 
sm^ler  cities  that  have  no  per- 
mancnt  plannmg  staff,  coordmatu^n 
may  be  assumed  entirely  by  the 
manager. 

^  Many  Cities  empl9y  assisianl  city 
managers,  department  head 
assistants,  and  administrative 
assistants  to  aid  city  managers. 
Under  the  manager's  direction, 
they  administer  programs,  prepare 
reports;  receive  visitors,  answer 
correspondence,  and  generally  help 
to  keep  the.  city  functioning 
smoothly.  Assistant  city  managers 
organize  and  coordinate  city  pro- 
grams, supervise  city  employees, 
and  act  for  the  city  manager  in  thejr 
absence.  They  also  may  assume 


responsibility  for  som^sprojects, 
such  as  the  developil^en^,  of  a 
preliminary  annual  budget  Dq^art- 
^ment  head  assistants  generally  are 
responsible  for  one  activity,  such  as 
personnel,  finance,  or  law,  but  also 
may  assist  in  other  areas.  Adminis- 
trative assistants,  also  called  execu- 
^tive  assistants  or  assistants  to  the 
city  manager,  usually  do  adminis- 
trative and  staff  vyork  in  all  depart- 
ments  under  the  city  manager,  for 
mstance,  they  may  compile  operat- 
ing statistics,  or  review  and  analyze 
work  procedures. 

Places  of  Employment 

About  2,900  city  managers  wete* 
employed  in  1974.  Although  nearly 
all  of  them  were  men,  in  recent 
years  a  growing  number  of  women 
have  entered  the  occupation  In  ad- 
dition, several  thousand  persons 


City  manft^tr  and  staff  d(scyss  urt>an  rsnswal  plans  wKti  community  group. 
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min^ation  Degree  rc^aircroenU , 
in  some  schools  include  successful 
completion  of  an  internship  pro- 
gram in  a  cit>  manager's  offke. 
During    this    internship  penod. 


workM  as  administrative  assistants, 
departipent  head  assistants,  and 
assistant  cit>  managers  Most  cit> 
managers  worked  for  cities  and 
counties  having  a  council  manager 
form  of  government,  in  which  the 
council  appoints  a  manager  who  is 
responsible  for  the  da>  to-da> 
operation  of  the  government  as 
as  for  xho  hiring  and  firing  of 
assistants,  department  heads,  and 
other  ^talT  Most  of  the  remainder 
worked  in  municipalities  having 
other  forms  of  government,  such  as 
mayor -council  government  in 
which  ^the  ma>or  appoints  the  citv 
-manager  as  his  a4niinistrative 
assistant  or  chief  administrative  of 
fiecr  A  fiew  cit>  managers  also 
-worked  for  metropolitan  or  re 
gional  planning  organizationSv  and 
councils  of  governments 

Although  over  three-quarters  of 
all  city  managers  work  for  small  cil 
ies  having  25,000  or  less  inhabit 
ants,  many  larger  cities  also  em- 
p(py  a^cit>  hianager  Abo&t'half  of 
the  cities  having  a  population  of 
between  10,000  and  500.000  have 
^cit>' managers  Cit>  managers  work 
f n  all  States,  but  one-half  are  cpn* 
entrated  in  the  eastern  paij  o£  the 
ation. 


gaining,  Ot^er  QuaimcatJons;*^ 
and  Advaricement 

A^.  master's  degree,  generally  in 
publft  or  business  administration,  is 
becoming  increasingly  important 
for  those  seeking  a  career  in  city 
managdment  Although  some  appli- 
cants with  only  a  bachelor's  degree 
may  fihci  employment,  strong  com- 
petition for  positions,  even  among 
master's  Recipients,  will  make  the 
graduate  oegree  a  requirement  for 
most  entry  level  jobs  In  some  cases, 
employers  may  hire  a  person  with 
training  in  a^eld  related  to  public 
administration,  such  as  engineering, 
recreation,  social  work,  or  political 
science  ^ 

In  1974.  oveV  150  colleges  and 
universities  offered  graduate  degree 
programs  in  public  or  municipal  ad* 
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urhich  may  last  from  6  months  to  « 
,>^ar,  the  degree  candidate  observed 
local  government  operations  and 
does  research  under  the  direct  su- 
pervisipiT  of  the  city  manager, 
^ost  new  graduates  wrori^  as  ad- 
ministrative   assistants    to  city 
managers  for  sev'eral  years  and  gain 
experience     m     solv  ing  urbam 
problems,  coordinating  public  serv 
ices,  and  management  techniques. 
Others  wrorK  in  an  area  of  govern- 
ment operations  such  as  fmance, 
public  works,  or  public  planning. 
They  may  acquire  supervisory  skills 
nd  additional  expefiencc  by  wrork- 
ing9S  assistant  city  manager  or  de- 
partment head  assistant  in  opera- 
tions. City  managers  often  arc  first 
employed  in  small  cities,  but  during 
their  careers,  they  may  work  in 
several  cities  of  increasing  size. 

Young  persons  who  plan  ^  career 
in  city  management  should  like  to 
work  with  detail  anci  as  p^  of  a 
team.  They  must  have  sound 
jud^ent,  seif^nfidence«  and  be 
able  to  perform  well  under  stress. 
To,  handle  emergency  situations, 
city  managers  must  quickly  isolate 
problems,  identify  their  causes,  and 
provide  alternate  solutions.  City 
managers  should  be  tactful  and  able 
to  communicate  with  and  work  well 
with  people. 

City  managers  also  must  be 
dedicated  to  public  service  since 
they  often  put  in  long,  hard  hours  in 
timesof  crises 

'  Employment  Outlook 

This  small  occupation  is  expected 
to  expand  faster  than  the  average 
for  all  occupations  to  the  mid- 
1980*s  as  problems  o^our  growing 
cities  become  more  complex.  Ex- 
amples of  more  sophisticated  ways 
of  dealing  with  these  problems  in- 
clude computerized  data  collection 
of  police  informatron,  advances  in 
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tcyhnuiugy  uf  traffic  control,  and 
the  appUcatiun  uf  systems  analysis 
tu  urban  problems.  The  demand  for 
cit)  tnanagers  also  will  mcrease  as 
cities  •  convert  -  to  ^  the  council** 
manager  form  of  government,  cur- 
rently the  fastest  grovmig  form^of 
city  government  Furthermore/ city 
managers  will  b€^  needed  m  jjfaccs 
having  other  forms  of  government 
lu  help  elected  officials  dope  with 
day-to-day  operations  of  goveqi- 
ment  -  ^ 

Persons  who  seek  beginning  eity 
mandigement  jobs  as  adrmnistra- ' 
^iive  assistants,  department  hc<id 
assis^^ts,  or  dssistimt  city  'man- 
agers may  face  strong  competi- 
tion through  the  mid- 1 9S0's,  espe- 
cially if  they  do  not  have  a  graduate 
degree  in  pubiic  administration  or 
related  management  experience. 
However,  many  of  those  unable  to 
find  employment  in  this  area  should 
find  jobs  in  other  fields  of  public  ad- 
ministr^ion.  Competition  should 
be  keen  among  the  growing  number 
of  administrative  assistants,  depart- 
ment head  assistants,  and  assistant 
city  managers  for  the  relatively  few 
city  manager  positions. 


EamiXLSS  and  Woricing 
Conditions 

Salaries  of  city  managers  and. 
their  assistants  vary  according  to 
their  education  and  experience  as 
well  as  job  responsibility  and  size  of 
city.    Generally,    city  managers' 
earnings  are  very  high  relative  to 
the  average  earnings  for  nonsuper- 
visory  workers  m  pnvate  industry, 
except  farming.  In   19'3f4,  annual 
salaries  of  city  managers  ranged 
from  about  $12,000  in  cities  of 
5,000  to  more  than  $40,000  in  cit- 
ies of  over  250,000,  according  to 
the  International  City  Management 
Association.  The  average  annual 
salary  for  all  city  managers  is  al-  , 
most  $20,-000,  City  managers  m 
cities  not  having  council-manager 
governments  received  slightly  less. 

Salaries  of  assistant  city 
managers   and   department  head 
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asnstants  ranged  from  about 
S^O^OOO  tn  small  ciUes  to  r^ore  than 
S25,000  tn  large  ones.  They  were 
generally  paid  about  three-fouhhs 
tKe  salaries  paid  cit>  <nanagers.  Ad- 
ministrative assistant  salaries  typi- 
cally ranged  from  $8,500  to 
$ie,OefttsaQnuallx. 

City  managers  often  work  loore 
than  40  hours  a  week.  Emergency 
problems  may  require  evening  and 
^weekend  wor)c  and  meeungs  with 
individuals  and  citizen's  groups 
consume  additional  time.  ^ 

Fnnge  benefits  ^sually  include 
health  and  iife  insurance  programs, 
pension  plans,  sick  Je^^iTv  vacation 
ume,  and  often  a  car  for  official 
busmess.  Managers  generally  are 
reimt)ursed  for  expenses  incurred 
v^hile  attending '  professional 
meetings  and  seminars. 

SourcM  of  Additional 
Information 

For  information  ox}  a  career  in 
city  management,  contact* 

Intemauorul  City  Manatement  Aisocuuon. 
lUO  Connectitut  Ave  NW  .  Washtnf- 
ion.  D  C  20036 

For  further  information  on'  the 
council  manager  form  of  govern- 
ment, contact: 

National  Muniapal  Lcziut.  47  E  68th  St . 
New  York.  NY  10021 


COLLEGE  STUDENT 
PERSONf^L  WORKERS 

{D.O.T.  045.108,  090.118. 
090.168,  129.108,  and  166.168)' 

Nature  of  tho  Work 

,  A  student  s  choice  of  a  particular 
mstitutjon  of  higher  education  for 
fHrther  study  is  influenced  by  many 
factors.  Availabihty  of  a  specific 
educational  program,  quality  of  the 
schobl,  and  cost,  as  well  as  proximV 
ty  to  honiCs  may  alUplay  important 
roles. .  ^ 

For  many  students,  an  equally 
important  factor  is  the  institution  s 
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Atulity  to  ppoviSfe  for  their  hoiising, 
social,  curtuxal^  and  recreational 
needs.  Development  and  adminis- 
trauon  of  these  services,  including 
educational  and  similar  programs, 
provide  a  wide  variety  of  jobs  for 
college  student  personnel  workers. 
The  admissipos  officer,  regislrar, 
the  dean  of  stadents,  and  the  career 
planning  and  pSacement  counselor 
are  probably  Uie  best  known  among 
these.  Some  oth'er  types  of  workers 
that  may  make  up  this  broad  occu- 
pauonal  field  are  student  activities 
and  college  union  pbrsohnel,  stu- 
dent housing  officers,  counselors  in 
the  college  counseling  center, 
financial  aid  officers,  and -foreign 
student  advisers. 

Titles  of  student  personnel  work- 
ers vary  from  institution  to  institu- 
tion and  from  program  to  program 
within  a  single  school.  Titles  also 
vary  with  the  le^el  of  responsibility 
within  a  certain^,  student  personnel 
program.  The  more  common  titles 
include  dean,  director,  officer,  as- 
sociate dean,  as%$tant  director,  and 
counselor.  > 

The  {Uan  of  students,  or  the  vice 
president  for  student  affairs,  heads 
the  student  personnel  program  at  a 
school,  ^mong  his  or  her  duties  is 
evaluating  the  changing  needs  of 
the  students. and  helpjng  the  pre- 
sident of  the  ^:<^ege  develop  in- 
stitutional  pofides.  The  dean  of  stu- 
dents generally  coordinates  a  staff 
of  associate  or  assistant  deans; 
these  are  in  char^  of  the  specific 
programs  that  de^l  directly  with  the 
students.  * 

At  some  school,  the  admissions 
office  and  the  j'ecords  office  are 
separate.  Admissipjx^  counselor's  in- 
terview and  evaluate  prospective 
students  and  process  their  applica- 
tions. They  may  travel  extensively 
to  recruit  high  _sc,hool^junior  col- 
lege, and  older  students  ^nd  to 
acquaint  them  wkh  opportunities 
available  at  thjeir  college.  They 
work, closely  with  faculty,  adminis- 
trators, financial  aid  personnel,  and 
public  relations  staff  to  determine 
policies  for  recruiting  and  admitting 
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students.  Personnel  in  the  office  of 
the  registrar  maintain  the  acadei^ic 
records* of  students,  and  provide 
current  enrollment  statistics  for 
communication  both  within  the  col- 
lege and  between  the  college  and 
the  community 

Student  financial  aid  personnel 
assist  students  in  obtaining  financial 
support  to  pay  for  their  education 
Workers  in  thislTield  must  keep  well 
informed  about  sources  of  financial 
aid,  funding,  and  about  manage- 
ment of  all  forms  of  financial  aid- 
scholarships,  grants,  loans,  student 
employment,  fellowships,  teaching 
and  research  assistantships  They 
work  closely  with  administrators 
and  with  the  admissions,  counsel- 
ing, business,  and  academic  office 
staffs. 

Career  planning  and  placement 
counselors,  sometimes  called  col- 
lege placement  officers,  assist  stu- 
dents, in  making  long-range  career 
selections  and  may  also  help  stu- 
dents ge{  part-time  and  summer 
jobs.  On  many  campuses,  they  ar- 
range for  prospective  employers  to 
visit  the  school  to  discuss  their 
firm's  personnel  needs  and  to  inter- 
view applicants.  (For  further  infor- 
mation on  this  field,  see  statement 
on  Col1eg"fe  Career  Planning  and 
P4acement  Counselors. ) 

The  student  personnel  staff  in 
charge  of  student  activities  work 
with  members  of  proposed  and 
established  student  organizations, 
especially  with  student  government. 
They  help  the  student  groups  to 
plan,  implement,  and  evaluate  their 
activities.  Often,  ^he  student  activi- 
ties staff  will  assist  in  the  oriepta- 
;  tion  of  new  students. 

College  union  staff  members  work 
with  students  to  provide  intellec- 
tual, cultural,  and  recreational  pro- 
grams Many  college  union  staff 
members  are  responsible  for  direct- 
ing the  operation  of  the  physical 
facilities  and  services  of  the  build- 
ing, such  as  food  and  recreational 
services,  building  maintenance, 
(^fiscal  planning,  conference  facili- 
ties, and  employee  supervision 
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'Studenf  housing  officers  some- 
times live  m  the  dormitones  and.  m 
generaJ.  help  the  students  to  live 
.together  in  harmony  They  may 
serve  as  counselors  to  individual 
students  with  persona]  problems. 
Housing  officers  also  may  be  m- 
volved  m  managmg  the  fiscal,  food 
service,  and  housekeeping  opera- 
tions of  student  residences. 

Counselors  help  studenu  with 
personal,  educational,  and  voca- 
tional problems  Studenx&^  may 
come  to  the  counse^ors  on  their 
own  or  be  referred  by  a  faculty 
member,  a  resid^ce  hall  coun* 
selor.  or  a  fnend.  Counselmg  needs 
may  arise  from  lack  of  self-con- 
fidence or  motivation  on  the  part  of 
the  student,  failure  in  academic 
work,  desire  to  leave  college  or 
transfer  to  another  college,  inability 
to  ^et ^ong  With  others,  loneliness, 
drug  abuse,  or  marriage  problems. 
In  addition,  there  is  a  growing  trend 
for  counselors  to  try  to  reach  more 
students  by  establishing  group  sen* 
sitivity  sessions  and  telephone 
"hotlines  "  Counselors  often  ad 
{ninister  tests  that  indicate  ap 
titudes  and  interests  to  students 
having  trouble  understanding  them- 
selves Some  also  teach  in  the  col 
lege  or  assist  with  admissions, 
orientation,  and  training  of  res 
idcnce  haH  staff  (For  fuKhctifi 


formation  on  this  field,  see  state- 
gient  on  Psychologists.) 

Foreign  student  advisers  ad- 
minister and  coordinate  many  of 
the  services  which  are  crucial  in  in^ 
suring  a  successful  academic  and 
social  experience  fof  students  from 
other  countries  They  usually'  assist 
with  foreign  student  admissions, 
orientation,  financial  aid,  housing, 
English  as  a  foreign  language, 
academic  and  personal  counseling, 
student<ommunit>  relationships, 
placement,  and  alumni  relations.  In 
addition  they  may  be  an  adviser  for 
international  associations  and  na- 
tionality groups  and  for  U  S  stu- 
dents interested  in  study,  educa- 
tional travel,  work,  or  service  pro- 
jects abroad. 

Placts  of  Employment 

An  estimated  50.000  college  stu- 
dent personnel  wprkers,  roughly 
one-third  of  them  women,  were  em- 
ployed in  1974.  Every  college  and 
university,  whether  a  2-year  or  a  4- 
year  school,  has  a  staff  performing 
student  personnel  functiorrs.  They 
are  not  always  organized  as  a 
unified  program.  Large  colleges 
and  universities  generally  have  spe- 
cialized staffs  for  each  personnel 
function.  However,  la  many  small 
colleges  a  few  persons  may  carry 
out  the  entire  student  personheL 
program. 


Training,  Other  Qualifications, 
and  Ad\tancement 

Because  of  the  diversity  in  duties, 
the  education  and  backgrounds  of 
college  student  personnel  workers 
vary  considerably.  A  bachelor's 
degree  h  the  minimum  require- 
ment, however,  for  some  student 
personnel  programs  it  is  necessary 
to  have  a  master*s  degree,  and 
others  in  the  field  have  doctoral 
degrees. 

In  1974.  more  than  100  colleges 
and  universities  offered  graduate 
programs  in  student  personnel 
work.  Howevet.  many  employers 


prefer  instead  a  graduate  degree  in 
a  specific  academic  field  added  to 
some  courses  m  student  personnel 
woiic.  A  master's  d^ree  in  chnicaJ 
or  counseling  psy^ology  is  usually 
required  for  work  as  a  college  coun- 
seJor,  This  degree  also  is  helpful  in 
other  student  personnel  fields  such 
as  car^r  planning  and^  placement. 
Business  admmistraUon  also  ishelp- 
ful.  especially  for  those  who  vtish  to 
go  into  the  admissions,  records,  col- 
lege union,  financial  aid,  or  student 
housing  fields.  Hamihanty  with  data 
processing  is  an  asset  especially  for 
work  in  .admissions,  records,  or 
financial  aid.  Social  science  and 
recreation  degrees  also  are  useful, 
as  is  work  experience  in  busmess, 
government,  or  'educational  as- 
sociations. The  majority,  however, 
have  degrees  in  education  or  the  so- 
cial sciences.     \^  \ 

College  student  personnel  work- 
ers  must  be  interested  in,  and  able 
to  work  with,  people  of  all< 
backgrounds  and  ages.  They  .must 
have  the  patience  to  cope  with  con- 
flicting viewpoints  of  students, 
faculty,  and  parents.  People  in  this 
field  often  deal  with  the  unexpected 
and  the  unusual;  therefore  emo- 
tional stability  and  the  ability  to 
function  while  under  pressure  a^e 
necessities. 

Entry  level  positions  are  usually 
those  of  student  activities  advisers, 
admissions^counselors,  financial  aid 
counselors,  residence  hall  directors, 
and  assistants  to  deans.  Persons 
without  graduate  degrees  may  find 
advancement  opportunities  limited. 
A  doctorate  is  usually  necessary  for 
the  top  student  personnel  positions 

^  Employmtnt  Outlook 

The  employment  outlook  of  col- 
lege student  personnel  workers  is 
likely  to  be  somewhat  competitive 
through  1985.  Employment  is  ex- 
pected to  remain  relatively  stable. 
Tightening  bud^etsi  in  both  pubhc 
and  private  cofleges  and  universi- 
fies,  IS  the  chief  factor  underlying 
this  expected  lack  of  gfowth  in  env- 
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ploymeni.  Student  personnel  posi 
t]on&  jeast  likely  to  be  affected  if 
some  reduction  in  number  becomes 
necessary  are  those  most  closely 
tied  to  the  academic  funcndh  of  the 
school'-admissions,  fmaiKial  .ajd, 
and  records.  Qver  the  short  run, 
until  college  and  universities 
resolve  their  financial  difficulties, 
most  0[>enings  eacK  year  will  result 
from  the  need  to  replace  personnel 
who  transfer  to  other  positions, 
retire,  or  leav;:  the  field  for  other 
reasons. 

Dunng  the  early  1980 's,  how- 
ever, employment  of  student  per- 
sonnel workers  is  expected  to  in- 
crease as  colleges  provide  more 
services  for  stucfents,  especially  the 
^^rowing  number  from  low-income 
and  minority  families  who  often 
require    special  •  counseling  and 
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College  student  personnel  work 
ers  frequently  work  more  than  a 
40  hour  week,  often  irregular  hours 
and  overtime  work  arc  necessary. 
Employment  in  these  occupations  is 
usually  on  a  1^2  month  basis.  In 
manx  schools,  they  are  enntled  to 
retirement,  gfcnip  mcdkal  and  life 
insurance,  aiid  sabbatical  and  o^er 
benefits.  , 

Sourctt  of  4ddHSon«l 
Information 

A  pamphlet.  Careers  in.  Higher 
Education,  is  available  from' 

The  Amcncan  Personnel  and  Guidance  As 
socution,  1,607  Nfcw  Hampshire  'Ave 
NW  .  V^ashjngton,  D.C  20009 


assistance.  The  increasing  number 
of  college  students,  in  junior  and 
community  colleges,  is  *a  factor 
which  also*  could  contribute  to 
some,  growth  in  the.  student  person- 
nel occupations,  especially  if^finan 
cial  problems  should  ease.  Two- 
year  public  colleges,  for  the  hiost 
part,  have  less  serious  financial 
problems  because,  unlike  most  4- 
year  institutions,  their  enrollments 
are  growing  and  their  operating 
costs  are  moderate. 


Earnings  and  Working 

,   CpndffloM  ™  ~ 

Median  salancs  of  chief  student 
affairs  officers  ranged  from  $  1 3,70<J^ 
in  small  private  colleges  to  $29,900  / 
in  large  public  universities  in  1974, 
accor(;iing  to  a  National  Education 
Association  survey  of  public  and 
private  colleges  and  universities. 
Median  salanes  of  deans  of  admis- 
sions ranged  from  $12,700  td 
$22,300,  for  registrars,  from  $9,400 
to  $20,400.  Directors  of  student  c 
testing  and  counseling  had  median 
salaries  of  $  1 1 ,400«to  $22,800.  The 
median  salanes  of  the  other  student 
personnel  workers  were  somewhat 
lower.  New  entrants  to  the  field 
receivjsd  about  $8,500  in  1 974. 


CREDITIMANAGERS. 

(D.QT.  168.168) 

Natura  of  tha  Work 

Both  businesses  and  mdividuals 
may  require  credit  to  meet  their 
daily  needs  for  a  vanety  of  goods 
and  services.  In  -most  forms  of 
credit  granting,  a  credit  manager 
has  final  authonty  over  the  decision 
to  accept  or  reject  a  credit  applica- 
tion. 

In  extending'  credit  to  a  business 
(commercial^  credit),  the  credits 
manager,  or.  an  assistant, analyzes 
detailed  financial  reports  submitted 
by  the  Applicant,  interviews  a 
representative  of  the  company 
about  its  manz^gement,  and  reviews 
credit  agency  reports  to  determine 
the  firm*s  record  in  repaying  debts. 
The  manager  also  checks  at  banks 
where  the  company  has  depositS|pr 
previously  was  granted 'credit.  In 
extending  credit  to  individuals 
(consumer  credit),  derailed  finan 
cial  reports  usually  are  not  availa 
ble.  The  credit  manager  must  rely 
more  on  personal  interviews,  credit 
bureaus,  and  banks  to  provide  in- 
formation about  the  perspri  apply 
ing  for  credit. 

Particularly   in  lar)ge  organiza- 


tions, executive  levej  credit 
managers^ are  responsible  for  for- 
mulating a  credit  policy.  They  must 
establish  financial  s^tandards  to  be 
met  by  applicants  and  thereby 
detemnne  tk£  imotuu  of  risk  that 
&eit  company  iK^cpt  when  Of 
fcnng^  products  or  scrnces  for 
sale  on  credit  Managei^  usually 
'cooperate  with*  the  sales  depart- 
ment in  developing  a  credit  policy 
liberal  enough  to  allow  the  com- 
pany's sales  to  increase  and  yet 
\  strict  enough  to  deny  credit  to 
customers  whose  ability  to  repay 
their  debts  is  questionable.  Many 
credit  managers  establish  office 
procedures  and  supervise  workers 
who  gather  information,  analyze 
facts,  and  perform  general  office 
duties  in  a  credit  department;  they 
include  application  clerks,  collec- 
tion workers,  booklceeperSv  alnd 
secretaries. 

In  sm^ler  companies  that  handle 
a  limited  number  of  accounts, 
credit  managers  may  do  much  of 
the  work  of  granting  credit  them- 
selves They  may  interview  appli- 
cants, Analyze  >  the  information 
gained  in  the  interview,  and  make 
the  final  lending  decision  They 
frequently  must  contact  customers 
who  are  unable  or  refuse  to  pay 
their  debir.  They  do  this  through 
writing,  telephoning,  or  personal 
contact.  If  these  attempts  at  collec- 
tion fail,  credit  managers  may  refer 
the  account  to  a  collection  agency 
or  assign  an  attorney  to  take  legal 
action. 


Placas  of  Employijiant 

About  66,000  persons,  nearly  a 
third  of  them  women,  worked  as 
credit  managers  in  ^974  About 
one- half  were  employed  in  whole- 
sale and  retail  trade,  but  many 
others,  almost  one^third  of  the 
total,  worked  for  manufacturing 
firms  and  financial  institutions 

Although  goods  and  services  are 
sold  on  credit,  and  cash  loans 
granted,  throughout  the  United 
States,  most  credit  managers  work 
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in  urban  areas  where  man>  fman 
cial  and  busing  estabU^hmexMs  are 
located  / 


A  college  de^c  is  becoming  in 
crezfsing!)  important  for  entr>  level 
jobs  in  credit  management  Em 
ployers  usually  seek  persons  who 
have  majQre4  m  business  adminis 
tration,  economics,  or  accounting, 
but  ma>  also  hire  graduates  holding 
liberal   arts  degrees.   Some  em- 
ployers promote  high*  school  gradu^ 
ates  to  credit  manager  positions  if 
they  have  experience  m  credit  col- 
lection or  processing  credit  infor 
matiofi. 

Newly  hired  workers  normally 
begin  as  manage^nt  trainee^  and 
work  under  the  guidance  of  more 
experienced  personnel  in  the  credit 
department.    Here    they   gain  a 


thorough  understanding  Of  the 
compan>*5  credit  procedures  and 
policies.  Thejr  may  analyze  previous 
c^etfit  jtransa^ns  to  iearrj  iow  to 
recognize  which  applicants  should 
prove  to  be  good  customers. 
Trainees  also,  learn  to  deal  with 
credit  bureaus,  banks,  and  other 
businesses  that  can  provide  infor- 
mation on  the  past  credit  dealmgs 
of  their  customers. 

Many  formal  t|ainmg  programs 
are  available  through  the  educa- 
tional branches  of  the  associations 
tUat  serve  the  cgWil.and  finance 
►^leld.  This  training  includes  home 
study,  college*  knd  university  pro- 
grams, and  special  instruction  to 
improve  beginners'  skills  and  keep 
experienced  credit  managers  aware 
of  new  development^  in  their  field. 

A  person  interested  in  a  career  as 
a  credit  manager  should  be  able  to 
analyze  detailed  information  and 
draw  valid  conclusions  based  on 
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this  analysis.  Because  it  tk  necessary 
to  mauitani  good  customer  relatioa- 
ships,  a  pleasant  personaB^  and  the 
abifity^to  speak  and  write  effective^ 
ly  also  are  characteristic  of  rfie 
successfulcredit  manager.  ^ 

The  work  performed  by  credit 
managers  allows  them  to  become 
familiar  with  almost  every  phase  of 
their  company"^  business.  Highly 
qualified  and  experienced 
managers  can  advance  to  top-level 
executive  positions.  However,  in 
small  and  medium-sized  companies, 
such  opportunities  are  limited. 

ErT\ploym«nt  Outlook 

Credit  management  is  an  expand- 
ing field.  Through  the  mid-1980's  ' 
employment  is  expected  to  grow 
fzister  than  the  average  for  all  occu- 
pations. In  addition  to  opportunities 
created  by  this  growth,  many  jobs 
will  open  each  year  from  the  need 
to  replace  persons  who  leave  the 
occupation.  Although  there  will  be 
employment  opportunities  through- 
out the 'country,  prospects  should 
continue  to  be  be^t  for  well- 
qualified  jobScckers  in  metropolitan 
^eas. 

The  volume  of  credit  extended 
rose  very  rapidly  during  the  past 
decade.  In  the  years  ahead,  busi- 
nesses can  be  expected  to  require 
increasing  amounts  of  credit  to 
secure  raw  materials  for  production 
and  obtain  finished^goods  for  even- 
tual resale.  Consumers^  whose  per- 
sonal incomes  have  risen,  are  ex- 
pected to  finance  greater  numbei;s 
of  high-priced  items.  In  addition, 
the  use  of  oftdit  for  everyday 
purchases  is  expected  to  grow  as 
demand  increases  for  recreation 
and  household  goods  as  well  as  a 
wide  range  of  consumer  services. 

Although  the  increasing  use  of 
computers  for  storing  and  retriev- 
ing information  will  allow  in- 
dividual credit  managers  to  serve 
more  customers,  this  should  not 
slow  the  growth  ofthe  occupation. 
As  companies  handle  greater  num- 
bers of  credit  transactions,  credit 
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^   manigecs  will  more  timje 

managmg  and  supervi^g.the  credit 
handUflg  process  in  th^1r  firitis. 
Moreover,  many  duties,^  crtdil 
managers,  such  ^  customer  coun- 
seling, and  interviewing  applicants, 
demand  thc^t  and  good  judgment 
only  personal  contact  can  pjovide. 

In  addition,  attractive  credit 
teims  are  a  major  tool  for  incrcas- 
«  mg  the  sales  volume  of  almost  any 
business.  As  firms  strive  to  max- 
imize their  sales  in  the  facc^of  com- 
petition, there  will  be  a  greater  de- 
mand for  skilled  credit  managers 
who  can  establish  credit  policies 
strict  enough  to  minimize  bad  debt 
losses. 

Eamingt  and  Working 
Condttiont 

In  1974,  bcginnmg  credit  man- 
agers earned  annual  salaries  that 
ranged  from  about  S7^00  to  over 
$10,000,  depending  on  the  type  of 
employer  and  the  geographic  loca- 
tion of  the  job. 

As  credit  managers  gain  ex- 
perience and  reach  middle  manage- 
ment positions,  their  earnings 
usually  range  from  $10,000  to 
$20,000  a  year;  with  the  largest  em- 
ployers, earnings  may  be  as  high  as 
$25,000  or  more.  Some  individuals 
in  top-level  positions  earned  sala- 
ries well  over  $40,000  a  year. 

Credit  manager^  normally  work 
the  standard  workweek ''of  their 
company— 35-40  liours,  but  some 
work  longer  hours.  In  wholesale 
and  reuil  trade,  for  example,  a 
leasonal  increase  in  credit  sales  can 
produce  a  greater  work  volume.  In 
addition,  some  credit  managers  at- 
tend conferences  sponsored  by  in- 
dustry and  professional  organiza- 
tions where  managers  meet  to 
develop  and  discuss  new  t^chn^aes 
for  the  management  of  a  credit  de- 
partment, 

SourcM  of  Additional 
Information 

f    Informauon  about  training  pro- 
grams available  m  consumer  credit 


may  be  obtained  from. 

Society  of  CcrdSed  Cbnsamcr  Credit  Excctt- 
tivei,  7^5  UmvOTiy  Dr..  St.  Lgui, 
M0.631K).'  " 

For  mformation  about  traming 
programs  available  m  commercial 
credit,  write: 

Credit  Re$eardj  Foundation.  3000  Marcus 
Ave.,UkeSsiccest.N.Y.  11040. 


HOTEL  MANAGERS  AND 
ASSISTANTS 

(D.O.T.  163.118  and  187.118. 
.168) 

Naturt  of  \h%  Work 

Aotel  managers  are  responsible 
for  operating  their  establishments 
profiubly  and  satisfying  guests. 
They  determine  room  rates  and 
credit  policy,  direct  the  pperation 
of  the  kitchen  and  dining  rooms, 
and  manage  the  housekeeping,  ac- 
countitlg,  and  maintenance  depart- 
ments of  the  hotel.  They  also  are 
responsible  for  solving  any 
"problems  that  may  arise. 

Managers  who  work  in  small 
hotels  may  do  much  of  the  front  of- 
fice clerical  work,  such  a^  taking 
room  reservations  and  assigning 
rooms.  In  some  small  hotels  and 
many  motels,  the  manager  is  also 
the  owner  and  may  be  responsible 
for  all  aspects  of  the  business. 
.  General  managers  of  large  hotels 
usually  have  several  assistants  who 
manage  various  parts  of  the  opera- 
tion. Because  the  hotel  resuurant 
and  cocktail  lounge  are  important 
to  the  succew  of  the.  entire 
establishment^  they  almost  always 
are  operated  by  managers  with  ex- 
perience in  the  restaurant  field. 
Other  areas  that  usually  are  han- 
dled separately  are  advertising, 
rental  of  banquet  and  meeting 
facilities,  personnel,  and  account- 
ing; 

Large  hotel  and  motel  chains 
often  centralize  some  furtivities, 
such  as  purchasing  and  advertising. 


OCCUPATIONAL  OUTLOOK  HANDiSoOK 
so  that  individual  hotels  in  the  chain 
may  not  need  managers  for  these 
departments.  Managers  who  work 
for  chains  may  be  assigned  to  or- 
ganize a  newly  built  XDr  purchased 
hotel  or  to  reorganize  an  existing 
hotel  or  motel  that  is  not  operating 
successfully. 

About  1 20,000  hotel  and  motel 
managers,  ^  one-third^  of  •  them 
women,  were  employed  in  1974. 
More  than  a  third  were  self-em- 
ployed. 


Training,  Oth«r  Qucimcaticns, 
and  Adv«n9amant 

Although  experience  is  generally 
the  most  important  consideration  in 
selecting  managers,  employers  in-^ 
creasingly  emphasize  college  edu- 
cation. Many  believe  that  acquiring 
a  4-year  college  degree  in  hotel  and 
restaurant  administration  is  the  best 
educational  preparatioit  The  cours- 
es in  hotel  work  that  are  available 
in  a/ew  junior  colleges  and  through  . ' 
the  American  Hotel  and  Motel  As-  ' 
sociation  alio  are  considered  help-  ' 
ful. 

A  college  program  in  hotel 
management  usually  includes  cours- 
es in  hotel  administration,  ac- 
counting, economics*  food  service 
management  and  catering,  and 
hotel  maintenance  engineering. 
Students  are.encouraged  to  work  in 
hotels  .or  restaurants  during 
summer  vacations  because  the'  ex- 
perience gained  and  the  contacts 
made  with  emplpyers  may  help 
them  to  get  better  hotel  jobs  after 
graduation. 

Managers  should^  have  initiative, 
se1f-<yscipline,  and  tlte  ability  to  or^ 
ganize  work  and  direct  the  work  of 
others.  They  must  be  able  to  con- 
centrate on  details  and^  solve 
problems. 

Some  large  hotels  haye  special 
on-the-job  management  trainee 
programs  in  which  trainees  rotate 
among  various  departments  to 
acquire  a  thorough  knowledge  of 
the  hotel's  operation-  Outstanding 
employees  who^  have  not  had  col- 


id 

ERIC 


147 


ADMINISTRATIVE  AND  RELATED  OCCUPATIONS  - 


137 


^  Hot«{  managtr  personally  gra«U  an  astociation  rtprtstntativt  who  it  contldtiing 
hit  hotti  as  a  convention  sHt. 


lege  training  may  receive  financial 
assistance  to  help  them  acquire  a 
degree. 

Most  hotels  promote  employees 
with  proven  ability,  usually  front  of- 
fice clerks,  to  assistant  manager  and 
eyemtsally  to  general  manager. 
Hotel  chains  may  offer  better  op- 
portunites  for  advancement  than  in- 
dependent hotels,  because  em- 
ployees can  transfer  to  another 
hotel  in  the  chain  or  to  the  central 
office  if  ai^  opening  occurs, 

Employmtnt  Outlook 

Employment  ofhotel  managers  is 
expected  to  grow  about  as  fast  as 
the  average  for  all  occupations 
through  the  mid-1980's  as  addi- 
tional hotels  and  motels  are  built 
and  chain  and  franchise  operations 
spread  Many  openings  also  will 
occur  as  experienced  managers  die, 
retire,  or  transfer  to  other  jobs  Ap- 
plicants having  college  degrees'  in 
hotel  administration  will  have  an 
advantage  in  seeking  entry  posi- 
tions and  later  advancement 


S^e  the  statement  on  the  Hotel 
Industry  elsewhere  inihe  Handbook 
for  information  on  earnings  and 
working  conditions,  sources  of  ad- 
ditional jnformation,  and  more  in- 
formatidWn  employment  outlook. 


INDUSTRfAL  TRAFFIC 
MANAGERS 

(D.O.T.  184,168) 

Naturt  of  th«  Work 

Industrial  firms  want  to  receive 
raw  materials  and  cfeliver 
customers^  goods  promptly,  safely, 
and  with  minimum  cost.  Arranging 
the  transportation  of  materials  and 
finished  products  is  the  job  of  an  in- 
dustrial traffic  manager.  Industrial 
traffic  managers  analyze  various 
transportation  possibilities  and 
choose  the  most  efficient  type  f4r 
their  companies'  needs— rail,  air, 
road,  water,  pipeline,  or  some  com- 
bination. Then  they  select  the  route 


and  the  particular  carrier.  To  make 
their  decisions,  managers  consider 
factors  such  as  freight  classifipaj 
tions  and  regulations,  time 
schedules,  size  of  shipments,  ^tnd 
loss, and  damag6  r^tes.  (This  state- 
Iment  does  not  cover  traffic 
managers  who  sell  transportation 
services  for  railroads,  aiilines, 
tmckiitp  firms,  and  other  freight 
carriers.) 

Activities  »of  industrial  traffic 
.  managers  range  from  checking 
freight  bills  to  deciding  whether  the 
company  should  buy  its  own  fleet  of 
trucks  or  contract  for  services. 
They  route  and  trace  shipments,  ar- 
range with  carriers  for  transporta- 
tion services,  prepare  bills  of  lading 
and  other  shipping  documents,  and 
handle  claims  for  lost  or  damaged 
goods.  Traffic  managers  keep 
records  of  shipments,  freight  rates, 
commodity  classifications,  and  ap- 
plicable government  regulations. 
They  also  must  stay  informed  about 
changing  transportation  technolo- 
gy, such  as  containerization  (the 
use  of  containers  packed  with  many 
individual  items).  Some  traffic 
managers  (called  physical  distribu- 
tion managers)  are  responsible  for 
packaging  shipments  and  maintain- 
ing warehouse  facilities  and  trans- 
portation equipment. 

Traffic  managers  often  consult 
with  other  company  officials  about 
the  firm's  transportation  .  needs.^ 
They  may,  for  example,  work  with 
production  department  personnel 
to  plan  shipping  schedules,  or  with^ 
members  of  the  purchasing  depart- 
ment to  determine  what  quantities 
of  goods  can  be  transported  most 
economically. 

Since  many«aspects  of  transporta- 
tion are  subject  to  Federal,  State, 
and  local  government  regulations, 
traffic  manners  must  know  about  - 
these  and  any  other  legal  matters 
th^t  apply  to  their  companies' 
shipping  operations.  Hi^  level  traf- 
fic managers  represent  their  com- 
panies before  ratemaking  and  regu- 
latory bodies  such  as  the  Interetate 
Commerce     Commission,  §t|te 
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commissions,  and  local  traffic 
r^aus. 


bu- 


Plactt  of  Employmtnt 

More  than  20,000  persons  werc^' 
industrial  traffic  managers  in  1974 
Although*  most  jobs  are  found  in 
manufacturing  firms,  some  traffic 
managers  work  for  lar^e  stores.  A 
few  are  self-employed  consultants, 
or  work  forTirms  that  handle  trans- « 
portation  problems  for  clients. 

Training,  Othtr  Qualiffcationt,^ 
and  Advanctmtnt 

Although  high  school  graduates 
with  experience  in  traffic  depart- 
ments sometimes  are  hired  as  traffic 
managers,  a  college  education  is  in- 
creasingly impor^t  in  this  field. 
For  some  kinds  of  work,  college 
training  is  required.  To  argue  cases 
before  the  Interstate  Commerce 
Commission,  for  example,  a  traffic 


manager  must  meet  standards  that 
include  at  least  2  years  of  college. 
Although  some  employers  prefer 
graduates  who  have  a  degree  in 
^^raffic  management,  others  ^ek 
liberal  arts  majors  who  have  had 
courses  in  transportation,  manage- 
ment, economics,  statistics,  market- 
img,  or  commercial  law.  ^ 

Industrial  traffic  training  is 
available  tJirough  college  and 
universities,  traffic  management 
schools,  and  seminars  sponsored  by 
private,  organizations*  More  than 
100  colleges,  universities,  and  ju- 
nior colleges  offer  a  degree  in  traf- 
fic management. 

industrial  traffic  managers  should 
be  able  to  analyze  numerical  and 
technical  data  such  as  freight  rates 
and  classifications  to  solve  trans- 
portation problems.  The  job  also 
requires  the  ability  to  work  inde- 
pendently and  to  present  facts  and  ^ 
figures  in  a  convincing  manner. 


Newly  hired  traffic  specialisu 
often  complete  sliipping  forms  and 
calculate  freight  charges.  After 
gaining  experience,  they  db  more 
technical  work  such  as  analyzing 
transportation  statistics.  A  com- 
petent worker  may  advance  to  a  su- 
pervisory job  such  as  supervisor  of 
rates  *and  routes;  a  few  are 
promoted  tp  assistarit  ^general  traf- 
fic manager^  and  eventually  to^ 
general*  traffic  manager.  Industrial 
traffic  managers  can  sometimes 
help  their  chances  for  advancement 
by  participating  in  comp^y-spdn- 
sored  training  programs  or  taking 
advanced  courses  in  traffic  manage- 
ment. 

Employmtnt  Outlook 

Industrial  traffic  management  is  a 
relatively  small  occupation  and  is 
expected  to  grow  more  slowly  than 
the  average  for  all  occupations 
through  the  mid- 1 980 's.  A  few 
OQaMngs  will  "become  available 
ea^tyear  as  new  jobs  are  created, 
and  as  traffic  managers  die,  retire, 
or  leave  the  field  for  other  reasons. 
College  graduates  with  a  major  in 
traffic  management  or  transporta- 
tion can  expect  first  consideratipn 
for  the  available  jobs. 

Growth  in  the  occupation  will 
stem  from  an  increasing  emphasis 
on  reducing  the  co^t  of  receiving 
raw  ,  materials  and  ,  distributing 
finished  products.  As  the  distance 
between  markets  becomes  greater 
and  rate  schedules  and  regulations 
governing  transportation  more 
complex,  manufacturers  increas- 
ingly will  require  traffic  specialists 
with  the  expertise  to  obtain  the 
lowest  possible  freight  rates. 

Earnings  and  Working 
Conditions 

Industrial  traffic  "managers*  sala- 
ries started  at  about  $15,000  a  year^ 
in  1974,  according  to  the  limited  in-, 
formation  available.^^sAlthough 
earhings  of  experienced^  traffic 
managers  vary,  in  gener|iH|iey  are 
much  higher  than  the  average  for 
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all  nonsupervisory  workers  in 
private  industry,  except  farming. 

'  Some    traffic   executives  earned 
S40,000  a  year  or  more. 
Although  mdustriaJ  traffic  man- 

.  agcrs  usually  have  a  standard 
workwee^,  some  of  them  have  to 
spend  time  outsifle  regular  working 
hours  pr^panng.  reports,  attending 
meetings,  and  traveling  to  hearings 
before  State  and  Federal  regulatory 
agencies. 

Sources  of  Additional 
.  lnforn)atlon 

Information  on  education,  and 
technical  training  is  available  from 

Amencan  Society  of  Trafftc  and  Transporta 
'   tion.  Inc  .  547  West  Jackson  Blvd  .  ^ 
Chicago.  Ill  60606 
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LAWYERS 

(D.O.T  II0.I08,  .118,  and  ' 
119.168) 

Nature  Of  tha  Work  ^ 

At  some  time  in  our  life,  each  of 
us  may  need  a  lawyer  for  advice 
about  our  rights  and  responsibilities 
when  we  buy  property,  make  a  will, 
or  settle  an  estate.  In  addition, 
lawyers,  also  called  attorneys, 
negotiate  the  settlement  of  legal 
problems  out  of  court  or,  when 
necessary,  represent  clients  in  court 
or  before  government  agencies. 

Most  lawyers,  are  engaged  in 
general  practice  and  handle  all 
kinds  of  legal  work  for  clients.^ 
However,  a  significant  number  spe- 
cialize in  one  branch  of  law,  such 
<ii>  corporation,  criminal,  labor,  * 
patent,  real  estate,  tax,  or  interna- 
tional law.  Some  attorneys  devote 
themselves  enjtirely  to  trying  cases 
in  the  courts.  Others  never  appear 
in  court  but  mstead  draw  up  wills, 
trusts,  contracts,  mortgages,  and 
other  legal  documents;  conduct 


out-of-court  negotiations;  and  do 
investigative  and  other  legal  work 
to  pr/jpare  for  trials.  Some  may  act 
as  trustees  by  managing  a  person's 
property  and  funds,  or  as  executors 
by  seeing  that  the  provisions  of 
their  chent*s  will  are  carried  out. 
Still  others  teach,  do  research  or 
write,  or  perform  administrative 
work.  Government  attorneys  help 
develop  Federal  and  State  laws  and 
programs;  they  prepare  drafts  of 
proposed  legislation,  establish  law 
enforcement  procedures,  and  argue 
cases. 

Many  people  who  hav.e  legal 
training  do  not  work  as  lawyers  but 
use  their  knowledge  of  law  in  other 
occupations ,  They  may,  for  exam- 
ple, be  insurance  adjusters,  tax  col 
lectorsw  probation  officers,  credit 
investigators,  or  claim  examiners.  A 
legal  background  also  is  an  asset  to 
those  keeking  or  holding  public  of 
fice. 


Placat  of  Employmant 

Over  340,000  persons  worked  as 
lawyers  in  1974.  Although  the 
majority  were  men,  incr6asing.num- 
bers  of  women  are  choosing  careers 
in  law.^n  1974,  for  example,  about 
I  of  every  5  students  in  American 
Bar  Association  (ABA)  approved 
law  schools  was  a  woman. 

Most  lawyers  are  in  private  prac- 
tice, either  self-employed  (alone  or 
in  partnerships)  or  working .  for 
^other  lawyers  or  law  firms.  In  addi- 
tion, about '22,000  lawyers  worked 
for  thfe  Federal  Government, 
chiefly  in  the  Justice,  Defense,  and 
Treasury  Departments,  and  the 
Veterans  ^ministration,  ^another 
32,000  were  employed  by  Statcand 
local  governments.  Others  worked 
for  private  companies  or  taught  in 
law  ^hools.  Some  salaried  lawyers 
also  have  independent  practices, 
others  do  legal  work  part  time  wjiile 
in  another  occupation. 
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.Training,  Othar  Quallficationt, 
Advancamant 

!n  order  to  practice  law  m  the 
courts  of  State,  a  person  must 
be  admitted. to  its  bar  Applicants 
/or  admission  to  t^  bar  must  pass  a 
wnhen  *  examination,  however,  a 
few  States  drop  this  requirement  for 
graduates  of  their  own  law  schools. 
Lawyers  who  have^i>een  admitted  io 
'  the  bar  in  one  State  usuaJlwrah  be 
admitted  an  another  with^y}j^kfftg 
ari  examination  provided  they  meet 
that  S^(e  s  standards  of  good  moral 
charatter  and  fiave  a  specified 
penod  of  legal  expenence  Each 
FederaLcomt  or  agency  sets  its  own 
'  qualifications  for  those  practicing 
before  It  - 

To  qualify  for  the  bar  examina- 
tion in  most  States,  an  applicant 
must  have  completed  3  years  of  col- 
lege and  have  graduated  from  a  law 
school  apprqved  by  the'Amencan 
Bar  Association  or  the  proper  State 
authorities  A  fe\y  States  accept  the 
study  of  law  wholly  in  a  law  office 
or 'in  combination  witli  study  m  a 
law  school;  ortly  California  accepts 
the  study  of  law  by  porrespondcnce 
as  quafification  for  taking  the  bar 
exam  Several  States  Vequirpvrcgis- 
tration  4nd  approval  of  students  1)y 
the  State  B6^rd  of  Examiners, 
,  either  before  they  enter  law  school, 
or-  during  the  early  years*  of  Jegal 
study.  \p  a  few  States,  candidates 
must  Complete  clerkships  before 
^  the>  are  admitted  to  the  bar., 

The  required  college  and  law 
school  work  usuall>  takes  7  >ears  of 
full-time  stud>  after  high  school— 4 
>ears  of  college  fullojwed  b>  i^^ears 
in  law  schoof.  Although  a  number 
hools  accent  students  after 
years  of  college,  an  increasing 
number  requite  applicants  to  have  k 
bacheJor  s  degree.  .To  meet  the 
needs  of  students  who  can  attend 
.onl>  part  time, , a  nun^bcr  law 
schools  have  n^ght  or  part-time  divi> 
sions  whiph  usiiially  reqliire  4  years 
5^ study.  In  1974,  about  one-fifth  of 
all  law  studejits  m  ABA-approved* 
schools  were  eniplled  m  evening 
classes. 


,  Law  !>chi>ols  seldom  specify  col- 
lege subjects  that  must  be  included 
in  students*  prelegal  education. 
However,  '  English,  history, 
economics  and  other  soci^ 
sciences,  logic,  and  public  speaking 
are  important  for  prospecuve 
lawyers.  Students  interested  m  a 
particular  aspect  of  the  law  may 
find  it  helpful  ipi  take  related  cours- 
es: fttampic,  engineering  and- 
science  courses  for  the  prospective 
^patent  attorney,,  arul  accounting  for 
the;  future  tax  lawyer.  Acceptance 
by  most^w  schools  deperxis  on  the 
apphcaflr  ability  to  demonstrate 
an  aptiffie  for  the  study  of  law< 
usually  through  the  "Law  School 
Admissions  Test/"  In  1974,  156  law 
schools  were  approved  by  the 
American  Bar  Association. 
Others — chiefly  night  schools — 
were  apprcA^ed  \?y  State  autpbfl!7es 
only. 

*The  first  year  or  year  and  a  half 
of  law  school  generally  are  devoted 
to  fundamental  courses  such  as 
constitutional  law,  contracts,  pro- 
perty iaw,  and  judicial  procedure, 
in  the  thir^  year,  students  may  elect 
specialized  courses  in  fields  such^ 
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.aminauon.  Newly  hired  salaried  at 
torneys  usually  act  as  research 
assistants  (law  clerks)  to  ex* 
penenced  lawyers  or  judges.  After 
several  years  ^of  '  progressively 
responsible  salaned  employment, 
many  lawyers  go  into  practice  for 
themselves.^  Sonae  lawyers,  after 
years  of  practice,  become  judges. 


E(tip(oym«nt  Outlook 

A  rapid  increase  in  the  number  of 
law  school  graduates  has  created 
keen  compeuuoti  for  the  available 
jobs.  In  the  years  ahead,  tfie 
number  of  graduates  is  expected  to 
increase  further  and  inlertiify  this 
competition. 

Employers  will  be  very  selective 
in  hiring  new  lawyers.  Graduates  of 
welUknown  law  schools  and  those 
who  rank  high  in  their  classes 
should  find  salaned  positions  witii 
laW^  firms,  on  the  fegal  staffs  of  cor- 
porations and  government  ag^n-' 
cies,  and  as  law  clerks  for  judges. 
Graduates  of  less  prominent 
schools  and  those  with  lower 
scholastic  ratings  will  cfxpenence 


tax,  labor,-or  corporation  law.  Prac-*  solfne  difficulty  in  finding  salaried 


tical  expenence  is  often  acquired 
by  participation  in  school-spon- 
sored legal  ard  activities,  in  the 
schooPs  practice  court  .where  stu- 
dents conduct  trials  under  the  su- 
pervision of  experienced  lawyers, 
and  through  writing  on  legal  issues 
for  the  schooKs  law  journal.  Gradu- 
ates receive  the  degree  of  juris  doc 
(or'  (J.D.)  from  most  s<^ooIs  as  the 
first  professional  degree.  Advanced 
study  IS  often  desirable  for  Chose 
planning  to  specialize,  do  research, 
or  teach  in  law  schools. 

The  practice  of  la\y  involves  a 
great  deal  of  responsibility..  Persons 
planning  careers  in  law  should  like 
to  work  with  people  and  ideas,  and 
be  able  to  win  the"  confidence  of 
their  clients. 

Most  beginning  lawyers  start  in 
salaried  posftions,  although  some 
go  into  independent  practice  im 
mediately  after  passing  the  bar  ex; 


jobs.  However,  many  will  find  op- 
portunities in  fields  where  legal 
training  is  an  asset  but  not  normally 
a  requirement. 

The  employment  of  lawyers  is  ex- 
pected to  grow  faster  than  the 
average  for  other  occupations 
through  the  mid'1980*s  a^  in* 
creased  business  activity  and  popu- 
lation create  ^  demand  for  attor 
neys  to  deal  with  a  growing  number 
of  legal  questions.  Supreme  Court 
decisions  extending  the  right  to 
counsel  for  persons  accused  of 
lesser  crimes,  91c  growth  of  legal 
action  in  the  areas  of  consumer  pro- 
tection, the  environment,  and 
safety,  and  an  expected  increase  in 
the  use  of  legal  services  by  middle 
income  groups  thi^ugh  prepaid 
legal  service  programs  also  should 
prpvide  employment  opportunities. 
Other  job^  will  be  created  by  the 
need' to  replace  lawyers  who  retire 
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or  leave  the  oc<5upation  for  other 
reasons 

,  Prospects  for  establishing  a  new 
practice  probab1>  vril!  continue  to 
be  best  in  small  tovriis  and  expand 
ing  suburban  areas  In  such  commu 
,     nities  com{!>cution  is  likel>  to  be  less 
than  in  big  cities  and  new  lawyers 
ma>  find  it  easier  to  become  knoVtn 
to  potential  clients, , also,  rent  and 
other  business  costs  are  somewhat 
lower   Salaried  positions,  on  the 
other  hand,  will  be  limited  largel> 
to  urban  areas  where  the  chief  em 
plo>ers  of  legal  talent  —  gov emment 
agencies,  law  firms,  and  big  cor 
poratjons— are  concentrated 

Earnings' and  Working 
Conditions 

.  Lawyers  entenng  practice  in 
1974  earned  starting  safaries  rang- 
ing from  about  S  IQ,000  to  S 1 2,000 
a  year.  Factors  affecting  the  salaries 
offered  to  new  graduates  include. 
Their  academic  records;  types, 
sizes,  and  locations  of  their  em- 
.  ployers,  and  whether  the  new 
lawyer  has*  any  specialized  educa-^ 
tiooal  background  that  the  em- 
ployer requires.  Lawyers  with  at 
least  a  year's  experience  working  in 
manufactunng  and  business  firms 
earned  about  516,000  a  year,  those 
with  a  fe^^  years  of  expenence 
earned  over  $20,000  annually.  In 
thc<  federal  Government,  annual 
starting  salanes  for  attorney^  were 
Sll84l  or  $15,481  in  Jate  1974, 

V*  depending  upon  their  academic  and 
personal  qualifications.  Those  with 
a  few  years  of  experieru:e  earned 
i^KBI6  a  year.  On  the  average, 
laMcrs  earn  over  three  times  as 

^  tf^wch  as  nonsupervisory  workers  in 
p^vate  industry,  except  farming. 


Beginning  lawyers  engaged  m 
li^gal  aid  work  usually  receive  the 
lowest  startmg  salaries,  New 
Jawyers*starting  their  ov^n  practices 
/may  earn  little  more  than  expenses 
dunng  the  first  few  years  and  may 
need  to  work  part  time  m  other  oc 
cupations. 

^  Lavgyers  on  salary  receive^  in 
creaks  as  they   assume  greater 


responsibility.  In  1974,  those  m 
charge  of  legal  staffs  in  private  in 
dusiry  averaged  more  than  537,200 
a  year.  Incomes  of  lawyers  in 
pciv^te  practice  usually  grow  as 
their  practices  develop.  Pri/ate 
practitioners  who  are  partners  in 
layr  firms  generally  earn  more  than 
those  who  practice  alone. 

Lawyers  often  work  long  hours 
and  are  under  considerable  pres 
sure  when  a  case  '\%  being  tried.  In 
addition,  they  must  keep  abreast  of 
the  latest  laws  and  court  decisions 
•However,  since  lawyers  in  pnvate 
practice  can  detemTme  their  own 
hours  and  workload,  many  stay  in 
practice  well  past  the  usoal  retire- 
ment age 

Sources  of  Additional 
-Information 

The  specific  requirements  for  ad' 
mission  to  the  bar  in  a  particular 
State  may  be  obtained  at  the  State 
capital  from  the  clerk  of  the 
Supreme  Court  or  the  secretary  of 
the  Board  of  Bar  Examiners. 

Information  on  law  as  a  career  is 
available  from: 

Information  Service.  The  American  Bar  As- 
soctauon.  USS  East  60th  Sl.  Chicago, 
III  ^637 

Information  on  financial  aid  and 
law  school  accreditation  is  available 
from. 

Association  of  American  Law  Schools.  Suite 
370.  I  Dupont  Circle  NW  .Washington. 
DC  20036  -  ^ 


MARKETING  RESEARCH 
WORKERS 

^       (D.O.T.  050.088) 

Naturt  of  the  Work 

Busmesses  requite  a  great  de^  of 
information  to  make  sound  deer 
sions  on  how  to  market  their 
products.  Marketing  research  work* 
ers  provide  much  of  thi^  informa- 
tion by  analyzing  data  on  products 
and  sales,  jnaking  surveys^,  and  con- 
ducting jpt,erviews.  The>  prepare 
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sa?bs  forecasts  and  make  recom^ 
mendations  on  product  design  and 
^dvertismg. 

Mosf  markeung  research  starts 
with  the  collecuon  of  facts  from 
source^  such  as  company  records, 
published  matenals,  and  experts  on 
the  subject  under  investigation.  For 
exainple,  marketing  research  work- 
ers making  sales  forecasts  may 
begin  by  studying  the  growth  *of 
sales  volume  m  several  different 
uiies.  This  growth  may  therwbe 
traced  to  mcreases  in  population. 
Size  of  the-company  's  sales  force,  or 
amount  o{  money  spenj  on  advertis- 
ing, Olher^  marketing  research 
workers  may  study  changes  in  the 
quantity  of  company  goods  on 
store  sheTves  or  make  door-to-door 
surveys. to  obtain  information  on 
company  products. 

Marketing  research  workers  are 
often  concerned  with  customers' 
opinio'ns  and  tastes  For  example,  to 
help  decide  on  the  design  and  price 
of  a  Dew  line  of  television  sets,  mar- 
keting r'escarch  workers  may  survey 
consumers  to  find  out  what  styles 
and  price  ranges  are  most  popular. 
This  type  of  survey  usually  is  super- 
vised by  marketing  researchers  who 
specialize  in  consumer  goods;  that 
is.  merchandise  sold  to  the  general 
public  They  may  be 'helped  by 
statisticians  who  select  a  group  (or 
sample)  to  be  interviewed  and 
"motivational  research"  specialists 
who  phrase  questions  to  produce 
reliable  information.  Once  the  in- 
vestigation is  underway,  the  mar- 
keting research  worker  may  super- 
vise the  interviewers  as  well^.  as 
direct  the  office  workers  Who  tabu- 
late and  analyze  the  information 
collected. 

Marketing  surveys  on  products 
used  by  business  and  industrial 
firms  may  be  conducted  somewhat 
differently  from  consumer  goods 
surveys.  Marketing  researchers 
often  conduct  the  interviews  them^ 
selves  to  gather  opinions  of  the 
,  product.  They  also  may  speak  to 
company  officials  about  new  uses 
for  It.  They  must' therefore  have 
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specidli^^ed  knowledge  of  both  rffifr- 
keling  technique^  and  ifie  induslrial 
uses  of  the  product 

Places  of  Em{)!oyment 

About  25.000  full-time  market- 
ing, research   workers  were.  6m- 
plpyed  in  J974  Most  jobs  for  mar-^ 
kcting  research  workers  are  found 
in'  manufacturing  companies,  ad- 
vertising agencies,  and  independent 
research  organizations  Large  num 
bers  are  erhplo>ed  b>  stores,  radio 
and    '  tclcMSion       firms.  arid 
newspapers,  others  wofk  for  univer 
"  sit>  research  centers  and  govern 
ment  agencies  Marketing  research 
organizations  range  in  size  from 
one  person  enterprises  to  firms  with 
a  hundred  employees  or  more  ' 

New  York  city  has  the  largest 
number  of  markelihg  research 
workers  Many  m<jjor  advertising 
agenqies  independent  marketing 
organizations,  and  central  offices  of 

O 
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Jarge  manufacturers  arc  located 
ihere  The  second  largest  concen- 
tration IS  in  Chicago  However* 
m'^arketing  research  workers  arc 
emplpyed  m  rnany  other  cities  as 
well— wherever  there  are  central 
offices  of  large  manufacturing  and 
^les  organizations. 

Training,  Other  Qualifications, 
and  Advancement 

Although  a  bachelor's  degree  is 
required  for  marketing  research 
trainees,  graduate  trailing  is  neces- 
sary for  many  specialized  positions 
and  for  advancement  to  higher  level 
positions'  Man>  graduates  qualify 
for  jobs  through  previous  ex- 
perience in  other  types  of  research, 
while  emplo>ers  may  hire  university 
teachers  of  marketing  or  statistics 
to  head  flew  marketing  research  de- 
partments 

College  courses  considered  to  be 
valuable  preparation  for  work  in 


marketing  research  arc  statistics* 
Engli^  composition.  speech. 
ps>chology.  and  economics  Some 
marketing  research  positions 
require  skill  in  specialized  areas, 
suc-h  as  engineering,  or  substantial 
sales  experience  and  a  thorough 
knowiccjge  of  the  compan>  s 
products  Knowledge  of  data 
processing  is  helpful  because  of  the 
gro\ijjig'  use  of  computers  in  sales 
foreca^stmg'  disinbution.  and  cost 
analysis 

Trainees  usuall>  start  as  research 
assistants  or  junior  anal>sts  At  first, 
the>  ma>  cfo  considerable  clexical 
work.  such»as  copying  data  from 
published  sources,  editing  and  cod- 
ing questionnaires,  aifd  tabulating 
survey  returns^  The>  also  learn  to 
conduct  interviews  and  wnte  re- 
ports on  survey  findings  As  they 
gain  experience,  assistants  and  jun- 
ior analysts  may  assume  responsi- 
bility for  specific  marketing 
rcscarcji  projects,  or^dvance  to  su- 
pervisory *  positions.  An  excep- 
tionally ableworker  may  become 
marketing  research  director  or  v4ce 
president  for'marketing  and  sales. 

Either  alone  or  as  part  of  ^  team, 
marketing  research  workers  must 
be  resourceful  as  they  analyze  • 
-problems  and  apply  various 
techniques  to  their  solution  As  ad- 
visers to  management^they  should 
be  able  to  write  deaf  reports  in- 
forming comg^ny  officials  of  their 
findings 


Employment  Outlook 

•  Opportunities  should  be  best  for 
applicants  with  graduate^training  in 
marketing  research  or  statistics. 
The  growing  complexity  of  maft;et- 
mg  research  technique^  cllso  wijl  ex> 
pand  opportunities  m  this  field  for 
psychologists.  economists^  and 
other  social  scientists 

Marketing  research  employment 
rises  as  new  products  and'  s^vices 
are  developed  requiring  informa- 
tion to  identify  potential  buyers. 
The  demand  for  new  products  and 
services   will   grow   most  quickly 
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whtn  business  acuvit>  and  f)crsonal 
incomes  are  rapidly  expanding.  In 
periods  of  slow  economic  growth, 
however,  the  demand  for  markeung 
services  may  be  rcdticed  and  limit 
the  hinngof  research  workers. 

Over  the  long  run.  our  grovmig 
populabon  and  the  increased 
variety  of  goods  and  services  that 
businesses  and  individuals  will 
require  is  expected  to  stimulate  a 
high  level  of  marketing  activity.  As 
a  result,  employment  of  markeung 
research  workers  is  expected  to 
grow  much  faster  ^tikan  the  average 
for  other  occupations  through  the 
mid-1980's 

The.  compe.tition  among  manu- 
f^turers  of  both  consumer  and  in- 
dustnal  products  will  make  it  in- 
creasingly important  to  appraise 
*  marketing  situations  As  techniques 
improve  and  mo^  statistkal  data 
accurrmjati^  corp{^any  officials  are 
likeKw  turn  more  Often  to  market 
ing"  research  workers  for  informa 
tioirand  advice 


Earnings  and  Working 
Conditions 

♦ 

Starting  salanes  for  markeung 
research  trainees  were  about 
SFO.OOO  a  year  in  1974.  according 
to  the  limited  information  available. 
Persons  with  master  s  degrees  in 
business  administration  and  related 
fields  usually  started  with  somewhat, 
higher  salanes. 

Expenenced  workers  such  as 
senior  analysts  received  salaries 
over  516.000  a  year.  Earnings  were 
highest^  however,  for  workers  in 
management  ^positions  of  great 
responsibifity.  Vice  presidents  of 
markeung  research  earned  v^ell 
over  $25,000  a  year  in  1974. 

Marketing  research  workers 
usually  work  in  modem,  centrally 
located  offices.  Some,  especially 
those  employed  by  independent 
research  firms,  do  a  considerable 
^amount  of  Uavehng  in  connection 
with  their  work.  Also,  they  may 
frequently  work  under  pressure  and 
for  long  hours  to  meet  deadlines. 


Sources  ohAtfditional 
Information 

Additional  information  '  on 
careers  in  marketing  research  is 
available  from: 

Aenenc&n  M^iteting  Anooiuon,  222  South 
Rivcmde  PUa  Chic^  in  60606 


PERSONNEL  AND  LABOR 
RELATIONS  WORKERS 

(DOT.  166.088  through  .268; 
169.118) 

Natih»  Of  the  Work 

Attracting  tne  best  employees 
available  and  matching  them  to  the 
jobs  they  can  best  is  important 
for  the  success  of  any  organization. 
Today,  most  businesses  are  much 
too  large  for  close  contact  between 
owners  and  their  employees.  In- 
stead, personnel  and  labor  i;elations 
workers  provide  the  link  between 
management  *  and  employees— 
assisung  management  to  make  ef- 
fecuve  use  of  employees'  skills,  and 
helping  employees  to  find  satisfac- 
tion m  their  jobs  and  working  con- 
ditions. Although  some  jobs  require 
only  limited^  contact  with  people 
Outside  the  office,  most  jobs  in  this 
field  involve  frequent  contact  with 
other  people.  Dealing  with  people  is 
an  essential  part  of  the  job. 

Personnel  workers  and  labor 
relations  workers  concentrate  on 


tract  negouauons  with  the  union, 
and  handle  labor  relauohs  matters 
that  come  up  everyday.  • 

In  a  small  company,  personnel 
work  consists  mostly  ,of  interview- 
ing and  hiring^  and  one  person 
usually  can  handle  it  alL  By  con- 
trast, a  large  organization  needs  an 
entire  staff,  which  might  include 
recruiters,  interviewers,  counselors, 
job  analysts,  wage  and  Salary 
analysts,  education  and  training 
specialists,  and  labor  relations  spe- 
cialtsts«  as  well  as  techni(^al  and 
^lencal  workers.  • 

Personnel  work  often  begins  with 
the  personnel  recruiter  or  employ- 
ment  interviewer  (D.O.T.  166.268). 
who  works  on  a  person -to- person 
basis  with  present  and  prospective 
employees  Recruiters  ,  travel 
around  the  country,  often  to  college 
campuses,  in  the  search  for  promts- 
ing  job  applicants.  Interviewers  talk 
to  applicants,  and  select  and  recorh- 
mend  those  who  appear  qualified  to 
fill  vacancifs.  They  often  ad- 
minister tests^to  applicants  and  in- 
terpret the  results.  Hiring  and 
placement  specialists  need  to  be 
thoroughly  familiar  with  the  or- 
ganization and  its  personnel  poli- 
cies, for  they  must  be  prepared  to 
discuss  wages,  working  conditions, 
and  promotional  opportunities  with 
prospective  and  newly  hired  em- 
ployees They  also  need  to  keep  in 
formed  about  equal  emfitbyment 
opp<^unity  and  affirmative  action 
guidelines  Equal  employment  op- 
portunity is  a  complex  and  sensitive 
area  of  personnel  worl^  which  in 
some  large  organizations  is  handled 


different  aspects  of  employer-em- 
ployee relations.  Personnel  workers— by  special  EEO  counselors  or  coor 


interview,  select,  and  recommend 
applicants  to  fill  job  openings.  They 
handle  wage  and  salary  administra- 
tion, training  and  career  develop- 
ment, and  employee  benefits. 
"Labor  relations"  usually  means 
union  management  relations,  and 
people  who  specialize  in  this  field 
work  for  the  most  part  in^unionized 
establishmenU  They  help  company 
officials  prepare  for  collective  bar 
gaining  sessions,  participate  in  con 


dinator^'The  v^ork  of  Employ  ment 
Counselors,  which  is  siihilar  in  a 
number  of  ways,  is  described  in  a 
separate  statement  elsewhere  in  the 
Handbook. 

Job  analysts  (D.O.T.  166.068) 
and  salary  and  \%ag€  adrntmstrators 
(DOT  169.118)  do  very  exacung 
work  Job  ^pal^ts  collect  and 
analyze  detailed  information  on 
jobs,  job  qualifications,  and  worker 
characteristics  in  order  to  prepare 
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job  descriptions,  someiimes  called 
pasitioD  classifications  Jobdev^np 
dons  tell  applicants,  interviewers, 
supervisors,  and  others  basicall) 
what  the  duties  of  a  job  are  and 
v^hat  training  and  skills  it  requires 
Whenever  a  government  agenc>  or 
large  business  firm  introduces  a*" 
nev^  job  or  evaluates  existing  ones, 
it  calls  upon  the  expert  knowledge 
.  of  the  job  anaJ>st  Accurate  infor 
mation'  about  pb  duties  also'  is 
required  w^hen  a  firm  evaluates  its 
pay  system  and  considers  changes 
in  wages  and  salaries  Establishing 
and  maintaining  pa>  s> stems  is  the 
pnncipal  job  of  wage  administra 
tors  TheJ  devise  ways  of  making ^ 
sure  that  pa>  rates  within  the  firm 
are  fair  and  equitable,  and  conduct 
surveys  to  see  how  their  pa>  rates 
compare   with   those  elsewhere 
Being  sure  '  that  the  firm's  pa>  ' 
s>siem  complies  with  law^  and 
regulations  is  another  part  of  the 
job,  one  which  requires  knowledge 
of  compensation  structures  and 
laborlaw. 

*  Tfaming  specialists  supervise  or- 
conduct  training  sessions*  prepare 
*  manuals  and  other  matenals  for 
these  courses,  and  look  into  new 
methods  of  trainirfg.  They  also 
counsel  employees  on  training  op- 
portunities, which  may  include  on-  . 
the-job,  apprentice*  supervisory,  or 
management  training. 

Employee-benefits  superv  isors 
and  other  personnel  speciahsts  han 
die  the  employer's  benefits  pro- 
gram which  often  includes  health 
insurance,  life  insurance,  disability, 
and  pension  plans  These  workers 
also  coordinate  a  wide  range  of  em- 
ployee services,  including  cafetenas 
and  snack  bars,  health  rooms, 
recreational  facilities,  newsletters 
and  communications,  an€  counsel- 
ing for  work-related  personal 
problems.  Counseling  employees 
who  are  approaching  retirement 
age  is  a  particularly  important  job 
of  these  workers. 

Occupational  safety  and  healft 
.programs  are  handled  in  various 
ways.  Quite  often,  in  small  compa- 
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^  mes  especially,  accident  pre vent*on 
"id  industrial  safety  are  the  resoon- 
►i6i(ity  of  the  personnel  depart- 
-  or  of  the  labor  relations  spe- 
vVKuial^if  the  union  has  a  safety 
re^itefcntative  Increasingly,  how- 
'  ever,  there  is  a  scp>arate  saifety  dc- 
partment  under  the  direction  of  a 
safety  and  health  professional, 
generally  a  safety  engineer  or  indus- 
tnal  hygknist  (The  work  of  Occu- 
pauonal  Safety  and  Health  Workers 
is  discussed  elsewhere  m  the  Hand- 
book ) 

Labor  relations  $  peciaits  ts 
(DOT  169  118)  advise  manage- 
ment on  all  aspects  of  <inion- 
management  relations  NVhen  the 
contract  is  up  for  negotiaion,  they 
provide  ijackground  information 
and  technical  support,  a  job  that 
requires  extensive  knowledge  of 
economics,  labor  law,  and  collec- 


tive bargaining  trends,  Acttxal 
negoDation  of  the  agreement  cs  con- 
ducted at  the  top  level,  with  the 
director  of  labor  relations  or  other 
top^-ranking  official  serving  as  the 
employer's  representaOve,  but 
members  of  the  company's  labor 
relations  staff  play  an  important 
role  throughout  the  negotiations. 

Much  of  the  everyday  work  of 
the  labor  relauons  staff  concerns  m- 
terpretauon  and  admmistration  of 
the  contract,  the  gnevance 
procedures  in  particular.  Members 
of  the  labor  relauons  staff  would 
work  with  the  union  on  senionty 
nghts  uj^der'  the  layoff  procedure 
set  forth  id  the, contract,  for  exam- 
ple. Later  in  the  day,  they  might 
meet  with  the  union  steward  about 
a  worker's  gnevance.  Doing  the  job 
well  means  staying  abreast  of  cur- 
rent developments  in  labpr  law,  in- 


Job  analyst  r«vi#wt  n«w  )ob  d«tcdpmont  wtth  a  company  offlciaL 
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eluding  arbiUbuon  decisians,  and 
Tnaintaining  coQ^uing  liaison  with 
union  officiais. 

Personnel  workers  in  government 
agenaes  generally  do  the  same  kind 
of  work  as  those  in  large  business 
firms.  There  are  some  differences, 
however  Public  personnel  workers 
deal  with  employees  whose  jobs  arc 
governed  by  civil  'service  -regula- 
tions Civil  service  jobs  are^stnctly^ 
classified  as  to  duties  training  and 
pay  This  requires  a  great  deal  of 
emphasis  on  job  analysis  and  wage 
and  salary  classification,  many  pco- 
pie  m  public  personnel  work  spend 
their  lime  classifying  and  evaluating 
jobs  or  devising,  administermg.  and 
sconng  competitive  examinations 
given  to  job  applicants 

Knowledge  of  rules  and  regula- 
tions pertaining  to  affirmative  ac- 
tion and  equal  opportunity  pro- 
grams  is  important  in  public  person- 
nel work  In  1972,  the  US  Civil 
Service  Commission  established  a 
specialization  for  Federal  personnel 
workers  concerned  with  promoting 
equal  opportunity  in  hiring,  train- 
ing, and  advancement  Similar  at- 
tention to  equal  employment  op- 
portunity, accompanied  by  a  need 
for  qualified  staff,  is  evident  in  State 
and  local  government  agencies 

Labor  relations  is  an  increasingly 
important  specialty  in  public  per- 
sonnel administration  Labor  rela- 
tions in  this  field  have  changed  con- 
siderably in  recent  years,  as  union 
strength  among  government  wor- 
kers has  grown  This  has  created  a 
need  for  more  and  better  trained 
workers  to  handle  negotiations, 
grievances,  and  arbitration  cases  on 
behalf  of  Federal,  Stale,  and  local 
government  agencies 


*      Places  of  Employment 

In  1974,  over  320,000  people 
were  personnel  and  labor  relations 
workers  Three  out  of  four  worked 
in  private  industry,  for  manufac- 
turers, banks,  insurance  companies, 
airlines,     railroads,  department 


OCCUPATIONS  . 

storesT^ftd  other  business  concerns. 
Some  worked  for  private  employ- 
ment  agencies,  including  executive 
job-'scarch  agencies,  ''office  tem- 
poranes"  agencies,  and  others. 

A  large  numbec  of  personnel  and 
labor  relations  workers,  over 
80,000  in  1974,  worked  for  Federals 
Stat£,  and  local  government  agen- 
cies Most  of  these  were  in  person- 
nel administration,  and  handled 
recruitment,  interviewing,  testing, 
job  classification,  training,  and 
other  personnel  matters  for  the  Na- 
tion's 14  5  million  public  em- 
ployees. Some  were  on  the  staff  of 
the  U  S  Employment  Service  and. 
State  employment  agencies  Still 
others  worked  for  agencies  which 
oversee  compliance  with  labor 
laws.  Some,  for  example,  were 
wage-hour  compliance  officers, 
their  work  ts  described  in  another 
part  of  the  Handbook,  in  the  state- 
ment on  Health  and  Regulatory  In- 
spectors (Government).  Other 
public  employees  in  this  field  car- 
ned  out  research  -in  economics, 
labor  law,  personnel  practices,  and 
related  subjects,  aild  sought  new 
ways  of  ensuring  that  workers' 
rights  under  the  law  are  understood 
and  protected. 

In  comparison  with  pr^jgate  indus- 
try, labor  unions  do  not  employ  a 
large  number  of  professionally 
trained  labor  relations  workers.  An 
elected  union  official  generally  han-  ^ 
dies  labor  relations  matters  at  the 
company  level.  At  national  and  in- 
ternational union  headquarters, 
however,  the  research  and  educa- 
tion staff  usually  includes  specialists 
with  degreed  m  industrial  and  labor 
relations,  ecbnoifiics,  or  law. 

A  few  personnel  and  labor  rela- 
tions workers  are'  in  business  for 
themselves  as  management  con- 
sultants or  labor-management  rela- 
tions experts.  In  addition,  some 
people  in  the  field  teach  college  or 
university  courses  in  personnel  ad 
ministration,  industrial  relations, 
and  related  subjects 

Most  jobs  for  personnel  and  labor 
relations  vy.orkers  are  located  in  the 
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highl>  industrialized  secuons  of  the 
country 

Training!  Othtr/Qu^Iflcationt, 
and  Advanctmtnt 

Many  employers  seek  tp  fill 
beginning  positions  in  personnel 
antJ  labor  relauons  with  coHege 
graduates  who  have  the  potential  to 
move  into  management  jobs.  Some 
employers  look  for  graduates  who^t 
have  majored  in  personnel  admmis-  - 
tration  or  industnal  and  l^bor  rela- 
uons, while  others  jJrefer  college 
graduates  with  a  general  bu^ness 
background.  Still  other  employers 
feel  that  a  well-rounded  hberal  arts 
education^  is  the  4>^t  preparation 
for  personnel  work.  A  college 
major  in  jSe'rsonnd  administration, 
pohtical  science,  or  public  adminis* 
tration  can  be  an  asset  in  looking 
for  a  }db  with  a  government  agency. 

At  least  200  colleges  and  univer- 
sities have  programs  leading  to  a 
degree  in  the  field  of  personnel  and 
labor  relations.  (While  personnel 
administration* IS  widely  taught,  the 
^number  of  progrs^ms  which  focus 
p'nmarily  on  labor  relations  is  quite 
small.}  In  addition,  many  schools 
offer  course  work  in  closely  related 
fields  An  interdisciplinary 
background  is  appropriate  for  work 
in  this  area>  and  a  combination  of 
courses  m  the  social  sciences, 
behavioral  saences,  business,  and 
economics  Is  useful. 

Prospective  personnel  .workers 
might  include  courses  in  personnel 
management,  business  administra-  ^ 
tion,  public  administration, 
psychology,  sociology,  political 
science,  economics,  and  statistics. 
Courses  in  labor  law,  collective  bar- 
gaining, labor  economics,  labor  his- 
tory, and  industrial  psych61ogy  pro- 
vide valuable  backgdund  for  the 
prospectiv/t  labor  relations  worker. 

Graduate  study  in  industrial  rela- 
tions, economics,  business,  or  law 
provides  sound  preparation  for 
work  in  labor  relations.  While  the 
law  degree  seldom  is  required  for 
jobs  at  the  entry  level,  most  of  the 
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people  with  responsibility  for  con 
tract  negotiations  are  lawyers,  and 
the  industrial  relations  plus  lav^ 
degree  combination  is  becoming 
highly  desirable 

A  college  educatiort  is  miporlant, 
but  It  is  not  the  only  way  to  enter 
personnel  work  Som^  people  enter 
the  field  at  the  clenfi^al  level,  and 
, advance  to  professional  positions 
on  the  basis  of  experience.  TTiey 
often  find  it  helpful  to  take  college 
courses  part  time,  however. 

New  personnel  work^  usually' 
enter  formal  or  on-the-job  trammg 
ppo^rams  to  learn  how  to  classify 
jobs,  interview  applicants,  or  ad- 
minister employee  benefits  After 
the  training  penod,  new  workers 
are  assigned  to  specific  areas  in  the 
company's  employee  relations  de- 
partment. After  gaining  experience, 
they  usually  can  advance  within 
their  own  company  or  transfer  to 
another  employer  At  this  point, 
sonie  people  move  from  personnel 
tq  labor  relations  work. 

Some  people  enter  the  labor  rela- 
tions field  directly,  as  trainees 
They   are   usually   graduates  of 
master's  degree  programs  in  indus- 
trial relations,  or  may  have  a  law 
.degree  Quite  a  few  people,  how 
ever,  begin  in  personnel  work,  gam 
experience  in  that  area,  and  sub- 
sequently move  into  a  labor  rela 
tionsjob  \j 

Workers  in  the  middle  ranks  of  a 
large  organization  often  transfer  to 
a  top  job  in  a  smaller  one.  Em 
ployees  with  exceptional  ability 
may  be  promoted  to  executive  posi- 
tions, such  as  director  of  personnel 
or  director  of  labor  relations. 

Personnel  and  labor  relations 
workers  should  speak  and  write  ef- 
fectively and  be  able  to  work  with 
people  of  all  levels  of  education  and 
experience  TTfcTaTso  must  be  able 
to  see  both  the  employee's  and  the 
employer's  points  of  view'  In  addi 
tion,  they  sl^ould  be  able  to  work  as 
part  of  a  team  They  need  super 
visory  abilities  and  must  be  able  to 
accept  responsibility.  Integrity  and 
fairmindedness  are  important  quali- 
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ties  for  people  in  personnel  and 
labor  relatix>i5s  work.  A  persuasive, 
congenial  pcflSemality  can  be  a  great 
asset. »        ,  * 

Emplod^nt  Outlook 

The  number  of  personnel  arfd 
labor  relations  markers  is  expected 
10  grow  faster  -than  the  average 
for  all  occupauons  through  1985,  as 
employersf  incre^ngly  awa^e  of 
the  benefits  to-  be  denved  from 
good  labor-mank^ment  relations, 
continue  to  suppbit  sound,  capably 
staffed  employee  relauons  pro- 
grams In  addruon  to  new  jobs 
created  by  gro^vxh  of  the  occupa- 
tion, many  openings  wrll  become 
available  each  year  because  Of  the  . 
need  to  replace  workers  wha  die,- 
reure,  or  leave  their  jobs  for  other 
reasons. 

Recent  legislation  setting  stand- 
ards for  employment  practices  in 
the  areas  of  occupational  safety  and 
health,  equal  employment  opportu- 
nity, and  pensions  has  stimulated 
demand  for  personnel  ' and  labor 
relations  workers.  Continued 
growth  IS  foreseen,  as  employers 
throughout  the  country  review  ex  . 
tsting  programs  in  each  of  these 
areas  and,  in'many  cases,  establish 
entirely  new  ones.  This  has  created 
job  opportunities  for  people  with 
appropriate  expertise.  The  effort  to 
end  discriminatory  employment 
practices,  for  example,  has  led  to 
scrutiny  of  the  testing,  selection," 
placement,  and  promotion 
procedures  in  m^y  companies  and 
government  agencies.  The  findings 
are  causing  a  number  of  employers 
to  modify  these  procedures,  and  to 
take  steps  to  raise  the  level  of 
professionalism  in  their  personnel 
departments. 

Substantial  ^  employment  growth 
is  foreseen  in  the  area  of  public  per- 
sonnel administration.  Opportuni- 
ties probably  will  be  best  in  State 
and  local  govemn^nt,  areas  which 
are  expected  to  experience  strong 
employment  growth  over  the  next 
decade.  By  contrast.  Federal  em- 
ployment    will     grow  slowly. 


Moreover,  as  union  strength  among 
public  employees  contu]uue5  to 
grow.  State  and  loical  agencfes  will 
need  many  more  workers  (qualified 
to  deal  with  labor  relations.  Enact- 
ment of  coll^tive  bargaining 
legislation  for  State  and  local 
government  employees  could 
greatly  stimulate  demand  for  labor 
relations  workers  kncfwlegeable 
about  pi^blic  sector  negotiations. 

Although  the  number  of  jobs  in 
both  personnel  and  labor  relations 
is  projected  to  increase  over  the 
next  decade,  competition  for  these 
jobs  also  is  increasing  Particularly 
keen  competition  is  anticipated  for 
jobs  in  labor  relations..A  srhall  field, 
labor  relations  i  traditionally  has 
beer^diRficult  to  break  inio,  and  op- 
^ftunities'We  best  for  applicants 
with  a  master's  degree  or  a  strong 
undergraduate  major  in  industrial 
relations,  economics,  or  business.  A 
law  degree  is  an  asset. 

Earnings  and  Working  . 
Conditions 

BegmnipLgJob  analysts  in  pnvate 
mdustr^nartea  at -$9,800  a  year  in 
1974,  according  to  a  Bureau  of 
Labor  Statistics  survey.  Ex- 
penenced  pb  analysts  earned 
$17,300  a  year,  about  twice  the 
average  for  all  nonsupervisory 
workers  in  private  industry,  except 
farming.  Directors  of  personnel 
eVmed  between  $  1 5,600  and 
$27,300  a  year,  top  labor  relations 
executives  in  large  corporations 
earned  considerably  more. 

Beginning  job  analysts  emptoyed 
by  State^govemments  had  starting 
telaries  ranging  from  $8,000  to 
$10,000  in  1974,  according  td  a 
survey  of  public  service  pay  con- 
ducted by  the  International  Person- 
nel Management  Association.  In 
the  Federal  Government,  qew  grad-  . 
uates  with  a  bachelor's  degree 
generally  started  at  $8,500  a  year  Ih 
late  1974.  Those  with  a  master's 
degree  turted  at  about  $10,500  a 
year,  or  in  some  cases,  at  $  1 2,800  a 
year.  •  . 

Average  saiapes  of  Federal  em-  " 
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j^lb>ecs  in  several  different  V.i^as  of 
personnel  work  ranged  from  about 
$19,000  to  $22,500  in  laic  1974,  as 
follows: 


PUBLIC  RELATIONS 
WORKERS 


Staffing  specialists  S19.I00 

Posilioo  cUssificrs  20300 
Personnel  mana^ment 

specialists  :iiOO 
Em;^ycc  development 

speciabsts  21^00 
Salary  aixJ  wz$t  administrators  22^^00 

Federal  employees  in  the  field  of 
labor  relations  had  generally  com^ 
parable  sa/aries.  Labor-manage- 
ment and  employee  relations  spe- 
cialists and  labor-managemeiU  rela- 
tions officers  averaged  ,521.500  a 
year  in  late  1974  Federal  media- 
tors* salaries  were  higher,  about 
$30,000  a  year,  on  the  average 

Employees  in  personnel  offices 
generally  work  35  to  40  hours  a 
week.  As  a  rule,  they  are  paid  for 
holidays  and  vacations,  and  share  in 
retirement  plan^.  life  and  health  in- 
surance plans,  and  other  benefits 
available  to  all  professional  workers, 
in  their  organizations.  .  y 

SourcM  of  Additional 
\  Information 

For  general  information  on 
carriers  in  personnel  and  labor  rela- 
tions work,  write  to: 

Amencan'Soctcty  for  Pcrsonnjpl  Administra- 
tion, 19  Church  St .  B^rca,OhK)440l7 

Information  about  careers  in 
public  personnel  administration  is 
available  from: 

International  Penonnel  Manafement  As- 
iocxation<  1 3 1 3  E.  60th  St.,  Chicafo,  HI, 
60637. 

A  brochure  describing  a  career  in 

labor-management  jplations  as  a 

Jieldje^&miner  is  available  from: 
"  — ^ 

I>trector  of  Perabnnei,  National  Labor  Rela- 
tions Board.  1 717  Peimsytvanta  Ave. 
N W  ,  Waihinfton.  D  C. ,  205  70  ' 


(D.O.T.  165.068^ 

*    Naturt  of  tha  Work 

How  successfully  an'organization 
presents  itsdfmay  affect  its  public 
acceptance  and  influence. 'fublic 
relations  workers-  help  organiza- 
tions build  and  maintain  positive 
public  images.  Public  relations  is 
more  than  telling  the  employer's 
**story/*  however.  Understanding 
the  attitudes  and  concerns  of 
customers^  employees,  and  various 
other  **publics**— and  communicat- 
ing thi$  information  to  manage- 
ment—Is  an  important  part  of  the 
job. 

Public  relations  departments  ^e 
found  in  many  different  organiza- 
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tions,  and  workers  must  tailor  their 
programs  to  an  enipfeyer's  particu-*^ 
^lar  needs*  A  public  relations 
director  for  a  college  ox  university, 
for  example,  may  devote  most  of  his 
or  her  ericrgics  to  attracting  addi* 
tional  students,  while  one  in  a  large 
c6rporation  may  handle  the  em- 
ployer's relations  with  stpckhold- 
ers.  government  agcnciesv  and 
community  groups. 

Public  relations  workers  put 
together  infopmation  that  keeps  the 
public  awartof  their  employer's  ac- 
tivities and  accomplishments.  After- 
preparing  ,the  information,  'they 
contact  people  in  the  media  who 
might  be  interested  in  publicizing 
their  material.  Many  television 
commercials  or  special  reports, 
newspaper  items,  and  magazine  ar- 
ticles start  at  public  relations  work- 
ers* desks.  Someumes  the  subject 
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IS  a  company   and   its  policies 
towards  its  employees  or  tts  role  m 
the  communit)  Often  the  subject  is 
a  pubhc  issue,  such  as  health,  nutfi 
tion.  energy,  or  the  environment 

Pul^hc  relations  N^orkers  also  ar 
range  and  conduct  programs  in 
which  company  representatives  v^ill 
have  direct  contact  v^ith  the  public 
]     Such   work   includes   setting  up 
speaking  engagements  for  company 
officials  and  N^nting  speeche>  for 
them  These  N^orkers  often  serve  as 
an  employer's  representative  durmg 
community    projects    and  occa 
sionally  show  films  at  school  assem 
biles,  plan  conventions,  or  manage 
^    fund-raising  campaigns.  ^ 

Public  relations  staffs  in  very 
large  firms  may  number  200  or 
more,  but  in*most  firms  the  staff  is 
much  smaller  The  director  *  of 
public  relations  may  pevelop 
overall  plans  and  policies  with  a  top 
management  executive  having  the 
authority  to  make  final  decisions.  In 
addition,  large  public  relations  de- 
partments employ  writers,  research 
workers,  and  othfr  specialists  who 
prepare  material  for  the  different 
n)edia  or  write  reports  sent  to 
stockholders. 

Workers' who  handle  publicity  for 
an  individual  or  direct  public  rela- 
tions for  a  university  or  small  busi- 
''ness  may  handle  all  aspects  of  the 
job.  They,  make  contact^'with  peo- 
ple outside  the  organization,  do  the 
necessary  planning  and  research, 
and  prepare  material  for  publica- 
tion These  workers  may  combine 
public  relations  duties  with  adver- 
tising or  sales  promotion  work; 
some  are  top-level  officials  and 
others  haye  lower  level  positions. 
The  most  skilled  public  relations 
work  of  making  overall  plans  and 
maintaining    contacts    usually  is 
I   done  by  the  department  director 
and  highly  experienced  staff  mem- 
*  bcrs. 

Places  of  Employment 

More  than  100,000^  persons— 
about  30  percent  of  them  women- 
were  public  relations  workers  in 


19''4  Maniifactiiriog  firms*  public 
utilities  and  transportation  compa- 
ni^.  insurance  companies,  and 
tr^e  and  professional  associations 
employ  the  majority  of  public  rela- 
tions workers"  Hov^ever*  a  sizeable 
number  work  for  government  agen- 
cies, or  for  schools,  colleges,  muse- 
ums, and  many  other  kinds  of  edu- 
cationaK  religious,  and  welfare  or- 
ganizations The  rapidly  expanding 
health  field  also  offers  opportuni- 
ties fqr  public  relations  work,  in 
hospitals,  pharmaceutical  compa- 
nies, and  medical  associations,  for 
example  A  number  of  public  rela- 
tions workers  arc  employed  by  con- 
sulting firms,  which  furnish  public 
relations  services  to  clients  Tor  a 
fee. 

Public  relations  workers  are  con- 
centrated in  large  cities  where  press 
^rvices  and  other  communications 
facilities, are  readily  available,  and 
where  many  busmesses  and  trade 
associations  have  their  headqucir- 
ters.  More  than  half  of  the  esti- 
mated 1,700  public  relations  con- 
sulting firms  in  the  United  States 
are  in  New  York,  Los  Angeles,' 
Chicago, .and  Washington,  D.C. 

Training,  OtHar  Quaiiflcatidnt, 
and  Advanca.mant 

A  college  education  combined  . 
with  journalism  experience  is  an  ex- 
cellent preparation  for  public  rela- 
tions work.  Although  most  begin- 
ners have  a  college  degree  in  jour- 
nalism, English,  or  pul^lic  relations, 
some  employers  prefer  a 
background  in  a  field  telated  to  the 
firm's  busWss — science  or  en- 
gineering, for  example.  Some  firms 
want  college  graduates  with  at  least 
1  year's  experience  working  for  the 
news  media.  ^ 

In  1974,  over  80  colleges  and 
more  than  30  graduate  schools  of- 
fered degree  programs  or  special 
curriculums  in  public  relations.  In 
addition,  nearly  200  colleges  of- 
fered at  least  one  course  in  this 
field. 

Courses  in  joupialism,  business 


admintstration,  psychology,  and 
public  speaking  help  in  preparing 
for  a  public  relations  career.  Ex- 
tracurricular activmes  such  as  writ- 
ing for  a  school  publication  provide 
valuable  ex^fience.  Part-time  or 
summer  jobs  in  public  relations  pro- 
vide training  that  can  help  in  com- 
peUng  for  entr>  posiUons. 

Creativity,  initiative,  and  the 
^n^ility  to  express  thoughts  clearly 
and^  simply  are  important  to  the 
public  relations  worker.  Fresh  ideas 
are  so  vital  in  pubhc  relaUons  that 
some  experts  spend  all  their  time 
developing  new  ideas,  leaving  the 
job  of  carrying  out  programs  to 
others. 

People  who  choose  public  rela- 
tions work  as  a  career  need  an  out- 
going personality,  se)f-confidence, 
and  an  understanding  of  human 
psychology.  They  should  have  the 
enthusiasm  necessary  to  motivate 
people.  Public  jelations  workers 
need  a  highly  developed  sense  of 
competitiveness  and  the  ability  to 
function  as  part  of  a  jteam. 
.  Some     companies — particularly 
those  with  large  public  relations 
staffs— have  formal  training  pro- 
grams for  new  workers.  In  other 
firms,  new  employees  learn  by 
working  under  the  guidance  of  ex- 
perienced staff  members.  Beginners 
often  maintain  files  of  material 
about    comp>any    activities,  scan 
newspapers  and  magazmes  tof^ap* 
propriate  articles  to  clip,  atld  as- 
semble ,  information  for  speeches 
and  pamphlets.  After  gaining  ex- 
perience, they  work  on  more  dif- 
ficult assignments,  such  as  writing 
press  releases,  speeches,  and  arti- 
cles for  publication. 

Promo^n  to  supervisory  jobs 
may  come  as  workers  show  they 
can  handle  more  demanding  and 
creative  assignments.  Some  ex«» 
perienced  public  relations  workers 
start  their  own  consulting  firms. 

Employment  Outlook 

Employment  of  public  relations 
workers  is  expected  to  increase 
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about  db  fast  as  the  average  for  all 
occupaUons  through  the  mid- 
1980's.  in  addition/  to  new  jobs 
created  b>  this  grovtlh.  openings 
vwill  occur  evQr>  >ear  because  of  the 
need  to  replace  workers  Mwhq  leave 
the  field. 

Deniand  for  public  rejations  wot 
kers  ma>  be  affected  b*>  economic 
conditions,  slackening  as  emplo>ers 
dela>  expansion  or  impose  staff  cuts 
dunng  business  slowdowns  Over 
the  long  run,  however,  public  rela- 
tions spending  is  Expected  to  in- 
crease substantially  Corporations, 
associations,  and  other  large  or 
ganizations  are  likely  to  expand 
their  public  relations  efforts  to  gam 
public  support  and  approval 

Competition  for  beginning  jobs  is 
keen,  for  public  relations  work  has 
an  aura  of  glamour,  and  excitement 
which. attracts  large  numbers  of  job- 
seekers.  Prospects  for  a  careS^  in 
public  relations  are  best  for  enthu- 
siastic people  with  sound  academic 
preparation  and  some  media  ex- 
perience. ' 


nonprofit  organizations,  hospitals, 
and  universiues,  salanes  generall> 
are  lower. 

Although  the  workweek  for 
public  relations  staffs  usuall>  is  35 
to  40  hours,  overtinie  ma>  ^be 
necessary  to  prepare  or  deliver 
speeches,  attend  meetings  and  com 
munity  activities,  or  travel  out  of 
town  Occasionally,  the, nature  of 
their  regular  assignments  or  special 
events  requires  public  relations 
workers  to  be  on  call  around  the 
clock. 

Sourc#s  of  Additional 
Information 

For  career  information  and  a  list 
of  schools  offering  degrees  and 
courses  in  the  field,  write* 

Career  InformaDon.  Public  RelaUons  Societ> 
of  America,  Inc  ,  845  Third  Ave  .  New 
Vork.  N  Y  10022 

Salary  data  and  other  statistics 
are  availablefrom- 
PR  Reporter,  Mend'en.N  H  03770 


Earnings  and  Working 
Conditions 

Starting  salaries  for  college  grad- 
uates beginning  in  public  relations 
work  ranged  from  $7,500  to  $9,000 
a  year  in  1974.  according  to  the 
limited  data  available. 

The  salanes  of  expenenced  work- 
ers generally  are  highest  in  large 
organizations  with  extensive  public 
relations  programs.  Directors  of 
public  relations  for  medium-sized 
firms  earned  $15,000  to  $30,000  a 
year,  those  at  largtf  companies  had 
salaries  in  the  $20,000  to  $50,000 
range.  Salaries  for  some  officials, 
such  as  vice-presidents  in  charge  of 
public  relations,  can  range  from 
$25,000  to  $75,000  a  year  or  more. 

The.  median  salary  for  directors 
ofv  public  relations  was  about 
$23,000  in  1974.  Public  relations 
consulting  firms  often  pay  higher 
salanes  than  organizations  with 
their  owji  public  relations  depart- 
ments. In  social  welfare,  agencies. 


*  r 
PURCHASING  AGENTS 

(D.O.T.  162.158,  180.118, 
191.1I'8,  and  252.358) 

Natura  of  tha  Work 
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merchandise  for  resale  in  its 
onginal  form,  is  presented  in  the 
statement  on  Buyers  elsewhere  in 
the  Handbook.  .  , 

Purchasing  agents  buy  when 
stocks  on  hand  reach  ^  predeter- 
mined reorder  point,  or  when  a  de- 
partment in  the  organizauon 
requisitions  items  it  needs.  Because 
agents  often  can  purchase  from 
many  sources,  their  main  job  is 
selecting  the  seller  w.ho  offers  the 
best  value. 

Purchasing  agents  use  a  variety.of 
means  to  select  among  suppliers. 
They  compare  listings  in  catalogs 
and  trade  journals  and  telephone 
suppliers  to  gel  information.  They 
also  meet  with  salespersons  to  ex- 
amine samples,  watch  demonstra- 
tions of  equipment,  and  discuss 
Items  to  be  purchased.  Sometimes 
agents  invite  suppliers  to  bid  on 
large  orders;  then  they  select  the 
lowest  bidder  aitiong  those  who 
meet  requirements  for  quality  ©f-^ 
goods  and  delivery  date.  ^ 

In  some  case§,  however,  purchas- 
ing agents  must  deal  directly  wi6ita 
manufacturer  to  obtain  specially 
designed  itehis  made  exclusively  for 
their  company.  These  agents  must 
have  a  high  degree  of  technical  ex- 
pertise to  insure  that  all  product 
specifications  are  met. 

It  is  important  that  purchasing 
agents  develop  good  business  rela- 


If  materials,  supplies,  or  .equip 
ment  are  not  on  hand  when  needed,  '^ions  with  their  suppliers.  This  can 


an  organization's  work  may  be  in- 
terrupted of  halted.  Maintaining  an 
adequate  supply  of  items  a  firm 
needs  to  operate  is  the  purchasing 
agent's  job. 

Purchasing  agents,  also  called  in- 
dustrial buyers,  and  their  assistants 
obtain  goods  and  services  of  the 
required  quality  at  the  lowest  pftsst- 
ble  cost,  and  see  that  adequate  sup- 
plies are  kept  on  hand..  Agents  who 
work  for  manufacturing  firms  buy 
machinery,  raw  materials,  and 
product  components,,  those  work- 
ing f9r  government  agencies  may 
purchase  office  supplies,  furniture, 
and  business  machines.  Informma- 
tion  on  retail  buyers,  who  purchase 


result  in  savings  on  purchases, 
favorable  terms  of  payment,  and 
quick  delivery  on  rush  orders  or 
materials  In  short  supply  They  also 
work  closely  with  personnel  in  vari- 
ous departments  of  their  own  or- 
ganization For  example,  they  may 
discuss  product  design  with  com- 
pany engineers  or  shipment 
problems  with  workers  in  the 
shipping  and  receiving  or  traffic  de 
partments. 

Once  an  order  has  been  placed 
with  a  supplier,  the  pur^chasing 
agent  makes  periodic  checks  to  in- 
sure that  it  will  be  delivered  op 
time.  This  is  necessary  to  nj^^^nt 
work  flow  iiTtemiptionrJuc  to  lack 
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Purchjatlng  agent  ditcuttes  an  order  with  a  sales  representative. 


of  materials  After  an 'order  ha^ 
be^n  received  and  inspected./ the 
purchasing  agent  authorizes  pa>- 
ment  tc/the  shipper 

Because     of    its  impbrtance. 
purchasing  usuall>  is  designated  as' 
a  separate  r/csponsibihly  within 
firm  In  a  large  firm,  the  purchasing* 
manager  directs  th^  work  of  a  staff 
which  includes  purchasing  ageijis. 
purchasing,  assistants,  and  clerical 
workers  In  such  a  firm,  purchasmg 
agctits  usually  are  responsible  foi^ 
buying  one  or  more  specific  items— 
for  example,  steel,  lumber,  cotton, 
or  petroleum  products   In  smaller 
firms,  agents  generally  are  assigned 
certain  categories  of  goods,  such  as 
all  raw  materials  or  all  office  sup- 
plies,   furniture,     and  business 
machines 


Places  of  Employment 

Nearly  190,000  persons- 18  per- 
cent of^them  women— worked  as 
purchasing  agents  in  1*974  Over 
half  worked  in  manufacturing  in- 
dustries Large  numbers  also  vvere 
employed  by  government  agencies, 
construction  companies,  hospitals, 
and  schools  Since  the  early  1960's, 
employment  of  women  purchasing 
agents  has  increased  much  faster 
than  that  of  ijen  Particularly  im- 
pressive employment  gains  have 
been  made  by  women  with  college 
degrees,  and  every  indication  points 
toward  continuing  job  opportuni- 
ties for  women 

About  half  of  all  purj^hasing 
agents  work  in  organizations  that 
have  fewer  than  five  emgHoyees  in 
the  purchasmg  department  Many 


business  firms  and  government 
agencies,  houever.  have  much 
larger  purchasing  departments, 
some  emplo)  as  man>  as  100  spe- 
cialized bu>ers  or  more 

Training,  Other  Ouallflcations, 
and  Advancement 

Most  large  emplo>crs  seek  col- 
lege graduates  for  entry  positions  as 
assistant    purchasmg    agents  A 
gro\fc  ing  number  of  large  companies 
look  for  applicants  who  ha^e  done 
graduate     work     m  purchasing 
management    or  related  fields 
Although  ctjmpanies  lhat  manufac- 
ture complex  mactjinerv 'or  chemi- 
cals ma>  prefer  a  background  m  en^ 
gineering  or  science,  other  compa- 
.^Jiies  hire  business  administration  or 
liberal  arts  majors  for  trainee  jobs 
Courses  in  accounting,  economics, 
and     purchasing     are  helpful 
Familiarii)  with  the  computer  and 
Its  uses  also  is  desirable  Some  small 
firms  prefer  experience  with  the 
company,  and  select  purchasing 
workers  from  among  their  own  per- 
sonnel, whether  or  not  they  have  a 
college   education.   For  advance- 
nent    to   rpanagement  positions, 
lowever.    a    college    degree  is 
oecoming  increasingly  important.  ^ 

Regardless  of  previous  training, 
beginning     purchasing  assistartts 
must    spend    considerable  time 
learning    about    their   company*s  . 
operations       and       purchasing  ^ 
procedures  They  may  be  assigned 
to  the  storekeeper's  section  to  learn*^ 
about  purchasing  forms,  inventory 
records,  and  storage  facihties.  Next 
they  may  work  with  experienced 
buyers  to  learn  about  types  of  goods 
purchased,  pnces,  and  suppliers. 

Following  the  initial  training 
period,  assistant  purchasing  agents 
are  given  responsibility  for  purchas- 
mg standard  catalog  item^.  As  they 
gam  experience  and  demonstrate 
^ood  judgment  in  pej^forming  vari- 
ous purchasing  tasks,  they  may  be 
promoted  to  purchasing  ag^nt 
Purchasing  agents  with  proven 
ability  can  move  into  a  job  as 
manager  of  a  purchasing  depart- 
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ment,  some  advance  to  executive 
positions  as  corporate  director  of 
purchasing  and  matenal  manage- 
ment. 

The  purchasing  .agent  must  be 
able  to  analyze  numbers  and  techni* 
cal  data  in  order  to  make  buying 
decisions  and  take  responsibility  for 
spending  large  amounts  of  company 
money  The  job  requires  the  ability 
to  work  independently  and  a  gockl 
memory  for  details.  In  addition,  a 
purchasing  agent  must  be  tactful  in 
dealing  with  salespersons  and  able 
to  motivate  others. 

Employment  Outlook 

Employment  of  purchasing 
agents  is  expected  to  increase  much 
faster  than  the  average  for  all  occu- 
pauons  through  the  mid>1980*s. 
.  Several  thousand  jobs  will  be  open 
every  year''<fue  to  growth  of  the  oc- 
cupation and  the  need  to  replace 
those  who  die,  retire,  or  transfer  to 
other  work. 

Growth  in  demand  for  industrial 
machinery,  incfuding  engines  and 
turbines,  electronic  computer 
equipment,  and  communications 
.  equipment,  will  increase  employ- 
ment opportunities.  For  example, 
purchasing  agents  will  be  needed  to 
develop  reliable  new  sources  of 
supply  for  materials  which  are  in 
short  supply.  In  addition,  the  grow- 
ing  specialization  of  manufacturing 
"processes  will  spur  demand  for 
purchasing  agents  with  a  technical 
background  and  those  who  have 
completed  graduate  level  courses  in 
purchasing  management.  \^ 

Many  opportunities  also  should 
occur  m  firm^  providmg  personal, 
business,  and  professional  servi9es.  , 
Strong  growth  Ts  expected  for  this 
sector  of^the  economy,  and  a  grow- 
ing number  of  employers  are  recog- 
nizing ♦the  importance  of  projfe^- 
s^nal  purchasers  in  relatively  small 
firms. 

Earnings  and  Working 
Conditions 

College  graduates  hired  as  as- 


sistant purchasing  agents  in  large 
firms  earned  about  $8,500  a  year  in 
1974,  according  to  the  limited  data 
available. 

Experienced  agents  purchasing 
standard  it^ms  averaged  about 
SI 0,000  a  year;  buyers  purchasing 
complex  or  technical  goods 
averaged  between  $12,100  and 
$14,700.  Those  responsible  for  the 
purchase  of  highly  complex  and 
specialized  items  earned  about 
517,400  in  1974.  Managers  of 
purcha3ing  departments  earned 
substantially  more  and  many  top 
purchasing  executives  earned  over 
550,000  a  year.  Salaries  generally 
are  lower  in  small  companies.  In 
1 974,  earnings  of  purchasing  agents 
were  about  one  and  one-half  times 
as  much  as  the  average  for  all  non- 
supervisory  workers  in  private  in- 
dustry, except  farming. 

In  the  Federal  Government, 
beginning  purchasing  agents  who 
had  college  degrees  earned  58,500 
or  510,500  in  late  1974,  depending 
on  scholastic  achievement  and  rele- 
vant Avdrk  experience.  The  average 
salary  for  all  purchasing  agents  in 
tl}e  Federal  Service  was  518,600. 
Salary  levels  vary  widely  among 
State  gover;iments;  however, 
average  earnings  range  from  59,000 
to  Si  1 ,700  for  purchasers  of  stand- 
ard Items,  511,900  to  5^5 .600  for 
senior  buyers  purchasing  highly 
complex  items,  and  ^$18,000  to 
$21,900  for  State  purchasing 
directors. 

'  Sources  of  Additional 
Information 

Further  information  about  a 
career  in  purchasing  is  available 
from.     .  . 


Nalional  AtsociAtion  of  Purchasing  Manage- 
ment. 1 1  Park  Place.  New  York.  N  Y 
10007 

National  Institute  of  Gov^rpmental  Purchas- 
ing. 1001  Connecticut  Ave  NW . 
Washirgtqn.DC  20036  , 


URBAN  PLANNERS 

(DOT  199  168) 

Natura  of  tht  Work  . 

Urban  planners,  often  called 
community  or  regiohal  planners, 
develop  programs  to  provide  for  fu- 
ture growth  and  ^j^italization  of 
urban,  suburban  aod  rural  commu- 
nities. They  help  local  officials 
make  decisions  to  solve  social, 
economic  and  envpronmental 
problems. 

Planners  examine  community 
facilities  SMCh  as  health  clinics  ^nd 
schools  to  be  sure  these- facilities 
can  meet  the  demands  placed  upon 
tjiem.  They  also  keep  abreast  of  the 
legal  issues  involved  in  community 
development  or  redevelopment  and 
any  changes  in  housing  and  building 
codes.  Because  suburban  growth 
has  increased  the  need  for  better 
ways  of  traveling  to  the  urban 
center,  the  planner's  job  often  in- 
cludes designing  new  transportation 
and  parking  facilities. 

Urban  planners  prepare  for  situa- 
tions or  needs  that  are  likely  to 
develop  as  a  result  of  population 
growth  or  social  and  economic 
change.  They  estimate,  for  exam- 
ple, the  community's  long-range 
needs  for  housing,  transportation, 
and  business  and  industrial  sites. 
Working  within  a  framework  set  by 
the  community  government,  they 
analyze  and  propose  alternative 
ways  to  achieve  more  efficient  and 
attractive  urban  areas. 

Before  preparing  plans  fo>  long- 
range  community  development, 
urban  planners  prepare  detailed 
studies  that  show  the  current  use  of 
land  for  residential,  business,  and 
community  purposes.  These  reports 
present  information  sucb_AS  the  ar- 
rangement of  streets,  fiighwjays/.and 
water  and  sewer  lines,  and  the  loca- 
tion of  schools,  libraries,  and 
playgrounds.  They  also  provide  in- 
formation on  the  types  of  industries 
in  the  community,  characteristics  of< 
the  population,  and  employment 
and  economic  trends.  With  this  in 


16S 


152 

formation,  urban  planners  propose 
ways  of  using  undeveloped  land  and 
design  the  layout  of  recommended 
buildings  and  other  facilities  such  as 
subways.  They  also  prepare  maten- 
als  that  shpw  how  their  programs 
can  be  carried  out  and  the  approxi- 
mate costs. 

Urban  plajiners  often  confer  with 
private  land  developers,  civic 
leaders,  and  officials  of  public  agen- 
cies that  do  specialized  planning. 
They  may  prepare  matenals  for 
community  relations  programs, 
speak  at  civic  meetings,  and  appear 
before  legislative  committees  to  ex- 
plain and  defend  their  proposals. 

In  small  organizations,  urban 
planners  must  be  able  to  do  several 
kinds  of  work.  In  largf  organiza- 
tions, planners  usually  specialize  in 
areas  such  as  physical  design,  com- 
munity relations,  or  the  reconstruc- 
tion of  run-down  business  districts. 


Plactt  of  Entploynttnt 

About  13,000  persons— about  10 
percent  of  them  women— were 
urban  planners  in  1974  Most  work 
for  city,  county,  or  regional 
planning  agencies  A  grooving 
number  aje  employed*  by  States  or 
by  the  Federal  Government  in 
agencies  dealing  with\  housing, 
transportation,  or  environmental 
protection. 

Many  planners  do  consulting 
work,  either  part  time  in  addition  to 
a  regular  job,  or  full  time  working 
for  a  firm  that  provides  services  to 
private  developers  or,  government 
agencies.  Urban  planners  also  work 
for  large  fend  developers  or 
research  organizations  and  teach  in 
colleges  and  universities. 

Training,  Other  Qualifications, 
and  Advancement  « 

£mployers  often  .seek  workers 
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who  have  advanced  training  in 
urban  planning.  Two  years  of  grad- 
uate study  in  city  planning,  or  the 
equivalent  in  work  expenence^  are 
required  for  most  entry  jobs  in 
Federal,  State,  and  local  govern- 
ment agencies.  Although  the 
master's  degree  in  planning  is  the 
usual  requirement  at  the  >fentry 
level,  some  people  who  have  a 
bachelor's  degree  in  city  planning, 
^architecture,  landscape  architec- 
ture, or  engineering  may  qualify  for 
beginning  positions. 

In  1974,  over  60  colleges  and 
universities  gave  a  master's  degree 
in  urban  planning.  Although  stu- 
dents holding  a  bachelor's  degree  in 
architecture  or  engineering  may 
earn  a  master's  degree  after  1  year, 
most  graduiile  programs  in  urban 
planning  require  2  or  3  years  to 
complete.  Graduate  students  spend 
considerable  tim^  in  workshops  or 
laboratory  courses  learning  to 
analyze  a;]d  solve  urban  planning 
problems.  Students  often  are 
required  to  f^ork  in  a  planning  of- 
fice part  time  or  during  the  summer 
while  they  arc  earning  the  graduate 
degree. 

Candidates  for  jobs  in  Federal, 
State,  and  local  government  agen- 
cies usually  must  pass  civil  servtca 
examinations  to  become  eligible  for 
appointment. 

Planners  must  be  able  to  think  in 
terms  of  spatial  relationships  and  to 
visualize  the  effects  of  their  plans 
and  designs.  They  should  be  flexible 
in  their  approaches  to  problems  and 
be  able  to  cooperate  with  others 
and  reconcile  different  viewpoints 
to  achieve  constructive  policy 
recommendations. 

After  ^  few  years'  experience, 
urban  planners  may  advance  teas- 
•signments  requiring  a  high  degree 
of  independent  judgment,  such  as 
outlining  proposed  studie5,'design- 
ing  the  physical  layout  of  a  large  ^ 
dcvelopmenr,  or  recommc|iding 
policy,  program,  and  budget  op- 
tions. Some  are  promoted  to  job^  as 
planning  directors,  and  spepd  va 
great  deal  of  time  meeting  with^offi- 
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culs  in  Other  organizations,  speak- 
ing to  CIVIC  groups,  and  supervising 
other  professionals.  Further  ad- 
vancement IS  more  difficult  at  this 
level  and  often  occurs  through  a 
'traitsfer  to  a  large  cit>,  where  the 
problems  are  more  complex  and  the 
responsibilities  greater. 


Employment  Outlook 

Employment  of  urban  planners  is 
expected  to  grow  faster  than  the 
average  for  other  occupations 
through  the  mid- 1 980 's.  In  addiuon 
to  opportunities  created  by  future 
growth  of  this  relatively  small  occu- 
pation, some  jobs  will  open  up 
because  of  the  need  to  replace  plan- 
ners who  leave  their  jobs. 

The  number  of  persons  enrolled 
in  graduate  planning  prograijis  has 
risen  rapidly  in  recent  years.  If  Ihis 
trend  continues,  the  number  of  ap- 
plicants may  begin  to  'outstrip 
available  openings,  leading,  to  in- 
creased competition  for  jobs  in  this 
field,  (however,  well  qualified  appli- 
cants should  continue  to  find  good 
employment  prospects. 

Future  growth  of  the  occupation 
will  depend  on  the  availability  of 
money  for  the  development  of  new 


commun^es  and  the  restoration  of 
older  urban  areas.  Fui^dmg  for 
these  projects  can  be  affected  by 
shortages  of  mortgage  money  and 
higher  costsvfor  land,  building 
materials,  and  necessary  communi- 
ty servTces  such  as  education 
police  and  fire  protection.  Furth/r, 
government  programs  to  aid  me 
development  of  community 
planning  are  subject  to  freoGent 
review.  Future  levels  of  Fcperal 
spending  will  greatly  influencfe  the 
growth  of  urban  planning  projects. 

Over  the-  longrun,  however,  the 
Nation's  nee^  for  good  quality 
housing,  transportation  sy^ms, 
health  care,  and  other  sociallser- 
vice^PIr  expected  to  spur  the^de- 
mancmbf  additio^ial  urban  planners. 

Earnings  and  Working 
Conditions 

Starting  salaries  for  urban  plai^ 
ners  were  about  $1 1,000  a  year  m 
1974.  Planners  with'  a^  master's 
degree  were  hired  by  the  Federal 
Government  at^  12,841  a  year  in 
late  1974.  In  some  cases,  persons 
having  less  than  2  years  of  graduate 
work  could  enter  Federal  service  as 
interns  at,  yearly  salaries  of  either 
$8,500  or  $10,520.  ^ 
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The  salaries  of  directors  of 
planning  depend  largely  oif  the  size 
of  the  city  where  they  work.  In 
1974,  for  example,  the  median 
earnings  of  planning  directors  in  the 
Nation's  largest  cities  were  well 
over  $30,000  a  year.  In  smaller 
towns,  earnings  may  be  less  than 
half  as  large.  Consultants  earn  fees 
that  vary  according  to  their  reputa- 
tion and  previous  experience. 

Most  planners  have  sick  leave 
and  vacation  benefits  and  are 
covered  by  retiriement  and  health 
plans.  Although  most  city  planners 
have  a  scheduled  workweek  of  40 
hours,  they  sometimes  .work  in  |he 
evenings  and  on  weekertds  to  attend 
meetings  with  citizens'  groups. 

\' 

Sourcos  of  AddKlonal 
^  Information 

Facts  abouu  caretrs  in  planning 
and  a  list  of  schools  offering  train* 
ing  are  available  from. 

American  Instituted  Planners,  1776  Mas* 
sachusctu  Ave.  NW..  Washington.  D.C. 
2002^. 

Amencan  S<^ty  of  Planing  OfTictals. 
13  r3  East  60ih  St..  Chicafo.  IIL  60657. 
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SERVrCE  OCCUPATIONS^ 


Workers  in  ^servict  occupations 
perform  a  wide  •variety  of  tasks 
ranging  from  policing  streets  and' 
fjgiKing  fires  to  serving  food  and 
cleaning  buildings  In  1974  nearly 
I'l  4  million  people  were  employed 
in  ^f«ice  jobs  The  major  groups  of 
scTVTO  otcupati9ns  are  discussed 
» 'below: 

Foo(User\'ice  occupations  The 
largest  grcfup  of  service  workers, 
njore  than  3^5  million  persons  in 
19*^4.  prepawl  and  served  food  in 
restaurants,  schools,  hospitals,  and 
factory  cafeterias.  Workers  in  this 
group  included  cooks  an^  chefs, 
waiters  and  waitresses,  bartenders, 
and  kitchen  workers. 

Cleaning  and  related  occupations. 
Workers  Jn  these  occupations  clean 
a^d  ipaintain  buildings  such  as 
apartment  h<?uscs,  schools^,  and  of- 
fices. Over-2.1  million  persons  were 
^  employed  in  xhefc  jobs  fn  1 974.  The 
group  included  jao1lors»  building 
cusiod^^ns»  and  pest  controllers.  ,  , 


Health  service  ocxupations.  More  ployees»  worked  chiefly  for  pnvatc 
than  1  6  million  persons  were  em-  companies  to  protect  their  property 
ployed  as  health  service  workers  in ^and  enforce  company  oiles  and 
jobs  such  as  practical  nurse         regulations.    Firefighters  worked 


hospital  attendant.  Most  of  these 
workers  were  employed  in 
hospitals,  but  some  worked  in  dpc- 
tors*  or  dentists*  offifes. 

Personal  servijce  occupations . 
Workers  in  tMs  group  range  from 
barbers  ^d  Cosmetologists  to  ski 
instructors  and  theater  ushers. 
About  1 .6'million  persons  were  ^^m- 
plo>ed  fn  personal  service  jobs. 

Protective  and  related  service  oc- 
cupations More  than  L2  million 
people*  or  about  one-tenth,  of  all 
service  workers,  were  employed  tso 
safeguard  lives  and  property,  in 
1974,  The  ^najority  were  police  of- 
ficers»  guards*  or  firefighters.  Most 
police  officers  and  detectives  were 
government  employees*  but  some 
worked  for  hotels,  stores,  and  other 
businesses.  Guards,  another  large 
group  of  protectjvip^  service  em- 


mAxnly  for  city  govertunents.  The 
remaining  protective  service  work- 
ers were  sheriffs  and^  bailiffs, 
crossing  guards  and  bndge  tenderv 
and  mkrshals  and  constables.    ,  ^ 

Private  household  service  occupa^ 
tions.  Most  of^  the  1.2  million 
private  household  workers  em- 
ployed in  1974  were  domestic 
workers  ""^o  cleaned  their  em- 
polyer's  home,  prepared  peals,  and 
cared  for  children.  Some  worked  as 

launderers,  .caretakers,  and  com- 
panions. ^ 

TraThing,  Oth«r  Qu«llficatlont, 
-and  Advancamant 
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Traintng  and  skill  ^requirements 
differ  greatly  among  the  various 
service  occupations,  FBI  specif 
agents,  for  exaimple,  must  haye  a 
college  degree  Barbers  and 
cosmetologists  need  specialized  vo^ 
cational  training*  Sull  other  occu- 
pations—household worker,  biTild- 
.  ing  custodian,  and  Hbtel  bellhop, 
for  example— have  no  specific  edu- 
cational requirements  for  entry, 
although  a  high  School  diploma  is 
always  an  advantage. 

For  many  service  occupations, 
personality  traits  and  special  abili- 
ties ma>  be  as  important  as  fomtal 
schooling  Thus,  physical  strer(gth 
and  Endurance  are  a  necessity  for 
work  35  a  porter,  lifeguard,  or  win- 
dow cleaner,  and  a  pleasing  manner 
and  appearance  are  especially  im- 
portant for  a  waiter  or  v^aitress. 
elevator  operator,  or  usher  Other 
service  workers,  5uc)i  as  store  and 
^  hotel  detectives  and  travel  guides. 


SERVICE  OCCUPATIONS 

oeed  good  judgment  and  should  be 
sl^illful  in  dealing  with  people. 

Some  service  workers  eventually 
go  into  business  fbr  thenrtselves  as 
caterers  or  restaurant  opicralors,  far 
example,  or  propnetors  of  barber 
or  beauty  shops.  Advanccn)ent 
from  service  occupations  IthaX 
Ttqijito  ItttJf:  itainmg  or  skill  may  be 
difficult  for  people  without  a  good* 
basic  •education':  and  some 
knowledge  uf  the  busmess  m  v^hich 
they  work. 

Employment  Outlook 

Employment  m  the  service  occu 
pations  IS  expected  to  grow  at  about 
the  same  rate  as  the  average  for^all 
occupations  through  the  rrud 
1980*s.  The  number  of  private 
household  workers,  hcj^vever,  \as 
declined  since  the  mid  I960 *s  and 


this  trend,  is  expected  to  uu^tmue 
despite  a  strong  derr^arnJ  for  these 
workers.  Ifpnvate  household  work 
ers  are  excluded  from  the.  total, 
'service  workers  show  a  Caster  than 
average  rate  of  growth. 

Most  of  the  future  employment 
increase  is  expected  to  be  among 
the  health  care  and  protective 
service  occdpaiions.  Population 
growth  and  the  relative  aging  of  the 
^population  will  cause  the  derpand 
for  all  health  care  occupations  to 
increase.  The  ntcd  fbr, police  of- 
ficers, firefighters,  and  guards  also 
will  mcreasc  as  popula^on  gnrws 
and  urbanization  continues. 

Other  occupations  expected  to 
grow  faster  than  the  average  are 
cosmetologists,  cooks '  and  chefs, 
and  waiters  and  waitresses^  Rising 
incomes,  increasing  leisure  time. 
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and  the  growing  number  of  women 
who  combine  family  responsibilities 
and  a  job  are  likely  to  cause  the  de- 
mand for  these  workers  to  rise 

The  following  sections  of  the 
Handbook  contain  detailed  informa- 
tion 6n  n^ost  of  Ihc  service  occupa- 
tions mentioned  here  Others  arc 
described  in  the  industry  st^tfements 
on  gov  emment;  transportation, 
com'munications,  and  public  utili- 
ties, wholesale  and  retail  trade,  ^d 
service  ^and  miscellaneous  indus- 
tries. The  health  service  occupa- 
tions are  mcluded  in  .the  section  on 
health  care  occu  pations,,  and  state 
ments  on  Meatcutters,  Pest  Con- 
trollers, and  Tuneral  IMrectors  can 
be  found  eUewhere  in  the  Hand 
book. 
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CLEANING  AND  RELATED  OCCUPATIONS 


Ever>  public  buUdmg  and  apart- 
ment bouse  needs  to  b^  kept  clean 
and  in  gocfd  condition  for  the  com- 
fort  gnd  safety  of  th^  people  who 
work  or  live  there.  Much  of  this 
work  is  done  by  persons  m  Cleaning 
and  related   occupations.  These 

♦  workers  may  clean  floors  and  win- 
dows in  hospitals,  change  linens  in 
hotels,  fepair  broken  faucets  in 
apartments,  or  exterminate  insects 
and  rodents  in  office  buildings 

Workers  in  these  occupations 
usually  learn  tiieir  skills  on  the  job. 
but  other  training  is, sometimes 
avaikcble  Building  custodians  may 

*  attend  traming  programs  ofifered  by 
unions  and  government  agencies; 
hotel  housekeepers  may  take  cour- 
ses in  housekeeping  procedures  and 
interior  design  offered  by  their  "em- 
ployer. > 

Besides  a  knowledge  of  their  job, 
.these  workers  must  be  courteous, 
tactful,  and  neat  if  their  job  require^ 
contict  witb  the  public.  Some  per- 
form monotonous  and  tiring  tasks.  * 

•V      such  as  scrubbing   and  waxing 
floors,  and  must  be  able  to  stand  ike 

^  boredom  of  the  job. 

This  section  describes  three 
cleaning  and  related  occupations: 
Building  Custodians.  Pest  Control- 
lers, and  Hotel  Housekeepers  and 
Assistant. 


BUILDING  CUSTQDIANd 

(DOT  187  168.  381  137  and 
887;  382.884.  89M38) 

Nature  of  tht  Work 

Building  custodians,  sometimes 
called  janitors  or  cleaners,  keep  of- 
fice buOdings.  hospitals,  stores,  and 
apartment  houses  clean  and  in-good 
condition.  They  see  that  he^tmg 
and  ventilating  equipment  work 
properly,  clean  floop  and  windows, 
and  do.  other  necessary  mam- 
tenance  tasks.  On  a  typical  day.  a 
custodian  may  wet-  or  dry-mop 
floors,  vacuum  carpets,  dust  furni- 
ture, make  minor  repairs,  and  ex- 
terminate insects  and  rodents.  (See 
the  statement  on  Pest  Controller 
elsewhere  m  the  Handbook  for  more 
information  on  this  occupation. ) 

Custodians  use  many  different 
tools  and  cleaning  materials.  For 
one  job  they  may  need  a  mop  and 
^  bucket;  for  another  an  electric 
polishing  machine  and  a  special 
cleaning  solution.  Chemical 
cleaners  and  power  equipment  have 
made  many  tasks  easier  and  less 
time-cpnsuming.  but  custodians 
must  know  how  1^  use  them 
properly  to  avoid  harmicu^  floors 
and  fixtures.  ^ 
Some  custodians*  supervise  a 
>  group  of  tustodial  workers  and  are 
responsible  for  maintaining  a  sec- 
tion of  a  buikiing  or  an  entire  build- 
ing.-They  assign  tasks  to  each 
worker,  give  instructions.  ;md  see 
that  jobs,  ^uch  as  floor  waxing  or 
window  washing,  are  done  well. 

-  Placet  of  EmptoyiMnt 

In  1974.  more  than  1.9  million 
people— 75  percent  of-4hcm  men— 


woficed  as  building  custodians. 
One-third  worked  part  time. 

Most  custodians  worked  in  office 
buildings  and  factories^  but  sAodU^ 
a|>artment  bousesy  and  bos{»tals 
^  also  employed  many.  Some  worked 
for  firms  supplying  building  main- 
tenance services  on  a  contrapt 
basis. 

Although  custodial  jobs  can  be 
found  in  all  cities  a^d  towiis.  most 
are  located  in  highly  populated 
arear  where  there  are  many  office 
tufldings,  stores,*  and  apartment 
hotises. 


Training,  Othtr  Quaimcattont, 
tnd  Advtnctm#nt 

J^o  special  education  is  rj^ql)ffed 
for  most  custodial  jobs. 'but  the 

^  beginner    should^know  simple 

^  arithmetic  fnd  be  aSl^tt  follow  in- 
striictions.  High  school  shop 
courses  are  helpful  because  minor 
plumbing  or  carpentry  work  may  be 
apartof  thcTjob. 

Most  building  custodians  learn 
their  skills  on  the  job.  Usually, 
beginners  do  routine  cleaning  and 
are  given  mbre  complicate  duties 
as  they  gain  experience. 

In  some  cities,  unions  and 
goveriRnent  -  agencies  have 
developed  progouns  tq  teach 
custodial  skills.  Studcntt  learn  how 
to  clean  buildings  thoroughly  and 
efficiently,  and  how  to  operate  and 
maintain  machines,  such  as  wet  and 
dry  vacuums,  buffers,  and  polishers 
that  they  will  use  on  the  job.  In- 
struction in  minor  electrical, 
piumbmg.  and  other  repairs  is  aiso 
given.  As  part  of  their  training,  stli-  * 

-dents  learn  to  plan  their  work,  to 
deal  with  people  who  live  or  work 
in  the  buildings  they  clean,  and  to 
work  without  supervision.  A  few 
training  programs  offer  remedial 
courses  in  reading,  writing,  and 
arithmetic^ 

Building  oistodians  usually  find 
work  by  answering  n^w^P^P^r  ad- , 
vertisements,  applying  dircctiy  to  a 
company  where  they  would  like  to 

work,  or  applying  to  a  Building 
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CLEANING  AND  RELATED  OCCUPATIONS 

:~  Z- y,^:^'  evening  work  can  expect  to  find 

many  opportunities. 

Earnings  and  Working 
Conditio  rtt 

Earnings  of  building  custodians 
vary  by  industry  and  area  of  die 
country,  workers  in  large  cities  of 
the*>?orth  Central  region  earn  the 
highest  wages.  According  to  a  Bu* 
reau  of  Labor  Statistics  survey  of 
urban  areas,  custodians  woiicing  in 
pnvate  industry  had  the  following 
average  hourly  earnings  in  1973-74. 


maintenance  service.  They  also  get 
jobs  through  State  employment  of- 
fices. Custodial  jobs  in  the  govern- 
ment are  obtained  by  applying  to 
the  civil  service  personnel 
headquarters. 

Advancement  opportunities  for 
custodial  workers  arc  usually 
limited  because  the  custodian  is  the 
only  maintenance  worker  in  many 
buildings.  Where  there  is  a  large  . 
maintenance  staff,  however, 
custodians  can  be  promoted  to  su- 
pervisory jobs.  Having  a  hi^  school 
diploma  improves  the  chances  for 
advancement  Some  custodians  go 
into  business  for  themselves,  main- 
taining buildings  for  clients  for  a 
fee. 

Employmtnt  Outiook 

Employment  opportunities  in  this 
occupation  are  expected  to  be  good 
through  the  mid.l980*s.  The  need 
to  replace  workers  who  die,  retire, 
or  leave  the  occupation  create 
tl^ousands  of  jobs  each  year.  Con- 
struction of  new  office  buildings, 
hospitals  and  apartment  houses  will 
increase  the  demand  for .  main-  ^ 
tenance  services  causing  employ  * 
ment  of  custodians  to  grow  about  as 
fast  as  the  average  for  all  occupa- 
tions. , 

Persons   seeking   part-bme  or 


A  V  eraae 

hourfy 

Industn 

eamtnys 

Manufactunn^: 

$3  74 

Public  •utihijcs 

4.02 

Wholesale  trade 

3  35 

Reiaii  trade. 

2  73 

Finance 

3.22 

Services 

2  57 
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Custodial  workers  generally  earn 
about  three-fourths  as  much  as  the 
average  earnings  for  all  nonsupcr- 
visory  woricers  in  private  industry, 
except  farming. 

Custodians  working  in  the 
Federal  Government  are  paid  at  the 
same  rates  offered  by  private  .indus- 
tries in  the  local  area. 

Most  building  service  woricers 
receive  paid  holidays  and  vacations, 
and  health  insurance. 

Because  most  offipe  buildings  are* 
'cleaned  during  the  evening  while 
they  are  empty,  custodians  often 
work  evening  hours.^  In  buildings 
requiring  24*hour  maintenance, 
custodians  may  work  a  night  shift. 

Althou^  custodians  usually 
work  inside  heated,  wclHightcd 
buildinzs.  thev  sometimes  work 
outdoors  sweeping  walkways,  mow- 
ing lawns,  or  slioveling  snow.  WoriC* 
ing  with  machine^  can  be  noisy  and 
some  tasks,  such  as  cleariing 
bathrooms  and  trash  rooms,  can  be 
dirty.  Custodial  workers  often 
suffer  minor  cuU,  bruises,  and- 
bums  caused  by  the  machines,  hand 
tools,  and  chemicals  they  use. 
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Building  custodians  spend  most 
of  their  time  on  their  feet,  some- 
times lifting  or  poshing  heavy  furni- 
ture or  equipment  Many  tasks, 
such  as  dusting  or  sweeping,  require 
coiistant  bending,  stooping,^  and 
stretching. 

SourcM  of  AddltiontI 
Information 

Information  about  custodial  jobs 
and  training  opportunities  may  be 
obtained 'from  the  local  t}ffice  *oF 
your  State  employment  service^ 

For  general  information  on  job 
opportunities  and  wage  rates  in 
local  areas,  contact: 

Service  Employees  Intem&uorul  Union.  900 
1 7ih  Sl  NW.,  WMhin|:ion.  OC.  2000^, 


HOTEL  HOUSEKEEPERS 
AND  ASSISTANTS 

(D,O.T.  321,138) 

Naturt  of  tht  Work 

A  hotel's  or  motel's*  reputation 
depends  on  how  "well  it  serves  its 
guests.  Although  some  offfp^ 
economical  accomntodations  and 
others  stress  luxurious  surroundings 
and  attentive  service,  all  are  con- 
e^emed  with  their  guests'  comfort 
Hotel  housekeepers  are  responsible 
for  keeping  hotels  and  motels'^Clean 
and  attractive  and'  providing  guests 
with  the  necessary  furnishings  and 
supplies.  It  is  their  job  to  hire,  train, 
schedule  aixi  supervise  cleaners, 
linen  and  laundry  workers,  and 
repairersv  They  also  keep  employee 
records  and  order  supplies  More 
than  18,000  persons,  most  of  them 
women,  woriced  aS  hot^l  house- 
keepers in  1974. 

Housekeepers  who  work  in  small 
or  middle-sized  establishments  may 
not  only  su^rvisc  ^e;^cjeaning 
staff,  but  perform  some  of  these  du- 
ties  themselves.  In  large  or  luxury 
hotels,  their  jobs  arc  primarily  a*, 
ministrative  and  the^r  are  firequentiy* 

?• 


called  cxccuL%c  or  head  -hoosc 
keepers 

Besides  supervising  a  staff  thai 
may  number  m  the  hundreds,  ex- 
-ACUlive  housekeepers  prepare  the 
budget  for  tljeir  flepariments.  sub- 
mit reporu  {o  the  general  manager 
on  the  condition  ^f  roonis,  needed 
repairs  and  suggested  improve- 
ments, and  purchase  suppli^  and 
furnishings  Executive  housekeep-' 
ers  are  assisted  by  floor  house- 
keepers, who  supervise  the  clean- 
ing and  maintenance  of  one  or 
several  floors  in  the  hotel,  and 
assistant  executive  housekeepers, 
who  Help  wriih  the  admlnlstra't^ve 
w<j^ 

Some  large  hotel  and  motel 
chains  assign  exeputive  house- 
keepers to  special  jobs,  such 
as  reorganizing  *  housekeeping 
procedures  in^an  established  hotel 
^  or  setting  up  the  housekeeping  de 
partmen^n  atiew  motel 
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Training,  Qthtr  Qualifications, 
and  Advanotmtnt 

Although  there  are  no  specific 
educauonal  ,  requirements  for 
housekeepers,  most  employers 
prefer  applicants  who  have  at  least 
a  bigh  schbol  dipjoma.  ^penence 
or  training  in  hotel  housekeeping 
also  IS  helpful  in-getting  a  job. 

Several  colleges  and  universities 
offer  insiructiDn  in  hotel  adminis- 
trai*on  that  includes  courses  in 
housekeeping,,  and  some  of  these 
courses  are  offered  in  summer  or 


preparation,    intenor  decorauon. 
and  the  purchase,  use,  and  care  of. 
different  types  of  equipment  and 
fabrics. 

Execuuve  housekeepers  should 
be  good  at  plannmg  and  organizmg 
work  and  must  be  able  to  get  along 
well  with  pepple,  especially  those, 
they  supervise.  Housekeepers  also 
should  like  to  work  independently 
and  be  able  to  keep  rcjcords  and 
analyze  numbers. 

Although  assistant  housekeepers 
may  be  promoted  to  executive 
housekeepers  after  several  years  of 


e\M^ing  classes.  Many  schools  have    expcnence,  opportumwes 


developed  programs  under  the 
guidance  and  approval  of  the  Na- 
tional Executive  Housekeepers  As- 
sociation In^ddition,  the  Amer- 
ican Hotel  and  Motel  Association 
offers  courses  for  either  classroom 
or  individual  hSme  study.  Most 
helpful  are  courses  on  housekeep- 
ing, personnel  management;  budget 


ExtcuUvt  houttkttp#ft  usu«lly^utt  tht  ttltphont  to  plact  ordtrt  vrith  tuppHtrt 
or  to  Inform  tht  gtntral  managtr  of  nttdtd  rtpalrt  or  Improvtm^nta  m  hotti 

guttt  foomt. 


are 

limited  because  only  one  executive 
housekeeper  job  is  available  in  any 
hotel  or  motel. 

Eniploymtnt  Ootfaok* 

Employhiem  of  hotel  house- 
keepers is  expected  to  grow  about  . 
as  .fast  as  the  average  for  all 
occupations  through  the  mid- 
I980's  "as  additional  hotels  and 
motels  are  built.  Most  openings, 
however,  will  result  from  the  need 
to  replace  workers  who  die,  retire, 
or  leave  the  occupation. 

Because  established ,  hotels  ' 
usually  fill  vacancies  by  promoting 
assistant  housekeepers  to  executive 
housekeepers,  beginners  will  find 
their  best  job  opportunities  in  newly 
built  motels  or  hotels  Competition 
is  likely  to  be  keen. 

See  the  statement  on  the  Hotel 
'Industry  elsewhere  in  the  Handbook 
for  information  on  earnings  and 
working  conditions,  sources  of  ad- 
ditional information,  and  more  in- 
formation on  the  employment  out- 
look. 


PESnr  CONTROLLERS 

(D.O.T. ^389.7^  and  389.&84) 

Naturt  of  tha  Work 

Rats,  mice,  and  common 
hou^hold  insects,  such  as  flies  and 
roaches,  contaminate  food  and 
spread  sickness;  termites  can  eat 


CLEANING  AND  RELATED  OCCUPATIONS 

awa>  houses.  Protection  of  our 
^^j^th  and  propcrt)  from  these 
^ts  &s  the  job  of  professional  pest 
vontruUers  «^ho  are  w!assi5ed  either 
as  pest  control  route  workers  or 
termite  ^specialists.  Although  these 
fields  o^  ^Q.tk  axe  separate,  man> 
controllers  do  both 

Pesi  contro!  route  workers  >erv 
icc  restaurants,  hotels*  food  stores, 
homes  and  uther  vustvm^rs  who 
have  problems  with  rats,  mice,  and 
common  household  insects.  Smce 
these  pests  van  t>c  difftcuh  iv  sump 
ian>  customers  have  contracts 
for  r^ular  service.  Route  workers 
serving  such  commercial  accounts 
ma>  visii  a  dozen  or  more  locations 
in  1  day .  and  return  to  must  of  them 
I  week  to  a  month  later.  Service  to 
homes  may  require  only  one  to  four 
visits  a  year  Route  workers  usually 
work  alone. 
Termite  specialists,  on  the  other 
•  hand,  ma>  spend  I  da>  or  more 
servicing  a  single  building.  Addi 
.  tional  visits  are  seldom  necessary, 
\  because  a  treatment  usually  keeps 
j  termites  away  for  many  years.  Ter- 
/  mite  spfecialists  frequentIV  work  in 
pans  or  are  assisted  b>  helpers 

Pest  controllers  load  their  trucks 
or  cars  ^ith  chemical.pesticides  and 
other  supplies  and  receive  written 
instructions  of  services  to  be  per- 
formed Most  customers  are  billed, 
but  sometimes  they  pay  the  pest 
controller  who  keeps  work  records, 
including  pesticides  used  and 
ampunt  of  \ivQ^..sp^m  at  each  loca- 
xicSn. 

To  choose  the  safest^^i^d  most  ef- 
fective pesticide  for  each  )^b,  route 
workers  must  know  the  haoits  and 
hiding  places  of  different  insects 
and  rodents,  what  attract^ them, 
and  how  they  get  intc^^uildings. 
Route  workecs-^^^ay  liquid— - 
usually  pre  mixed— pesticides  be- 
hind cabinets,  under  sinks,  and  in 
cracks  and  crevices.  Dusting  bulbs 
are  used  in  some  areas. 

Traps  or  poisonous  baits  are 
placed  near  areas  where  rats  or 
mice  nest.  Route  workers  must  be 
careful  not  to  apply  poisons  around 


areas  whe^e  food  ts  exposed  or 
where  there  would  be  a  danger  to 
children  or  pets.  Most  of  their  work 
ts  fairl>  rouune,  but  occasionall> 
the>  handle  an  unusual  job,  such  as 
removing  bird  nests  from  an  attic. 

Route  workers  tell  customers 
how  to  correct  conditions  that  at- 
tract pests.  For  example,  they  md> 
recommend  replacing  damaged 
garbage  containers,  sealing  open 
food  containers,  and  repairing 
cracks  in  walls. 

Subterranean  termites,  the  most 
common  wood  attacking  insects, 
live  in  underground  colonies  and 
build  mud  commuter  tubes'*  to 
reach  the  house  above  Todestro)  a 
colon>,  termite  specialists  put  a 
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poisonous  chemical  barrier 
between  the  colon>  and  the  wooden 
parts  of  the  house.  One  way  is  to 
treat  the  soil  around  the  foundation 
of  the  house  using  special  tools  at- 
tached to  a  pressure  pump.  To 
block  all  aveQues  of  entry,  however, 
it  is  sometimes  neccssar>  to  get  at 
the  soil  underneath  masonry  sur- 
faces, such  as  basement  floors  and 
brick  steps.  Termite  specialists  drill, 
holes  through  these  surfaces,  and 
pour  or  pump  the  chemical  into  the 
holes.  They  seal  these  holes  with  a* 
cement  like  putty  and  replace  any 
floor  covenngs,  such  as  tiles,  which 
had  to  be  removed.  Because 
termites  will  not  cross  treated  areas, 
those  in  the  ground  must  find  food 


Controllers  know  tho  iMblU  and  hMIng  placet  of  ditferent  Inttcts. 
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or  starve  and  those  trapped  in  the 
house  die  for  lack  of  moistucc 

Termite  specialists  sometimes 
have  to  alter  buildings  tp  prevent 
pests  from  returning  For  example, 
they  may  raise  foundauons,  install 
concrete  flash  walls,  or  insulate 
wood-to^arth  contacts  with 
concrete. 

Helpers  assist  termite  specialists 
by  digging  around  and  underneath 
houses,  helping  set  up  and  operate 
equipment,  and  mixing  cement,  and 
doing  genera]  cleanup  work 

Some  highly  experienced  spc- 
'  cialists  inspect  houses  for  termites, 
estimate  costs,  and  explain  the 
proposed  work  to  customers  In 
most  exterminating  firms',  however.- 
the  manager,  supervisor,  or  pest 
control  salesworkers  do-these  jobs 

Placet  of  Employmant 

More  than  half  of  the  estimated 
^,000  pest  controllers  employed  in 
1974  were  route  workers;  the  rest 
were  termite  specialists  and  com- 
bination route  Workers-termite  spe- 
cialists. 

Most  pest  controllers  work  for  or 
own  firms  that  specialize  in  this 
service.  A  small  number  work  Tor 
Federal,  State,  and  local  govern- 
ments. 

Jobs  in  this  field  can  be  found 
throughout  the  country  Employ- 
ment, however,  is  concentrated  in 
major  metropolitan  areas  and  large 
tavyns. 

Training,  Othar  Quafiflcatfons, 
and  Advancamant 

Beginning  pest  controllers  are 
trained  by  supervisors  and  ex- 
perienced workers  Many  large 
ilrms  also  provide  several  weeks  of 
training,  which  includes  classes  on 
the  characteristics  of  termites  or 
other  pests,  the  safe  and  effective 
use  of  pesticides,-  customer  rela- 
tiorjs,  and  the  preparation  of  work 
fecords  Tp  aid  beginners,  many 
employers  provide  '  trahriirj 
manuals  Beginners  gain  practical 
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experience  by  helping  pest  control 
route  workers  or  termite  specialists 
on  the  job.  Most  can  complete 
training  for  routine  work  in  one  of 
these  occupations  after.  2  to  3 
months. 

About  30  States  currently  require 
pest  controllers  to  be  licensed.  In 
most  Sutes,  the  Hcense  is  only  for 
registration,  but  a  few  require  appli- 
cants to  pass  a  written  exaniination. 
Beginning  in  Ckrtober  1976,  the  En- 
vironmental Protection  Agency  will 
require  that  pest  controllers  be  cer- 
tified All  Sutes  will  be  required  by 
law  to  give  wnuen  or  other  tests  to 
c^etermine  that  pest  controllers  are 
able  to  use  pesticides  competently 
and  safely. 

Employers  prefer  trainees  who 
are  high  school  graduates,  have  safe 
driving  records,  and  are  in  good 
health  Many  firms  require  their 
employees  to  be  bonded;  applicants 
for  these  jobs  must  have  a  record  of 
honesty  and  respect  for  the  law. 
Because  route  workers  frequently 
deal  with  customers,  employers 
look  for  applicants  who  are  cour- 
teous, tactful,  and  well-groomed. 
Termite  specialists  need  manual 
dexterity  and  mechanical  ability. 
Some  firms  give  aptitude  tests  to 
determine  an  applicant*s  suitability 
for  the  work. 

High  school  courses  in  chemistry 
and  business  arithmetic  provide  a 
helpful  background  for  pest  con- 
trollers. Students  interested  in 
becoming  route  workers  also  may 
benefit  fromxourses  in  sales.  Those 
interested  in  becoming  termite  spe- 
cialists can  gain  valuable  ex- 
^rience  by  taking  course3  related 
to  building  construction  such  as 
carpentry. 

Experienced  workers  with  ability 
can  advance  to  higher  paying  posi- 
tions, such  as  service,  manager  or 
pest-control  salesworkers. 

Employmant  Outlook 

Employment  of  pest  controllefs  js 
expected  to  grow  faster  than  the 
average  for  all  occupations  through 
the  mid-l980's.  In  addition  to  the 


>obs  resulung  from  employment 
growth,  the  need  to  replace  ex- 
penenccd  workers  who  retire  or  die 
or  transfer  to  other  occupations 
also  vdll  create  many  job  openings. 

Because  pesfs  reproduce  rapidly 
and  tend  to  develop  resistance  to 
pesticides,  their  control  is  a  never 
ending  problem.  Population  growth 
and  further  congestion  of 
metropolitan  areas  will  add  to  the 
need  for  more  pest  controllers.  The 
detenorauon  of  older  buildings  also 
IS  increasing  the  need  for  these 
workers,  since  buildings  become 
more  prone  to  infestation  as  they 
age. 

Earnings  and  Working 
CondHlont 

The  starting  pay  for  hiex- 
perienced  trainees  ranged  from 
$2.50  to  $3  an  hour  in  1974,  based 
on  the  limited  information  availa- 
ble. Earnings  of  experienced  pest 
controllers  ranged  from  $3\o  $.4.50 
an  hour. 

Some  route ^j^kers  are  paid  an 
hourly  rate  or  wccirty  salary.  Others 
receive  a  commission  based  upon 
charges  to  customers.  Nearly  all 
termite  specialists  are  paid  an 
hourly  rate  or  weekly  salary.  ^ 

On  th^average,  pest  controllers  ' 
work-TO  to  44  hours  a  week.  During 
spring  and  summer,  however,  hours 
may  be  longer  because  pests  are 
more  prevalent.  Most  work  is  done 
during  the  day.  Route  workers, 
however,  occasionally  work  nights 
because  many  ,  restaurants  and 
stores  do  not  want  them  to  work 
while  customers  are  present. 

Pest  controllers  work-  both  in- 
doors and  outdoors  in  all  kinds  pf 
weather.  They  frequently  lift  and 
carry  iqpipment  and  matenals,  but 
most  items  weigh  less  than  50 
pounds.  Route  workers  also  do  a 
great  deal  of  walking.  Termite  spe- 
cialists occasionally  must  cra.wl 
under  buildmgs  and  work  in  dirty, 
cramped  spaces.  Workers  in  these 
occupations  are  subject  to  some 
hazards.  Although  most  pesticides 
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are  not  harmfu}  to  humans,  some 
can  cause  injur>  if  the>  are  inhaled 
or  left  on  the  skin  Such  injuries, 
however,  are  avoided  if  safety 
precautions  are  followed.  Because 
they  spend  a  lot  of  time  driving, 
route  workers  have  a  relatively  high 
exposure  to  traffic  hazards.  Termite 
specialists  rkk  injury  from  pow^r 
tools  and  sharp  or  rough  materials 
in  buildings. 


Pest  controllers  are  on  their  owfi 
to  £  great  extent.  Tlie>  dp  not  work' 
under  strict  supervisiqn  and,  within 
limits,  ma>  decide  how  the>  will 
handle  a  job. 


Sourest  ot  Additionai 
Information 


portunities  m  this  field  Is  available 
from  local  exlermmating  compa- 
nies and  the  local  office  of  the  State 
employment  service.  General  infor- 
mation about  the  work  can  ob* 
tained  from: 

National  Pest  Control  Association,  jnc. 
8150^  Ucsburg  Pikc.  Vicmu,  Va. 
22180 


Further  information  about  op- 
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FOOD  SERVICE 


Food  service  workers  make  up 
one  of  the  largest  and  fastest  grow 
ing  occupational  groups  in  the  Na 
tion's  labor  force  There  are  more 
than  three  times  as  many  persons 
employed  m  food  service  as  there 
are  in  the  production  and  refmmg 
of  oil,  automobile  manufacturing, 
and.stecrmanufactunng  combined. 
In  1974  more  than  3  1/2  million 
persons  were  employed  in  food 
scrvico,  mostly  in  restaurants, 
hotels,  factory  and  school  cafe- 
terias, and  catering  firms.  Job 
opportunities  can  be  found  almost 
everywhere,  because  even  very 
small  communities  have  roadside 
diners  and  school  cafeterias. 

There  are  no  specific  educational 
requiremenU  for  mo3t  food  service 
work  and  skills  usually  can  be 
learned  on  the  job.  Many  restau- 
rants hire  inexperienced  persons  for 
jobs  as  dining  room  attendants, 
dishwashers,  food  counter  workers, 
waiters  and  waitresses,  and  bar- 
tenders. Experience  is  sometimes 
needed,  however,  to  get  one^  of 
these  jobs  tn  a  large  restaurant  or 
catering  firm.  Persons  who  want  to 
become  cooks  usually  must  have 
some  prior  experience  in  a  food 
sen^ice  occupation,  such  as  kitchen 
helper  or  assistant  cook*.  Ex- 
perienced workers  may  advance  to 
food  service  .manager,  maitre 
dliotel,  head  cook,  or  chef. 

Vocational  schools,  both  public 
and  private,  offer  courses  in  cook- 
ing, catering,  and  bartending.  Em- 
ployment of  food  service  workers  is 
expected  to  increase  faster  than  the 
average  for  all  occupations  through 
the  mid-1980's.  The  demand  for 
these  workers  will  increase  as  new 
restaurants,  cafeterias,  and  bars 
open  in  response   to  population 
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growth  and  increased  spending  for 
food  and  beverages  outside  the 
home  Higher  average  incomes  and 
more^  leisure  time  will  dllow  people 
to  eat  out  more  pften.  Also,  as  an 
increasing  number  of  wives  work, 
families  are  finding  dining  out  a 
welcome  convenience.  Detailed 
discussions  oi_the  work,  training, 
outlook,  and  earnings  of  dining 
room  attendants  and  dishwashers, 
^food  counter  workers,  waiters  and 
waitresses;  cooks  and  chefs,  and 
bartenders  are  presented  in  the 
statements  that  follow. 


BARTENDERS 

(D.O.T.  312.878)' 

Nature  of  tht  Work 

Cocktails  range  from  the  ordina- 
ry to  the  exotic  and  bartenders 
make  these  concoctions  by  combin- 
ing different  kinds  of  liquor  with  - 
other  ingredients  such  as  soft 
drinks,  soda  water,  bitters,  fruit  ju- 
ices, and  cream.  There  are  dozens 
of  combinations,  and  each  one  can 
be  made  in  several  ways.  Because 
some  people  have  preferences  for 
certain  cocktail  recipes,  bartenders 
are  often  asked  tolnix  drinks  to  suit 
a  customer*s  taste.  Besides 
cocktails,  bartenders  also  serve 
wine,  draft  or  bottled  beer,  and  a 
wide  variety  of^  nonalcoholic  * 
beverages. 

Most  bartenders  take  o^ers, 
serve  drinks,  and  collect  payment 
from  CTstomers.  Others  pimply 
m^ke  drinks  for  waiters  and 
waitresses  to  serve. 

Bartenders  usually  are  responsi- 
ble for  ordering  and  maintaining  an/  - 


inventory  of  liquor,  mixes,  and 
other  bar  supplies.  They  also  ar- 
range bottles  and  glasses  to  foR^a 
display,  wash  glassware,  and  clean 
the  bar. 

Bartenders  in  large  restaurants  or 
hotels  usually  have  barunder  hel- 
pers (D.O.T.  312.887)  to  assist 
them  with  their  duties.  Helpers 
keep  the  bar  supplied  with«liquor^ 
mixes,  and  ice,  stock  refrigerators 
with  wine  and  beer;  and  replace 
empty  beer  kegs  with  fuH  ones. 
They  also  keep  the  bar  area  clean 
and  remove  empty  bottles,  and 
trash. 

Places  of  Employment 

Most  of  the  233,000  bartenders 
employed  in  1974  worked  in  restau- 
rants and  bars,  but  many  also  had 
jobs  in  -hotels  and  private  clubs. 
Roughly  one-fifth  were  self-em- 
ployed. 

Several  thousf^gd  people  tend  bar 
part  time,  many  or whom  have  full- 
time  jobs  in  other  occi^ations  6r 
attend  college.  Part-timfe  workers 
often  serve  at  banquets  and  private 
parties;  usually  they  jet  these  jobs 
through  union  clearinghouses. 

A  growing  proportion  of  bartend- 
ers arc  women.  About  one-third 
were  women  in  1974,  compared  to 
only  one-tenth  in  1960. 

Most  bartenders  w5rk  in  the 
urljan  population  centers  of  New 
Yorkr  California,  j^nd  other  large 
States,  b'ut  many  are  employed  in 
small  communities  also.  Vacation 
resorts  offer  seasonal  employment, 
and  some  bartenders  alternate 
between  summer  and  winter  resorts 
rather  than  remain  in  one  area  the 
entire  year. 

Training,  Oth«r  Qualifications, 
and  Advancamant 

Most  bartenders  learn  their  trade 
on  the  job.  Although  preparing 
drinks  at  home  can  be  good  prac- 
tice. It  does  not  qualify  a  person  to 
be  a  bartender.  Besides  knowing  a 
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Employmtnf  Outlook 


Most  bartenders  learn  t^ieir'trade  oo  the  job. 


vanety  of  cocktail  recipes,  bartend- 
ers must  know  how  to  stock  a  bar 
properly,  and  be  familiar  with  State 
andJocal  laws  concernmg  the  sale 
of  alcohojic  beverages 

Young  persons  v»ho  wish  to 
become  baxtenders  can  get  good 
experience  b)  xvirkingas  bartender 
helpers,  dining  room  attendants, 
Nvaiters.  or  waitresses  By  watching 
the  bartender  at  work,  they  can 
learri  how  to  mix  drinks  ancl  do 
other  bartending  tasks 

Some  private  schools  offer  short 
ctjurses  in  bartending  that  include 
intruction  on  State  and  local  laws 
and  regulations,  cocktail  recipes, 
attire  and  conduct,  and  stocking  a 
bar  Some  of  these  schools  help 
their  graduates  fmd  jobs 

Bartender^  should  have  pleasant 
personalities  hewau.se  they  deal  with 
the  public    They   need  physical 

V. 


stamina,  since  they  stand  while  they 
work  and'  also  ma^  have  to  lift 
heavy  kegs  an^l  cases 

Generally,  bartenders  must  be  at 
least  21  years  of  age,  ^Uhough  some 
employers  prefer  those  who  are  25 
or  older.  Some  States^eqiiire  bar- 
tenders to  have  health  certificates 
assuming  that  they  are  free  from 
contagious  <lise^es.  In  some  in- 
stances, the^  must  ^e  bonded. 

Small  restaurants,  neighborhood 
bars,  and  resorts  usually  offer  a 
beginner  the  best*  entry  Opportuni- 
ties. After  gaining  experience,  a 
bartender  may  w-ish  to  work  in  a 
lar^  restaurant  or  cocktail  lounge 
where  pay  is  higher  and  promotion^ 
opportunities  are  greater.  Promo- 
tion may  be  to  head  bartender,  wine 
s^ewardt  or  beverage  manager. 
Some  bartenders  open  their  ow« 
business. 


Employment  of  bartenders  is  ex- 
pected to  increase  faster  than  the 
average  for  alf  occupations  through 
the  mid-1980s  In  addition  to  the 
job  openings  cai^d  by  employ- 
ment growth,  several  thousand  will 
'  arise  annually  from  the  need  to 
replace  expenenccd  bartenders 
who  retire,  die,  or  jransfer  to  olhti 
occupations. 

The  demand  for  bartenders  will 
increase  as  new  restaurants,  hotels, 
and  bars  open  in  response  to  popu- 
lation growth  and  as  iHc  amount 
spent  for  food  and  beverages  out- 
side the  home  increases  Higher 
average  incomes  and  more  leisure 
time  will  alIo\^  people  to  go  out  fpr 
dinner  or  cocktails  more  often,  and 
to  take  more  vacations  Also,  as 
more  wives  work,  families  are  find- 
ing dining  out  a  welcome  con- 
Senience. 

Job  opportunities  for  bartenders 
should  be  especially  favorable  in 
States  that  have  recently  liberalized 
Vieir  drinking  laws.  In  the  early^ 
1970's  25  States  either  lowered  the 
drinking  age  or  legalized  the  sale  of 
liquor  by  the  drink,  or  both,  and 
some  other  States  may  follow.suit. 

Earnings  and  Working  . 
Conditions 

Hourly  earnings  of  bartenders 
ranged  from  $2,90  to  $5>*0  in 
1974,  according  to  limited  data 
from  union  contracts  in  the  restau- 
rant industry  Besides  wages,  bar- 
tenders often  receive  tips  that  in- 
crease their  earnings. 

Bartenders  usually  receive  free 
meals  at  work  and  may  be  furnished 
bar  jackets  or  complete  uniforms 

Many  bartenders  work  more  than 
40  hours  a  vC'eek,  and  night  and 
weekend  work  and  split  shifts  are 
common  For  many  bartenders, 
h'bwever,  the  opportunity  to  social- 
ize with  customers  and  the  possibili- 
ty of  someday  managing  or  owmng 
a  bar  or  restaurant  more  than  offset 
these  disadvantages.  For  others,  the 
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opportunity  to  get  part-time  work  is 
important. 

SourcM  of  Additional 
Information 

Information  about  job  opportuni- 
ties may  be  ebtaincd  from  the  Hotel 
and  Restaurant  Employees  and  Bar- 
tenders International  Union*  ^vhfch 
is  the  principal  union  orgzmizing 
bartenders*  and  from  the  State  em- 
ployment service. 

For  general  information  on  job 
opportunities  ih  bartending,  write 
to: 


NationaJ  IntUtote  for  ihc  Food  Service  In 
dusir>  1 20  S  RivrrxKle  Pla2a  Chicago 
Ul  60606 


COOKS  AND  C^PS 

(D.OTt  313.131  though  .887; 
314.381  through  .878;  and 
315.13!  through  .38!) 


cooks,  and  many  kitchen  helpers. 
Each  cook,  usually  has  a  special  as- 
signment^ind  often  a  special,  job 
title— pastry,  fry.  or  sauce  cook,  for 
example.  Head  cooks  or  ^bcfe^ipor- 
,dinate  the  work,  of  the  kitchen  staff, 
and  often  direct  certain  kinds  of/ 
food  prepa'rauon.  They  decide  the 
size,  of  servings,  sometimes  plan* 
menus,  zmd  buy  food  supplies. 


Placas  of  Employmant 

About  955,000  cooks  and  chefs  . 
were  employed  in  1 974.  Most 
worked  m  restaurants,  but  many 
worked  in  schools,  colleges,  and 
hospitals..  Government^  agencies, 
factories,  private  cluds,  and  many 
other  kinds  of  organizations  also 
employed  cooks  and  chefs. 


Training^  Othtr  Quattfteatlontt 
^  and  Advanctmant 

'  Most  cooks  acquire  their  skills  on 
the  job VHile^ employed  as  kitchen 
helpers  although  it  *  is  becoming 
commoh  for  cooks  to  have  high 
school  or  post  high  school  training 
in  food  preparation.  l^ess 
^  frequently,  Ihey  are  traihed  as  ap- 
prentices under  trade  union  cd'nr 
tracts,  or  in  the  training  programs^ 
some  large  hotels  and  restaurants 
have  for  new  employees.  Inejf- 
perier^ced  workers  usually  can 
qualify  as  asslsta?»t  or  fry  cooks 
after  several  months  of  on-the-job 
training,  but  acquiring  all-round 
skiUs  as  head  cook  or  chef  in  a  fine 
restaurant  oftqn  takes  several,years. 
High  school  or  vocational  school 
courses,  in  business  arithmetic  and 


Natura  of  tha  Work 

A  reputation  for  serving  fine  food 
is  an  asset  to  any  restaurant, 
hether  it  prides  itself  on  ••home 
cooking**  or  exotic  foreign  cuisine. 
Cooks  and  chefs  are  largely  respon- 
sible for  the  reputation  a  restaurant 
acquires  Many  chefs  have  earned 
fame  for  both  themselves  and  the 
restaurants  and  hotels  where  they 
work  because  of  theif  skill  in  creat- 
ing new  dishes,  and  improving 
familiar  ones. 

A  cook*s  work  depends  partly  on 
the  size  of  the  restaurant.  Many 
siffall  restaurants  offer  a  limited 
number  of  short  order  dishes  that 
are  relatively  simple  to  prepare, 
plus  pies  and  other  baked  goods 
bought  from  bakeries  One  cook 
usually  prepares  all  of  the  food  with 
the  aid  of  a  shoj^  order  cook  and 
one  or  two  kitchen  helpers. 

Large  eating  places  usually  have 
moreSj^aried.  menus  and  prepare 
more   of  the   fbod   they  serve 
Kitchen  staffs  often  include  several 
cooks,  sometimes  called  assistant 


A  rtttaurant's  rtputation  d«p«nds  largtly  on  tha  skills  of  Hs  cooks. 
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business  administration  are  helpful 
in  bccojTung  a  cook  or  chef 

Persons  ^ho  have  had  courses  m 
restaurant  cooking  ^\\\  have  an  ad 
vantage  when  lookmg  for  jobs  in 
large  restaurants  and  hotels  v^here 
hiring  standards  are  often  high. 
Many  vocational  programs  in  both 
public  and  private  high  schools 
dffer  this  kind  of  training  to  .stu- 
dents. Other  courses,  ranging  from 
a  few  months  to  2  years  or  more, 
and  open  in  some  cases  only  to  high 
school  graduates,  are  given  under 
the  guidance  of  restaurant  associa- 
tions, hotel  management  groups, 
trade  unions,  and  technical  schools 
and  colleges.  The  Armed  Forces 
are  also  a  good  source  of  training 
and  experience*  in  food  service 
work.  " 

Although  curricula  may  vary,  stu- 
dents usually  spend  most  of  their 
time  learning  to  prepare  food 
through  actual  practice  in  well* 
equipped  kitchens.  Students^fsarn 
to  bake,  broil,  and  otherwise 
prepare  foody  and  to  use  and  care 
for  kjtchen  equipment.  They  also 
may  be  taught  to  select  and  store 
food,  use  leftovers,  determine  the 
size  of  portions,  plan  menus,  and 
buy  food  supplies  in  quantity.  Stu- 
dents also  learn  hotel  and  restau- 
rant sanitation  and  public  health 
rules  for  handling  food. 

Many  school  districts  provide  on- 
the-job  training  and  sometimes 
summer  workshops  for  cafeteria 
workers  who  wish  to  become  cooks. 
School  cooks  are  selected  from  em- 
ployees who  have  participated. 

F^ersons  who  want  to  become 
cooks  or  chefs  should  like  to  work 
with  people  in  a  team  relationship 
.  and  be  able  to  work  under  pressure 
during  busy  periods  Cleanliness 
and  a  ke.en  sense  of  taste  aild  smell 
also  are  important  qualifications. 
Most  States  require  health  cer- 
tificates indicating  that  cooks  and 
chefs  are  free  from  contagious  dis 
eases. 

Man)f  cooks  acquire  higher  pay- 
.  ing  positions  and  new  cooking  skills, 
by   moving  from   restaurant  to 
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restaurant.  Others  advance  to  su- 
pervisory jobs.  Sorftc  eventually  go 
into  business  as  caterers  or  restau- 
rant  owners,  others  nki>  become  in- 
structors in  vocational  programs  in 
high  schools,  junior  and  community 
colleges,  and  other  institutions. 

Employment  Outfook 

Employment  of  cooks  and  chefs 
is  expected  to  increase  faster  t^an 
the  average  for  all  occupations 
through  the  mid- 1980's  In  addition 
to  employment  gtt)wth,  thousands 
of  job  openings  will  arise  annually 
from  the  need  to  replace  ex- 
perienced workers  who  retire,  die, 
or  transfer  to  other  occupations. 

The  demand  for  cooks  and  chefs 
will  increase  as  population  grows 
and  people  spend  more  money  on 
eating  out  Higher  personal  in- 
comes and  more  leisure  time  will 
allow  people  to  go  out  folr  dinner 
more  often  and  to  take  more  vaca- 
tions. Also,  as  an  increasing  number 
of  wives  work,  more  families  are 
finding  dining  out  a  welcome  con- 
venience. 

Small  restaurants  and  other  eat- 
ing places  having  simple  food 
preparation  will  provide  the 
greatest  number  of  starting  jobs  for 
cooks  However,  beginners  who 
have  had  *^  training  in  restaurant 
cooking  may  find  jobs  available  in- 
hotels  and  restaurants  wher^  foods 
are  prepared  more  elaborately. 

Earnings'  and  Working 
Conditions 

In  1974,  hourly  pay  rates  ranged 
from  $3  to  $5.90  for  chefs^  from^ 
$2.60  to  $4.90  for  cooks  of  various 
types,  and  from  $2.30  to  $2.90  for 
assistant  cooks,  according  to 
limited  data  frorp  union  contracts  in 
several  large  metropolitan  areas.  ^ 

Wages  of  cooks  and  chefs  vary 
depending  on  the  part  of  Hie 
country  and  the  type  of  establish- 
m^t  in  which  they  work.  Wages 
generally  are  higher  in  the  West  and 
in  large,  well-known  restaurants 
and  hotels.  Cooks  and  chefs  in 
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famous  restaurants  earn  much  more 
than  the  mmunum  rates  and  several 
chefs  with  national  reputations  earn 
more  thaa  $40,000  a  year.  Hours  in 
restaurants  may  incfirde  late  even- 
ing, holiday,  and  weekend  work, 
and  range  from  40  to  48  hours  a 
week.  Cooks  employed  in  public 
and  private  schools  work  regular 
school  hours  during  the  school  year 
only,  usually  for  9  months. 

Many  kitchens  are  air-condi- 
tioned and  have  convenient  work 
areas  ^  and  modem  equipment 
Others,  particularly  in  older  oY 
smaller  eating  places,  are  often  not 
as  well  equipped  and  working  con- 
ditions may  be  less  desirable.  In  all 
kitchens,  however,  cooks  must 
jta'nd  most  of  the  time,  lift  heavy 
pots  and  l^etlles,  and  work  near  hot 
oven^  and  ranges.  ^  .  ^ 

The  pnncipal  union  organizing 
cooks  and  chefs  is  the  Hotel  and 
Restaurant  Employees  and  Bar- 
tenders International  Union* 
Sburcts  of  Additional 
Information 

Information  about  jab  opportuni- 
ties may  be  obtained  from  local  em- 
ployers, locals  of  the  Hotel  and 
Restaurant*  Employees  and  Bar- 
tenders International. Union,  and 
local  offices  of  the  State  employ- 
ment service. 

General  information  abput 
restaurant  cooks  and  chefs  is  availa- 
ble from: 

Amcncan  Culinary  Federation,  P.O.  Box  53,- 
Hyde  Park,  N.Y.  12538.  f 

Educational  Director,  National  Institute  for 
the  Foodservice  Industry,  120  South 
Riverside  Plaza,  Chicago,  111  60606 

The  Educational  Institute,  Amencan  Hotel 
and  Motel  Association.  1407  S  Har- 
rison Rd,  Michigan  Sute  University, 
Stephen  S.  Nisbet  BIdg.,  East  Lansing, 
Mich.  48823. 

The  Council  on  Hotd,  Restaurant  and  In- 
stitutional Education.  1522  K  St.  NW., 
Washington,  D.C.  20005 

Amencan  Culinary  Federation,  1407  S.  Har- 
.rison  Rd.,  Room  310,  Michigan  Sute 
University,  Stephen  S   Nisbet  Bld^, 
East  Lansing.  Mich  48823 
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FINING  ROOM 
ATTENDANTS  AND 
DISHWASHERS 

(D.O.T.  311.878  and  318.887) 

Nature  of  th«  Work 

Clean  and  attractive  table 
settings  ar^  as  important  to  a 
restaurant'V^ reputation  as  the  quali- 
ty of  fo6d  it  serves  An  egg-stained 
"  fork,  soiled  tablecloth,  or  empty 
salt  shaker  ^can  make  a  customer 
unhappy  Dining  room  attendants 
and  dishwashers  provide  the  quick 
hands  and  sharp  eyes  needed  to 
prevent  such  problems 

Attendants  do  many  jobs  that 
otherwise  wmt^rs  would  hl(ve  to  do 
They  clear  ^d  rescj  tabje^.  tarry 
dirt>  dishes  from  the  dining  area  to 

"\he  kitchen  and  return*  with  tra;,  

,  food,  and  clean  up  spilled  food  and 
brokejj  dishes  By  taking  care  of 
these  details,  attendants  give 
waiters  more  time  to  serve 
customers. 

In  some  restaurants,  attendants 
also  help  by  serving  water  and 
bread  and  butter  to  customers. 
When  business  is  light,  they  do  odd 
jpbs  like  refilling  salt  and  peppp 
.shakers  and  cleaning  coffee  urns. 

Dishwashers  pick  up  where  the 
attendants  leave  off— with  the  dirty 
dishes.  ^I'hey  operate  special 
machines  that  clean  silverware  and 
dishes  quickly  and  efficiently.  Oc- 
casionally, they  mfty  have  to  make 
minor  '  adjustments  to  keep 
machines  operating  properly.  Dish- 
washers scr^b  large  pots  and  pans 
by  hand.  In  addition,  they  clean 
refrigerators  and'  other  kitchen - 
equipment,  sweep  and  mop  floors, 
and  carry  out  trash.  N 


Many  dlthwa»h*rs  ar»  students  who 
work  part-tim*. 


'  Placet  of  Employmant 

^,;About  210,000  dishwashers^d 
rSo.OOO  attendants  were  employed 
in  1974.  Many  worked  only  part 
time. 

Most  attendants  and  dishwashers 
work   in   restaurants,  bars,-^and 
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hotels.  Dishwashers  also  work  in 
schools  and  hospitals.  ^ 

Training,  Othar  Qualiflcatloni, 
and  Advancamant 

Little  formal  education  is  needed 
to  qualify  for  jobs  as  dining  room 
attendants  and  dishwashers.  Many 
employers  will  hice  applicants  who 
do  not  speak  English.  Sqxm  men- 
tally  retarded  fpersor<^  c^  be 
trained  as  dishwashers. 

Attendants  and  orslui/ashers  mi|st 
have^  good  health  aiM^phj^sjfal 
stamina  because  they  /tand  most  of 
the  time  anduKQtiSxat  a  fast  pace, 
during  btfsy"^  periods.  State  laws 
often  require  them  to  obtain  health 
certificates  to  show  that  they  are 
free  of  contagious  diseases.  Attend- 
ants must  have  a  neat  appearance 
and  the  ability  to  get  along  with 
people. 

Althcfugh  little  education  is 
needed  to  do  these  jobs,  the  ability 
ipK  read.^  write,  and  do  simple 
arithmetic  is  required  for  promo- 
tion Typical  lines  of  advancement 
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are  from  attendant  to  waiter*  and 
from  dishwasher  to  cook's  helper  or 
short-order   cook.  Advancement 
opportunities  generally  ar^  best  i^ 
large  restaurants. 

Employmant  Outtook 

Job  o{4nings  for  -djning  room  at* 
tendants  and  dishwashers  are  ex- 
pected to  be  plentiful  in  the  years 
ahead.  Most  openings  will  result 
from  the  need  to  replace  workers 
who  find  jobs  in  pther  occupations, 
retire,  or, die.  Turnover  is  particu- 
larly high  among  part-time  workers. 
About  one-half  of  the  attendants 
and  dishwashers  are  students,  most 
of  whom  work  part  time  while  at- 
tending scho9l  and  then  find  other 
jobs  after  graduation. 

Additional  openings  will  result 
from  employment  growth.  Employ- 
ment is  expected  to  increase  about 
as  fast  as  the  average  for  all  occupa- 
tions through  the  mid-1980's  as 
population  growth  and  higher  in- 
come create  mojp  business  for 
'  restaurants. 


Earnings  and  Working 
CondKlons 

Dining  room  attendants  and  dish- 
washers, have  relatively  \owy^ 
earnings.  Limited  datti  from  unicfn 
contracts  that  cover  restaurants  and 
bars  in  several  large  ci^es  indicate 
that  houriy  rates  for  tnese  workers 
,  ranged  from  $1.30  to  $3  irr  1974. 
These  amounts  wcjc^^low  the 
average  earnings  of  most  other  non- 
supervisory  workers  in  private  in-* 
dustry,  except  fanning.  * 

Attendants  may  receive  a  per- 
centage of  waiters'  tips' in  addition 
to  wages.  Tips  often  average 
between  10  and  20  percent  of 
patrons' checks. 

The  majority  of  employers  pro- 
vide free  meals  at  work  and  furnish 
uniforms.  Paid  vacations  are  cus-  \ 
tomary.  and  various  types  of  health  \ 
insurance  and  pension  plans  may  be 
offered. 

Most  attendants  and  dishwashers^ 


FOOD  SERVICE  OCCUPATIONS 


167 


work  less  than  30  hours  a  week. 
Some  are  on  duty  only  a  few  hour$  a 
day  during  either  the  lunch  or 
dinner  period.  Others  work  both 
periods  but  may  take  a  few  hours 
off  in  the  middle  of* the  day. 
*  Weekend  and  holiday  work  often  is 
required. 

Job  hazards  include  the  possiblil- 
ty  of  falls,  cuts,  and  bums,  but  fnju- 
ries  seldom  are  serious. 

Sources  of  Additional 
information 

Information  about  job  Qpportuni- 
ties  may  be  obtained  from  local  em- 
ployers, locals  of  the  Hotel  and 
Restaurant  Employees  and  Bar- 
tenders International  Union,  and 
local  offices  of  the  State  employ-' 
ment  service.  Names  of  local 
unions  can  be  obtained  frorfi  the 
Hotel  and  Restaur:ant  Employees 
and  Bartenders  International 
Union,  120  East  4rh  St.,  Cin- 
cinnati, Ohio  45202.  •  ' 

For  general  information  ai>out 
dining  room  attendants  and  dish- 
washers, write  to: 

National  Resuurant  Association.  One  IBM 
PlazSu  Suite  2600.  Chicago.  HI  6061 1 


Food  counter  worker  tak«t  0rd«r. 


FOOD  COUNTER 
WORKERS 

(DOT  311  878  and  Bl^/sTS) 

Nature  of  th«  Work 

Counter  workers  serve  customers 
in  eatmg  places  that  specialize  m 
fast  service  and  inexpensive  food, 
such  as  hamburger  and  fried 
chicken  carryouts,  drugstore  soda 
fountains,  and  school  and  public 
cafeterias.  About  350,000  persons 
had  food  counter  jobs  in  1974,  most 
of  whom  v^orked  part  time. 
,  Topical  duties  of  counter  workers 
include  taking-  customers'  orders^ 
serving  food  and  beverages,' making 
out  checks,  and  taking  payments. 
At  drugstore  fountains  and  in 
diners,*  they  ^Iso  may  cook,  make 
sandwiches  and  cold  dnnks,  and 


prepare  sundaes  and  other  ice 
cream  dishes.  In  hamburger  canry- 
outs,  where  food  is  prepared  in  an 
assembly-line  manner,  counter 
workers  may  take  turns  waiting 
on  customers,  makingjprench  fries, 
toasting  buns,  and  doing  other  jobs. 

Counter  workers  in  cafeterias  fill 
plates  for  customers  "itfid  keep  the 
serving  line  supplied  with  desserts, 
salads,  and  other  dishes.  Unlike 
other  counter  workers^  they  usually 
do  not  take  payment^  and  make 
Change: 

Counter  workers  also  do  odd 
jobs,  such  as  cleaning  kitchen 
equipment,  sweeping  and  mopping 
floors,  and  carrying  out  trash. 

Training,  Othar  Qualifications, 
and  Advancamant 

In  the  counter  jobs  that  require 


totaling  bills  and  making  change, 
employers  prefer  to,  hire  persons 
who  are  good  in  arith/netic  and 
have  attended  high  school, 
although, .a  diploma  usually  is  not 
necessary.  There  usually  are  no 
specific  educational  requirements 
for  counter  jobs  in  cafeterias'! 

Because  counter  workers  deal 
with  the  public,  a^  pleasa]}t  per- 
sonality and  neat  appearance  are 
important. .Good  health  and  physi- 
cal stamina  also  are  needed  because 
they  stand  most  of  the  time  and 
work  at  a  fast  pace  during  busy 
periods.  State  laws  often  require  ' 
counter  workers  to  obtain  health 
certificates  to  show  that  they  are 
free  of  contagious  disease. 

Opportunities  for  advancement 
are  limited,  especially  in  smalt  eat- 
ing places.  Some  counter  workers 
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move  into  highec  paying  jobs  aind 
feam  ntv,  skilb  by  iransfemng  to  a 
larger  r.estaurant  Advanceme^jt 
c^n  be  to  cashier,  cook,  v«aiter  or 
v^aitress,  or  to  counter  or  fountain 
supervisor      »    ' . 

Man)  large  companies,  such  as 
the  nationVkide  hamburger  carryout 
chains,  ojJerate  formal  management 
training  programs  Counter  workers 
who.  show  leadership  al^lity  may 
qualify  f6r  these  programs 


£m 


m«nt  Outiook 


^  Job  opelfigs  for  food  counter 
worker^ are  expected  jto  be  pjentiful 
fn  the. years  ahead.  Most  open mgs 
wiil  result  from  .tumover—replact 
menl  of  workers  who  find  jobs  in 
other.  o<;cupations;  retire,  or  die. 
Many  cotlnter  workers  are  high 
s<^ool  and  college  students  who 
'wor^  part  time  while  attending 
schcx>l  and  find  jobs  in  other  ocbu-' 
tions  after  graduation.  Because 
of  the  high  .  turnover,  jobs  for 
count^workcrs  are  relatively  easy 
to  find.  •  ' 

Additional  job  openings  will 
resi^It  from  emRloymeni  growth. 
Employment  is  expected  to  in- 
cre^  about  as  fast  as  the  average 
:  for  all  occupatioifc  throughjh£mid- 
1980*s^as  population  gro"wtfr  arW^ 
higher  ingome  create  more  business^ 
f6r  eating  places. , 

"   Earnings  and  Working  . 
Condftlons 


Hourly  Vates  for  food  counter 
'workers  ranged  from  $1.90  to 
$2.60  in  1^74,  based  oh  limited 
data  from  .union  coiltracts^^at 
covered  eating  places  in  several 
large  cities..  These  amounts  were 
well  below  the  average  eamin§&4p'r 
mps^  other  nonsupciyisory  workers 
in  private  industry,  except  farming. 
However,  sopie  counter  workers, 
such  as  those  in  'drugstores  afid 
dintrs,  receive  lips  which  can  be 
greater  than  Hourly  wages.  Tips 
usually  Average  between*  10  and  20 
^  percent  of  patrons;  checks.  Coti^teR 


vhOrkers  usually  /eceive  free  meals 
at  v^Q|;k,  aod  may  be  furnished  v^ith 
uniforms- 

Mo>t  counter  workers  work  less 
than  30^Ours  a  week.  Some  are  on 
duty  only  a  few  hours  a  day  for 
either  ^the  lunch  or  dinner  period. 
Many  others  work  both  pcnods,  but 
may  lake  a  few  hours  off  m  the  mtd 
die  of  the  day  Flexible  schedtiles 
often  allow  students  ta*fit  their 
working  hours  around  thei'r  classes 
'  Weekend  and  holiday  work  often  is 
required* ' 

.  Job  hazards  include  .the  possibili- 
ty of  falls,  cuts*  and  bums,  but  mju 
nes  s^dom  are  senous. 

Sources  o.f  Additlonai 
inf<^rmatlon 

Information  abpul  job  opportuni- 
ties may  be  obtained  from  local  em 
ofoyers,  locals  of  the  Hotel  and 

-  RTestaurant  Employees  and  Bar- 
tenders .International  Uruon^  and 
local  offices'  of  the  State  employ- 
ment service  Names  cff  local 
unions  ^are  available  from  the 
Holpl  a^d  Restaurant  Ehiployees 

^and   ^  Barlendecs     International  * 
yh(ori,  ,12'D  East  4th  St,  Cin- 

;Mcinnati^  Ohi6  45202.  •  ' 

Foiv*general  information  about 
food  counter  workers,  write  to: 


In  preparing  a  beef  carcass,  meat* 
cutters  divide  it  ;nto  (lafves  with  a 
band  saw,  and  then  into  quarters  by 
cutting  each  half  between  the  nbs 
Afrith  a  knife  and  sawing  through  the 
backbone^  saw  or  knife  is  used  to 
divide  the  quarters  into  pnm^  cuts 
such  as  T-'bone  steaks  or  nb  roasts. 
Meatcutters  divide  the  pnmal  cut 
into  pieces  small  .enough  for  an 
average  serving. 

Meatcutters  use  a  butcher  knife 
or  sheer  to  divide  boneless  cuts  and 
a  band  saw  or  cleaver  to  ^divide 
pieces  that  contain  bones.  Any 
bone  chips  left  on  the  meat  are 
scraped  off  with  a  knife  or  brushed 
off  by  a  machine.  Cutters  grind 
trimmings  into  hamburger. 

Piac«s^  of  Employm«n^ 

About  200:000  persons  worked 
as  meatcutters  in  1974.  They  had 
jobs  in  almost  every  city  and  tovyn 
in  the  Nation.  Most  meatcutters 
worked  in  retail  foodstorcs.  A  few 
worked  in  wholesale  stores,  restau- 
rants, hotels,  hospitals,  and  othe? 
institutions^ 

Training,  Qthar  Quaitflcatioru, 
and  Advancamtnt 


N^tionaJ  Restaurant  Ass^cutlon.  One  IBM 
^^   Plaza,  Sjyle260g^C«icago,  m 'fiOeiK 


MEATCUTTERS 

(D.O.T.  316.781.  316.884) 

Natura  of  tha  Work 

Meatcutters  prcfpare  meat,  fish, 
and  poultry  in  supermarkets  or 
wholesale  food  outlets.  Their  pri- 
mary duty  is  to  divide  >nimal  c»r- 
cashes  into  steaks,  roasts,  chops,* 
and  other  serving-sized  pertions. 
They  also  <  may  prepare  meat 
products  -  such  as  sausage  and 
corned  beef.  Cutters  who  work  in 
retail. foodstores  may  set  up  counter 
displays  and  wait  on*custon^^ 
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Meatcutters  acquire  their  skills 
on  the  job  either  informally  or 
through  apprenticeship  programs. 
Generally,"rainees  begfn  by  doing 
odd  jobs,  *such  as  removing  bone 
chips  from'  ret^l  cuts.  Under  the 
guidance  pf  skilled  meatcutters,  . 
they  learn-  abqut  the  various  cuts 
and  grades  of  meats  and  the  proper 
use  of'tools'and  equipment.  After 
demonstrating  skill  with  tools,  they 
learn  to  divide  prjmal  cuts  into  in- 
dividual portions  and  to  divide 
quarters  into  primal  cuts.  Trainees 
may  learn  to  cut  and  prep$ire  fish 
and  poultrf,  roll  and  tie  roasts, 
prepal'e  sausage,  and  cure  and  com* 
meato^Later,  they  may  learn  mar- 
keting operations  such  as  inventory 
control,  meat  buying  and  grading, 
and  recordkeeping.,^ 
Meatcuit?l>  Ao  learn  the  trade 
ytKrough.  apprenticeship  generally  " 
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complete  2  to  3  vears  of  supemsciJ 
on-thc-jOb  training  which  ma>  be 
supplemcaied  b>  spme  classroom 
work  Al  ihc  end  of.  the  irammg 
penod,  apprentices  are^  given  a 
meatcuttmg  test  which  is  observed 
b>  their  employer  A  union  member 
IS  also  present  in  union  shops  Ap- 
prentices who  pass  the  lest  quaify 
as^eatcutters  Tliose  viboTSTl  can 
uke  the  test  again  at  a  later  time  In 
man>  areas,  apprentices  '  ma> 
become  meatcutters  fn  less  than  the 
Qsual  traintn^  tim^  if  the>  can  pass 
the  test  '   '        '  ^ 

'Empluvers  prefer  applicants  vrho 
have  a  high  school  diploma  and  the 
potenli^  to  develop 'into  meat  de- 
partment managers  High  school  or 
vocational  school  courses  in  busi- 
ness arithmetic'  are  helpful  in 
weighing  and  pricing  meal§.  and  m 
making  change 


Manual^  dextent),  good  depth 
perception,  color  discnmination, 
and>  good  eye-hand  \:oordination 
are  important  in'^&irtung  meat.  A 
pleasant  personality^,  a  lieat  ap- 
pearance, ariid  the  ability  .to  cori0 
.  municate  clearly  also  are^mponant 
qualifications  when  cutters  Wait  on 
customers.  Better  than\^  average 
strength  is  necessary  since  cutters 
work  standing  up  and  often  lift* 
heav\  Ipads  In  sorr**  communities, 
a  health  certificate  may  be  required 
.for  employment. 

Meat  cutters  may  progress  to  su- 
pervisory jobs,  such  as  meat  depart- 
ment managers  in  suj>er markets.  A 
fe*  hiis^omc  meat  buyers  for 
whoFesalers  and  supermarket 
chains  Some  cutters  open  their 
own  meat  markets  or  retail  food- 
stores 


Employment  Outlook 

Little  change  in  the  number  of 
meatcutters  h  expected  through 
the  mid-l^SQ^  Nevenheless, 
thousands  of  cnltj^o^  w^l  be 
available  as  expericnceJ^n^jrkers 
retire,  die.  or  transfer  to  6th^^ii|^ 
cupations- 

Central  cutting,  the  practice  of 
having  one  location  at  which  meat 
for  several  stores  is  cut  and 
wrapped,  will  limit  the  demand  for 
meatcutters  Central  cutting,  which 
^permits  meatcutters  to  specialize  m 
both  a  type  of  meat  and  a  type  of 
cut.  increases  efficiency  This  spe- 
cialization also  reduces  the  amount 
of  training  and  skill  necessary  to 
become  a  cutter  > 


Earnings  and  Working 
Conditions 

According  to  union  contracts  in 
SIX.  large  cities,  hourly  earnings  of 
most  meatcutters  ranged  from 
about  $4.70  to  S6,80  in  1974. 

'Beginning    apprentices    usually ' 
receive  between  60  and  70  percent 
of  the  experienced  cuttcr*s  wage 
and    general^  receive  increa:^s 
every  6  to  8  months. 

Cutters  work  in  ooldrooms 
designed  to  prevent  meat  from 
spoiling.  They  must  be  careful  when 
working  with  sharp  toglj^,  especially 
those  that  arc  powcredL^^^ 

Most  cuttcri^rc  mcmBctSTpf  the 
Amalgamated  Meat  Cutt^ers  and 
Butcher  Workmen  of  North  Amer- 


ica. 


M«at  cutttr  tllctt  b«tf  Into  rttall  cuts. 


Sourcss.of  Addttfbnal 

Information  — 

•^InfQrmatipn  about  work  opportu- 
nities can  be  obtained  from  local 
employers  or  local  offices  of  the 
State  employment  service.  For  ifi- 
formauon  von  training  and  other 
aspects  of  the  trade,  contact:  * 
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American  Meat  Institute  59  East  V  an  Burcn 
St  Chicago  ill  60605 

Amalgamated  Meat  Cutters  and  Butcher 
Workmen   of  Sortli   America  2S00 
^     North    Shcr»dan    Rd  .   ChKafo.  Hi 
b065i 


WAHTERS  AND 
'  WAITRESSES^ 

(DOT  31  ri38  through  878) 

Nature  of  the  Work 

Waiters  and  vraitresses  take 
customers'  orders,  serve  food  and 
beverages,  make  out  checks,  and 
sometimes  take  pa>ments  In 
diners,  coffee  shops,  and  other 
small  restaurants  the>  provide  fast, 
efficient  service  in  other  restalj- 
rants.  waiters  and  waitresses  serve 
food  at  a^more  leisurel>  pace  and 
offer  more  personal  service  to  their 
customers.  For  example,  the>  may 
suggest  wines  and  explain  the 
preparation  of  items  on  the  menu  • 
Waiters  and  waitresse's  rpay  have 
duties  otfier  than  waiting  on  tables 
The>  set  up  and  clear  tables  ^nd  . 

*  car/>  dirty  Wishes  to  the  kitchen  In 
vtry  small  restaurapts  they  may 
combine  waiting. 'on  tables  with 
*  69unter^scrvjce.  prepanng  sand-* 
wiches,  pr  cashiering.  In  large 
'Te^aura'nts  and  m  places  where 
"'meat  servfce  ^s  formal,  waiters  and 

>  ^aitr^ses  are*  relieved  of  most  ad- 
(iitronarduties.  Dinmg  room  attcnd- 

•  aifts  iJftcn^sct  up  tables,  fill  water 
glasses,  and  ddother  roufme  tasks* 

r  '  ^  Placet  of  Employment 

•  About  U  80.000  waiters  and 
' '  waitres<«<were  employed  in  1974. 

More  than  half  worked  part  time 
,-^(lcSs  than  35  hours  a  week).  Most 
worked     m     restaurants,  some 
worked  in  hotels,  colleges,  and  fac- 
tories that  have  restaurant  facilities 
/obs  are  located  throughout  the 
country  but  are  most  plentiful  in 
large  cities  and  tourist  areas  J^ac^- 
-  ,tibn  resorts  offer  sea^onaJ  employ-  . 
^  'rnent    apd    some    waiters  and 


About  dW-fourth  of  watt^rs  «r>d  watt- 
.  ra»»as  /art  »tudantt*  most  of  wh6m 
work  pi(t-ttma. ,  . 


waitresses  alternate  between 
summer  and  wi;itcr  resorts  instead 
of  remaining  in  onl  area  the  entire 
year 

Training,  Other  Quaimcatibns, 
and  Advancement 


<(ost 


ost  employers  prefer  to  hire  ap- 
plicants who  have  had  at  least  2  or,3 
ycurs  of* high  school  Although  most 
wait6^s  and  waitresses  pick  up  their 
skills  on'*ihe  job,  some  publ(c  and 
private  schools  and  restaurant  as- 
sociations offjr  special  training 

A  neat  appearance,  an  ^vcn 
dLSpo^ion,  and  stamina  are  mipor- 
tant  qualifications.  Waiterffl^nd 
waitresses  also  should  be  good  at 
arithmetic  and,  m  a  few  restaurants, 
knowledge  of  a  foreign  language  is 
helpful.  State  laws  often  require 
waiters  and  waitresses  to  obtain^ 
health  certificates  showing  that 
th,ey  are  free  of  contagious  diseases. 

In  most^  small  eating  places  op- 
portunities for  promotion  are 
limited  After  gaming  experience, 
however.  4  waiter  or  waitress  may 
transfer  to  a  largef  restauramt  where 
earnings  and  prospects  foi' advance- 
ment ma^  be  better  Advancement 


can  be  to  casfiicr  or  supervisory 
jobs,  such  as  maitre  d "hotel,  head- 
waiter,  or  hostess.  Some  superviso- 
ry workers  advance  to  jobs  as 
restaurant  managers 

Employment  Outiook 

\ 

Job  openings  are  exp^tcd  to  be 
plentiful  in  the  years  ahead/ mainly 
due  to  the  need  to  replace  the 
waiters  and  Waitresses  who  find 
other  jobs  or  who  retire,  die.  or  stop 
working' for  other  reasons.  Turn- 
over is  particulariy  high  among 
part-time  worker^  About  one- 
fourth  of  the  waiters  and  waitresses 
ye  students,  most  of  whom  work 
part-tjme  while  attending  school 
and  then  find  other  jobs  after 
graduation  In  addition  to  the  job 
ope/lings  from  turnover,  many  will 
result  from  em  ploy  menl  growth 

Employr^rtfof  wjiters  an^ 
waitresses  is  ejpected  to  grow 
about  as  fast  ^  the  average  for 
all  occupations  through  the  mid- 
I980's  as  population, growth  and 
higher  incomes  create  more  busi- 
jiess  for  restaurants  Higher  in- 
comes and  more  leisure  time  will 
permit  people  tQ  eat  out  more  oftea 
Also.^  as  an'  increasing  number  of 
^wives  work,  more  and  more  fami- 
lies may  find  dinipg  out  a  welcome 
convenience. 

Beginners  will  find  their  best  op- 
portunities for  employment  in  the 
thousands  of  informal  restaurants. 
Those  who  s^ek  jobs  -  in  swank 
restaurants  may  find  keen  competi- 
tion for;hc  jobs  that  Become  availa- 
ble. 

Earnings  and  Wdrklng 
Conditions 

Hourly  rates  for  waiters  and 
waitresses  (excluding  ^ips)  ranged 
from  SI.20  to -S3^n^  }974,  ag- 
cordirg  to  limited  data  from  union 
contracts  that  covered  eating  and 
drinking  places  in  several  ^  large 
cities  For  many  waiters  and 
waitresses.  however,  tips  aire 
greater  than  hoQrIy  wages  T*FS 
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generally  average  between  10  and 
20  percent  of  gucsu*  checks  Most 
waiters    and    waitresses  receive 
meals  at   work   and   many   are ' 
furnished  with  uniforms 

Some  waiters  and  waitresses 
work  split  shifts—that  i^,  {hey  work 
for  several  hours  during  the  middle 
of  the  day.,  take  a  few  hours  off  la 
-•the  afternoon,  and  then  return  to 
their  jobs  for  the  evening  hours. 
They"  also  may  work  on  holidays 
and'  weekends.  The  wide  range  m 
dinmg  hours  creates  a  good  oppor- 
tunity for  part-lime  work  Waiters 
and  waitresses  stand  most  of  the 


time  and  often  have  to  carry  heavy 
trays  of  fpod  During,  dining  hours 
they  may  have  to  rush  to  serve 
several  tables  at  once.  The  w^ork  is 
relatively  safe,  but  they  must  be 
cirefyl  to  avoid  slips  or  falls,  ancl 
bums. 

The  principal  unidn  organizing 
^waiters  and^^w^kit>6sses  is  .the  Hotel 
and  Restaurant  Efhployees  and  Bar- 
tetiders  International  Union. 

SourcM  ot  Additional 
Irtformation 

Information  about  job  opportuni- 


ties may  be  obtaineAfrom  local  em- 
ployers, ioQ^  of  the  union  prcti-. 
ovisly  mentioned,  and  local  offices 
of  the  State  employment  service. 
General  mformatjoh  on  waiter  and 
waitress  jobs  is  av^ailablc  from.  ^ 

Natiooii  Imtitute  for  the  Food  Service  lo- 
.dustry.   120  Soaib   Rivemde  Ptara. 
Chic*^.  tlL  60606 

CouAcii  on  Hotel.  Resuumii.  an^losutu- 
ixmal  Education.  1522  R  Si  Ki^  . 
Washington,  D  C  20005 
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PERSONAL  SERVICE  OCCOPATIONS 


Personal  service  workers  perform 
difficult  or  time<onsuming  task6 
fox  people,  such  as  cleaning  and 
pressing  clothes,  carr>mg  baggage, 
or  arranging  funerals^  Some  of 
the&e^  tasks  require  special  skills 
that  must  be  learned  through  for 
m^  training,  others  require  skills 
that  can  be  learned  on  the  job  For 
some  personal  service  jobs,  workers/, 
must  obtain  State  licenses  after 
completing  a  training  program  or 
apprenticeship. 

Persons  entering  these  occupa 
tions  should  be  neat,  tactful  and 
able  to  get  along  well  with  people 
because  success  on  the  job  depends 
on  the  impression  personal  service 
workers  ^nake  pn  their  customers. 
'  Physical  stamina  is  necessary  for 
those  jobs  that  involve  lifting  heavy 
objects  or,  standing  for  long  periods 
of  time  ^ 

""Personal  service  workers  may 
receive  salaries,  commissions  or 
both.  In  many'  cases  they  also 
rf^el^e  tips  that  add  subsuntially  to 
their   income.    Employers  often 
furnish    uniforms   for  j6bs  {hat 
^^fcquirc  thcroXSome  workers,  like 
"  hMxbtri^  "Snd  -  cosmetologi,$ts,  must 
,  ■ '  provide  ineir  own  tools. 

This  section  describes'  fouV  per-, 
sonal  service  occupations:  EJ^rbers, 
Cosmetologists,  Funeral  Directors 
and  Embalmers,^  and  Bellhops  antl 
'  Bell  Captains. 


BABBERS 

(D,0.t.  330.371V 

*Natur»  of  th*  Work 

AJthou^  most  mcnf^go  to  a 
barber  Cor  just  a  haircut,  other  ;5er- 


vices  such  as  hairstylmg  and  color- 
ing are  becoming  increasingly 
popular  Barbers  trained  m  these 
areas  are  called  "hairstylists**  and 
work  in  styling  salons,  unisex 
salons,  and  some  barbershops.  They 
—etir  and  style  hrfir  to  suit  each 
customer  ^d  may  color  or 
straighten  hair  and  fit  hair  pieces. 
All  barbers  offer  hair  and  scalp 
treatments,  shaves,  facial  massages, 
and  shampoos. 

A  small  but  growing  number  of 
barbers  cut  and  style  \;9omen*s  hair. 
They  usually  work  in  unisex  salons 
and  'may  h^^  male  anci  female 
customers.  Most  States  require  a 
cosmetologist's  license  as  well  as  a 
barber's  license,  however,  to  per- 
manent wave  or  .color  women's 
hair. 

As  part  of  their  responsibilities, 
barbers  keep  their,  scissors,  combs 
and  other  instruments  sterilized  and 
in  good  condition.  Ttiey  clean  their 
wQ{i(  areas  ;^nd  may  sweep  the  shop 
as  wdl.  Thcwc  who  own  or  manage  , 
a  shop  h^c  adfjidonal  responsibili* 
ties  such  as \rdering  supplies,  pay 
ing  bills,  keeping  rfecords,  and  hir- 
ing employees. 

P(aci(t  of^m|>k>]rm«nt 

Most  of  the  130,000  barbersMh 
1974.  worked  in  barbershops.  Some 
worked  in  (inisex  salons,  and  a  few 
worked  for  government  agencies, 
hotels  or  department  stores.  Mi^|^ 
'thap  half  of 'all  barbers  operator 
their  bwn  businesses. 

About  95  percent  6f"an"barbcrs 
^reinen. 

All  ^cities  and  towns  have  bar- 
bershops,' but  employmem  is  con*' 
centrated  tti  the  nj||^po^lous  cit- 
ies and  Sktes.  HaWl^lists  usually 
work  m  large  cities  where 


greatest  demand  for  their  services 
exists. 

.  Training,  Oth«r  QuaRfieattont, 
and  Advancamant 

«AI1  States  require  barbers  to  be 
licensed.  The  qualifications  neces- 
sary to  get  a  license  vary  from  one 
State  to  another,  however. 
Generally  a  person  must  b^  a  gradu> 
ate  of  a  State -approved  barber 
school,  have  completed  the  eighth 
grade,  pass  a  physical  exammation, 
and  be  at  least  16  (in  some  States 
18)  years  old. 

Nearly  all  States  rtqfii^  a 
begmner  to  take  an  exammation  for 
an  apprentice  license,  and  serve  I 
or  2  years  as  an  apprentice  before 
taking  the  examination  required  for 
a  license  as  a  registered  barber.  In 
the  examinations,  yie  applicant 
usually  IS  required  to  pass  a  wntten 
test  and  demonstrate  an  ^^ty  to  ^ 
perform  the  basic  services.  Fees  for 
these  examinations  range  from  $5 
to  $75.  A  few  States  do  not  charge  a 
fee  for  the  apprentice  examinatio'n. 

Because  most  States  do  not* 
recognize  training,  apprenticeship 
work,  or  licenses  obtained  in. 
another  State,  persons  who  wish  to 
become  barbers  should  review  the 
laws  of  the  State  m  which  they  want 
tq  work  before  entenng  a  barber 
school. 

Barber  training  is  offered  in  many 
public  and  pnvate  schools  and  a 
few  vocational  schools.  <3ourse$ 
usually   last   6   to    12  -  months. 
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PERSONAL  SERVICE  OCCUPATIONS 

Trainees  buy  their  ovtn  tools  which 
cost  aboot  $200.  They  study  the 
basic  services— haircutting,  shav- 
ing. faciaJ  massaging,  and  hair  and 
scaJp^  treatments— and,  under  su 
pervision,  practice  on  fellov^  stu 
dents  and  on  customers  in  school 
"clinics/*  Besides  attending  lec- 
tures on  barber  services  and  the  use 
and  care  pf  instruments,  students 
take  c6urses  in  sanitation  and  h> 
_  giene,  and  ^earn  how  to  recognize 
certain  skin  conditions  Instruction 
also  is  given  in  selling  and  gerieraJ 
business  praaices  Advanced  cour- 
^ses  are  available  in  some  localities 
for  barbers  who  wtsh  to  update 
their  skills  or'specialize  in  hairstyl  . 
ing,  coloring,  and  the^  sale  and 
service  of  hairpieces. 

Dealing  with  customers  requxres 
patience  and  a  better  than  average 
dispositfon  Go6d  health  and 
stamina  also  are  important'because 
barbers  stand  a  great  deal  and  work 
with  both  hands  at  shoulder  level  — 
a  position  that  can  be  tiring. 

Beginners  .may  get  their  first  jobs 
thrdu^h  the  barber  school  they  at- 
tend^^d,  or  through  the  local 
barber**  union  or  employer*?  as- 
sociation.,    f     ,  ^.  . 

Some  experienced  barbers  ad- 
vance-ijjt  becoming  managers  of 
large  shop^or  b>  opening  their  own 
shops.^  A  few  may  leach  at  bar^ber 
schools.  Barbers  who  go  into  busi- 
ness ter  th^m^elves  fTH(^i.r,bmiff  nhr 
capita]  to  buy  or  rent  a^hop  and 
install  equiplnent  .?>lew  e^uFpment 
for  a  6ne-.chair .  shop  cost  from 
•SMOO'  to  5^2,800  in  1974.  Some 
shot>ov^n^rs  buy  used  ^equipment 
and  fixtures  at  reduced  pnces,  how 
ever..' 
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Employment  9utk>ok 

The  emp1oyn)ent  ilecline  of  the 
last  decade  is  expected  to  level  off 
by  the  mid- 1980 V  a5 .  population 
growth  and^the  increasing  populari- 
y  of  hairstyling  o^set  the^efTectof 
the  fashion  for  longer  hair. 
Althpugh  little  change  is'ejjpected . 
^ift  thb  level  of  employment,  sev^eral 


thousand  job  openings  will  result 
each  year  from  the  need  to  replace 
workers  who  retire,  die,  or  transfer 
to  other  occupations.  Replacement 
needs  are  relatively  high  because 
barbers  are  somewhat  older,  on  the 
average,  than  workers  in  other  oc- 
cupations. 

The  shift  in  consumer  prefer 
ences  frorp  regular  haircuts  tc 
more  personaii2ed  and  intensive 
services  has  greatly  affected  the  oc 
cupatipn.  Barbers  who  specialize,  in 
hairstyling  have  been  more  success- 
ful than  those  who  offer  conven- 
tional services.  This  trend  is  ex- 
pected to  contmuc^,  and  employ- 
ment vrill  probably  ^eclme  in  the 
short  run.  ^ 

In  the  long  run.  however,  em- 
ployment prospects  shouW  improve 
as  population  growth  and  the  m- 
creasing  popujanty  of  hairstyling 
cause  the  demand  for  barbenng 
services  to  rise.  Employment  op- 
portunities should  be  better  for 
hairstylists  than  for  regular  barbers. 

.Earnings  and  Working 
CondHlont 

Barbers  receive  income  from 
commissions  or  wage>  and  tips. 
Nfost  barbers  who  are  not 
shopowners  normally  receive  65  to 
75  percent  of  the  money  they  uke 
in,  a  few  are  paid  ^^rai^ht  salaries. 
-  Weekly  earnings  of  experienced 
barbers  (including  tips>  generally 
ranged  between  $175  and  $225  in 
1974,  according  to  limited  informa- 
tion available.  Haii^stylists  usually 
earned  $275  to  $350  a  week, 
because  the  service*  they  provide 
are  more  personalized  and  there- 
fore more,  expensive.  Some  . 
!)aiptylists  and  a  few  barbers  who 
operated  their  own  shops^  earned 
more  than  $400  a  weeJfe^  Beginning 
barbers  usually  e^m  a6out  $155  ^> 
$175  a  wteek,  hairstylists  $175  to 
$225awc?k. 

Earnings  depend^  on  the  size  "and 
location  pf'th^^shop,  customers* 
tipping  habits,  cdmp^titiort  ffpm 
other  barbershops,  and  the  barker's 


ability  to  attract  and  hold  regular 
customers. 

Most  full-time  barbers  work 
more  than  40  hours  a  week  and  a 
work^ek  of  over  50  hours  is  not 
uncommon .  Although  Saturdays 
and  lunch  hours  are  generally  very 
busy,  a  barber  may  have  some  time 
off  during  slack  penods.  To  assure 
an  even  workload,  some  barbers 
ask  customers  to  make  appoint* 
ments.  Under  some  union  con- 
tracts, barbers  receive  1-  or  2-week 
paid  vacations,  insurance,  and 
medidS  benefits. 

The  pri/5cipal  union  which  or- 
ganizes barbcrs^both  employees 
and  shopowners— IS  the  Jour- 
neymen Barbers,  Hairdressers, 
Cosmetologists  and  Proprietors'  In-^ 
temational  Union  of  Amenpa.  The 
principal  professional  association 
which  repi;esents  and  organizes 
shopowners,  managers  and  em-  . 
ployees  is  the  Associated  Master 
Barbers  and  Beauticians  of  Amer- 
ica. 

Sources  of  Additional 
Information 

Information  on  Sute  licensing 
requirements  and  approved  barber 
schools  is  available  from  the  State 
Board  of  Barber  examiners  or  other 
State  authority  at  each  State 
capital. 

For  general  infprmation  on  train-, 
ing  facilities  and  Sute  licensing 
laws,  contact: 

Naliorud  Assocution- of  Barber  Schools,  Inc. 
36 1  24th  St ,  Ogdcn,  Utah  8440 1 

Additional  information  on  this 
occupation  is  available  from. 

Associated  Master  Barber}  artd  Beauticians 
of  America,,2I^Greenvfich  Road,  P.O. 
Boxi  77S2,  Chariotte,  N.C.  282 1  1 

National  Barber  Career  Center,  38^9  While 
Plains  Road,  Bronx,  NY  10467 

information  on  barber, schools  is 
available  from,  * 

National  As$octalJon  of  Trade  artd  Technical 
Schoofs,  202 i  JL  St.  NW.,  Roon:i  440, 
Washington, DC  20036. 
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BELLHOPS  AND  BELL 
CAPTAINS 

(DbT  324  138  and  878) 
Nature  of  th«  Work 


Bellhops  carry  baggage  for  hotel 
and  motel  guests  and  escort  them  to 
their  rooms  on  arrival.  When  show- 
ing new  guests  to  their  rooms,  bell- 
hops make  sure  everything  Ms  in 
order  and  ^^nay  offer  information 
about  valet  services,  dinmg  room 
hours,  or  ather  hotel  services.  Bell- 
hops also  run  errands  for  guests  and 
ma>  relieve  elevator  operators  or 
switchboard  operators. 

Large  and  medium-sized  hotels 
emplo)  bell  capiams  to  supervise 
bellhops  on  the  staff  They  plan 
work  assignments,  record  the  hours 
each  bellhop  is  on  dut>.  and  train 
new  employees  Bell  captains  tak^e 
care  of  an>  unusual  requests  guests 
n!ay  make  and  handle  any  copi- 
plaints  regarding  their  department 
Sometimes  the>  hejp  arriving  or  de 
partmg  guests  if  a  bellhop  is 
unavailable  In  1974,  more  than 
P,000  persons,  most  of  them  men, 
worked  as  bellhops  and  bell  cap- 
stains. 

A  few  hotels  have  large  service 
departments  and  employ  superin-  ^ 
tendcnts  of  service  to  supervise  bell 
captains   and    bellhops^  .elevator 
operators,      doorkeepers,  and 


washroom  attendants. 


Training^  Othar  Qualifications, 
and  Advancement 

No  specific  educational  require- 
ments exist  for  bellhops,  although 
high  school  graduation  improves 
the  chances  for  promotion  to  a  Job 
as  desk  clerk  or  reservation  clerk. 
Many  hotels  fill  bellhop  jobs  by 
proipoting  elevator  operators. 
Because  bellhops  have  frequent 
^contact  with  guests,  they  must  be 
Jieat,  tactful,  and  courteous.  A 
knowledge  of  the  local  area  is  an  as- 
set because  ^ests  often  ask  about 
local  tounst  attractions,  restau- 


rants, anpn  transportation  serv- 
ices. BelJnops  also  must  be  able  to 
stand  for  long  periods,  carry  heavy 
baggage,  and  work  independently. 

Bellhops  can  advance  to  bell  cap- 
tain and  then  to  superintendent  of 
service,  but  opportunities  are 
hmited.  Because  there  is  only  one 
bell  capuin  position  m  each  hotel, 
many  'year^  may  pass  before  an 
opening  occurs.  Opportunities  for 
advancement  tp  superintendent  of 
service  are  even  fewer. 

Empioymant  Outtook 

Employment  of  bellhops  is  ex- 
pected t0;-grow  more  slowly  than 
th^f  'aveVi^e  all  occupations 
through  thp  mid-l980's..  Most 
openings»  however,  will  result  from 
the  need  tO;  replace  workers  who 
die,  retire,  of  leave  the  occupation. 
,  Although  (many  motels  now  offer 
services  sinlilar  to  those  of  a  hotel 
and  employ  bellhops,  the  growing 
popularity  of  economy  mo'TMi-that 
offer  only  basic  services  is  expected 
to  limit  ennployment  growth  New/ 
workers  will  hav^  better  opportur 
tie?  in*  motels  and  small  Kptels 
because  the  large  luxur]^/m)tels 
prefer  to  mre  exp^rience^Kvorkers 
Opportumties  also  wjli^e  avaiUbJe 
in  resort  areas  ^^^re  hotels  and 
motels  ate  open  acjly  part  of  the 
year.  ' 

See  the  statement  on  the  Hotel 


Industry  elsewhere  in  the  Handbook 
for  information  on  earnings  and 
working  conditions,  sources  of  ad- 
ditional information,  and  more  in- 
formatipn  on  employment  outlook. 


COSMETOLOGISTS 

(D.O.T.  332.271  and  .381; 
33l.878and339.37l) 


Natura  of  tha  Work 

Hair  has  been  a  center  of  atten- 
tion since  women  and  men  first 
began  to  care  about  their  ap-. 
pearance.  Throughout  history  a 
great  deal  of  effort  has  gone  into 
acquiring  a  fashionable  hairstyle  or 
a  perfectly  trimmed  beard. 
Although  styles  change  from  year 
to  year,  the  cosmetologist*s  task 
remains  the  same,  to  help  people 
look  attractive. 

Cosmetologists,  who  also  are 
called  beauty  operators,  *  hairdres- 
sers, or  beauticians,  shampoo,  ctit 
and  style  hair,  and  advise  customers 
on  how  to  care  for  tlieir  hair. 
Frequently  the*y  straighten  or  per- 
manent wave  a  cu^tomer*s  hair,  to 
keep  the  style  in ^ape.  Cosmetolo- 
gists may  also^lighten  or  darken.the. 
color  of  th^  hair  to  better  suit  the 
custome/^s  skin  color.  Cosmetolo- 
gi^  ipay  give  manicures  and  scalp 
and  facial  treatments,  provide 
m.akeup  analysis  for  women,  and 
clean  and  style  wigs  and  hairpiece 

/Most  cosmetologists  make  ap- 
pointments and  keep  records  of 
hair  color  formulas  and  permanent 
waves  used  ^  by  their  regular 
customers.  They  also  kecp^  tKeir 
wo^k^area  clean  and  sanitize  their 
hair^ressing  implements.  Those 
who  operate  their  own  salons  also^ 
have  .managerial  duties  whic)i  in- 
clude hjri'ng  and  supervising  workr 
ers,^ keeping  records,  and  ordering 
^upphes.     .  ^  „•  • 
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Placas  of.  Employment 
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Most  of  the  500,000  cosmet?^ 


PERSONAL  SERVICE  OCCUPATIONS 

gists  employed  m  1974  worked  m 
beaaty  salons  Some  worked  in 
unisex  shops,  barber  shops,  or  de- 
panmeni  stores.  ai>d  a  few  were 
employed  by  hbspitals  and  hotels 
More  than  a  third  operated  their 
own  businesses 

Over  90  percent  of  all  cosmetolo- 
gists are  women,  and  the  proportion 
of  men  in  the  occupation  has 
declined  slightly  in  recent  years 

All  cities  and  towns*7tave  beauty 
salons,  but  employment  is  concen- 
trated in  the  most  populous  cities 
and  Slates  Those  cosmetologists 
who  set  fashion  trends  with  their 
hairstyles  usually  work  in  New 
York  City,  Los  Angeles,  and  other 
centers  of  fashion  and  the  perform- 
ing arts 

Tr«lning,^Oth«r  Qu«llflcationt, 
.  and  Advancement 

,  Akhough  all  Slates  require 
cosmetologists  to  be  licensed,  the 
qualifications  necessary  to  obtain  a 
licens^  vary.  Generally,  a  person 
must  have  graduated  from  a  State- 
approved  cosmetology  school,  have 
completed  at  least  the  10th  g^^de, 
pass  a  physical  examination,  and  be 
at  least  1 6  years  old  In  some  States 
completion  of  an  apprenticeship 
^  training,  program  can  substitute  for 
graduation  from  a  cosmetology 
,  ^hool,  but  very  few  cesmetologisis 
learn  their  skills  in  this  way. 

Cosmetology  instruction  is  of- 
fered in  both  public  and  private  vo- 
cational schools,  in  either  daytime 
or-  evening  classes.  A  .daytime 
course  usually  lakes  6  months  to  1 
year  to  complete,  an  aver?ing  course 
lakes  longer!  Many  public  school 
programs  include  the  academic 
subjects  needecl  for  a  high  school 
diploma  and  last  2  to  3  ycars^  An 
apprenticeship  prugram  u^uali/ 
lasts  I  or  2  years. 

Both  public  and  private  prograrns 
mclude  classroom  study,  demjon- 
stratiohs,  and  practical  work.  Most 
schools  provide  students  with  the 
necessary  ha^rdrcssmg  implements, 
such  as  scissoy^*  razors^  and  hair 
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During  a  make-up  analysis,  cosmttologlsU  show  customtrs  how  to  csrt  for  thslr 
skin  and  enhance  their  appearance  by  using  make-up. 


rollers,  and  include  their  cost  in  the 
tuition  fee.  Sometimes  students 
must  purchase  their  own.  A  good 
set  of*  implements  costs  about 
$65  00  Beginning  students  work  on 
manikins  or  on  each  other.  Oncfc 
they  have  gained  some  experience, 
students  practice  on  customers  in 
school  ^'clinics/* 

Af^r  graduating  from  a 
cosmetology  course,  students  take 
the  Sute  licensing  examination. 
The  examination  consists  of  a  writ- 
ten test  and  a  practical  test  in  which 
applicants  demonstrate  their  ability 
to  pfpvide  the  required  services.  Jn 
soriie  Slates  an  oral  examination  is 
included  and  the  applicant  is  asked 
to  explain  the  procedures  he  or  she 
is  following  while  taking  the  practi- 
cal test  In  some  States  a  separate: 
examination  is  ^ivcn  for  persons 


who  want^o*nly  a  manicurist's 
license       Most      States  have 

.  recipr0^cit>  agreements  that  allow  a 
cosmetologist  licensed  m  one  Slate 
to  work  in  another,  without  re-ex- 
ammation,  '  ^ 

Persons  whp  want  to  become 
cosmetologists   must  hayc  finger 
dexterity,  a  sense  of  form  and  artis-- 
try,  and  the  physical  stamina  to 

'stand  for  long  periods  of  time.  They 
should  enjoy  dealing  with  the  public 
and  be^willing  and  able  t©- follow 
customers*  instructions.  Because 
hairstyles  are  con^ntly  changing, 
cosmetologists  must  keep  abreast  of 
the  latest  fashions  and  beauty 
techniques.  Business  skills  im- 
portant for  thdse^'  who  plan  to 

,  operate  their  own  salons 

Practically  all.  schools  help  their 
students  find  jobs.  DMring  thcir/first 
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months  on  the  job,  ncvr  coyndtolo- 
gists  are  given  relativel) I  simple 
tasks.  Such  as  giving  manicures  or 
shampoos,  or  are  a&signed  to  work 
on  customers  who  arc  not  regular 
patrons.  Once  the>  have  demon  . 
strated  their  skill,  they  are  assigned 
to  regular  customers  and  perform 
the  more  complicated  tasks  of  st>I 
ing,  coloring,  and  permanent  wav- 
mg  hair 

Advancement  usual!)  is  in  the 
form  of  higher  earnings  as 
vosmetoiogists  gam  expcnence  and 
build  a  steady  clientele,  but  many 
manage  large  salons  or  open  their 
own  after  several  years  of  ex- 
penence.  Some  teach  in  cosmetolo- 
gy schools  or  use  their  iSowledge 
and  skill  to  demonstrate  cosmetiq 
in  department  stores,  A  few  work 
inspectors  for  St^e  cosmetology 
boards. 

Employment  Ou^ok 

Employment  cf  cosmetologists  is 
exp^ccied  to  gro w^ibout  as  fast  as  the 
aVefG^e  for  all  occupations  through 
the  mid-1980*s  as  population  ^in- 
creases ap^  the  number  qf  working 
women  rises.  The  trend  to  hairstyU^ 
.  ing  for  men  also  creates  a  demand 


Sorm  cd«m^ofoglttt.wof1(  kik  manu- 
{•cturart  of'hilr-cur^  products  and 
d«monttfat9  halr-eutting  and  styling 
tachnlquM  at  trada  shows  and  eonvan- 

•    .ttens.  N 
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for  these  workers  btfeuse  raan;^     usually  during  these  busy  hours, 
men  go  to  unisex  shops  or  beauty        A  few  large  salons  and  depart- 
salons  for  styhng  services.  In  addi      ment  stores  offer  group  life^and  . 
tion  to  openings  due  to  growth  in  .    health  insurance  and  other  beneHt 
the    occupation,    thousands*,  of   HP]^"^-  Nearly  all  employers  paJTWe 
cosmetologists  will  be  ^eeded  each    .annual  paid  vacations  of  at  feast  I 


year  to  replace  those  die. 
reure.  or  Ij^ave  the  occupation. 

Employment  in  this  occupation  is 
not  strongly  affected  by  downturns 
in  the  business  cycle,  and  job  op- 
portunities are  expected  to  be  good 
for  both"  newcomers  and  ex- 
pe4ienced  dosraetologists.  •  Many 
openings  should  be  available  for 
persons  seeking  part-time  work. 

Earnings  and  Working 
Conditions 

Cosmetologists  receive  income 
from  commissions  or  wages  and 
from  tips.  Those  who  are  not  shop 
owners  receive  a  percentage  of  the 
money  they  take  in,  usually  50  per- 
cent; a  few  are  paid  straight  sala- 
ries. 

Weekly  earnings  of  experienced 
cosmetologists  (including  tips^ 
-generally  ranged  between  $250  and 
$300  in  1974,  according  to  limited 
information  available.  After  10 
years  of  experience,,  they  cai>  earn 
more  than  $400  a  week.  Beginners 
usually  earned  $75  to  $  1 00  a  week. 

Those  cosmetologist^  who  cut 
and  style  men*s  hair  often,  earn 
more  than  those  who  wOrk  on 
women's  hair  because  the  services 
they  pro.vide  are  more  expensive. 
The  few  cosmetologists  who  set 
hairstyle  trends  earn  $  1  »000  a  week  i 
or  more.  v 

Earnings  also  depend  on  the  sij^ 
and  location  of'  the  salon, 
customers*  tipping  habits»  competi- 
tion from  other  beauty  salons,  and 
the  individual  cosmetologist's  abili- 
ty to  ^ttract^,  ^d  hoW  regular 
customers.  • 
.Many  fuli-time^  cosmetologists 
work  more  than  40  hours  a  week, 
including  evejiings  and  Saturdays^ ' 
when  beauty  '*&alons^  are  ^  busiest. 
More  than  -one'third  of  -all  ' 
cosmetologists   wo^k    part  time» 


week  after  a  year's  service. 

The  priiTfcipal  union  which  or- 
ganizes cosmetologists^ both  em- 
ployees and  salon  owners— is  the 
.Journeymen  Barbers,  Hairdressers, 
Cosmetologists,  and  Proprietor's  • 
International  Union  of  America. 
The  principal  trade  association 
which  represents  and  organizes 
salon  owners  land  managers  is  the 
Associated  N^aster  Barbers  and 
Beauticians  of  America.  Other  or- 
ganizations include  the  National 
Hairdressers  and  Cosmetologists 
Association.  Inc..  the  National  As- 
sociation of  Cosmetology  Schools, 
Inc.,  which  represents  .  school 
owners  and  teachers;  and  ^e  na- 
tional Beauty  Cultuftsts*  League, 
representing  black  cosmetologists, 
teachers,  managers*  and  salon 
owners.  v_ 


Sourcas  of^dditlonat 
information 

A  list  of  approved  training 
schools  and  licensing  Requirements 
can  be  obtained  from  State  boards 
of  Cosmetology.  Additional  infor- 
mation about-carecrs  in  cosmetolo- 
gy and  State  licensing  requirements 
is  availabJe  from: 

National  Beauty  Career  Center.  3839  White 
PItini  Rd..  Bronx.  N.Y.  19467. 

National  Hairdretseri  and  Cotmetolofitts ' 

^A^bciaupn,  3510  Olive 'Sl.  St.  LouU; 
C   Mo.  63103. 

For  general  information  about 
the  occupation,  contact 

Journeymen  Barbers.  Hairdressere. 
Coimetcrlofisu.  and  "Proprietors  Inter- 
national Union  of  America.  7050  West 
Washin^n  St..  IndtanapoA.  Ind. 
46241.  , 

National    Auociation "  of    Cos metolofy 
Schools.  599  SoutS*  Livingston  Ave.. 
"    LiWnpton.NJ.  07039. 
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PERSONAL  SERVICE  OCCUPATIONS 

FUNERAL  DIRECTORS 
«    AND  EMBALMERS 

(D.O.T.  187.168  and  338.381) 

'  Nahirt  of  th«  Work 

Few  occupations  require  the  tact, 
^  di&retion,  and  compassion  called 
.  for  in  the  work  bf  funeral  directors 
and  embalmers.  The  family  and 
fnends  of  the  deceased  nray  be 
under  considerable  emotional  stress 
and  bcwildereCl  by  the  many  details 
of  the  occasion.  The  funeral  director 
(D.O.T.  187.168)  helps  them  to 
make  the  personal  and  business  ar- 
rangements necessary  foi;  the  serv- 
ice and  burial.  The  embalmer 
(D.O.T.  338.381)  prepares  the 
body  for  viewing  and  burial.  In 
many  instances,  one  person  per- 
forms both- functions. 

The  director's  duties  begin  when 
a  call  is  i^eived  Jrom  ^  family 
requesting  services,  mter  arranging 
for  the  deceased  to  be  removed  to 
the  funeral  home,  the  director  ob- 
tains the  information  needed  for  the 
death  certificate,  such  as  date  and 
place  of  birth  and  cause  o(  death. 
The  director  makes  an  appointment 
with  the  family  lo  discuss  the  details 
of  the  funeral.  These  include:  time 
and  place  of  service;  clergy  and  or- 
ganist, selection  of  casket  and 
clothing,  and  provisions  for  burtal 
or  cremation.  Directors  also  make 
arrangements  with  the  cemetery, 
phtcc  obituary  notices  in 
newspapers,  and  take  c^e  of  other 
details  as  necessary^] 
be  familiar  with  the  fuHtfn^^d  bu- 
rial customs  ot  varioUs  religiptljr 
faiths  and  fraternal  organizationfT^ 

Embalming  h  a  sanitary  ind 
preservative  measure,  anii  under 
certain^ircumstances,  such  as 
de]aiy^burial*s,  i^  required  by  law. 
^^bahners,  perhaps  with  the  help 
of  apprentices,  first  wash  the  body 
mX^\_gfirxmcrdikl  soap.  Thp  embalm- 
infprQ$:ess  it^lf  replaces  the  blood 
4^^ftha  preservative  fluid.  Embal- 
mers apply  cofmetics  to  give  the 
bo<fy  a  i^aliiril  appearance  and,  if 


necessary,  restore  disfigured  fea« 
tures.  Finally,  they  dress  the  body 
and  place  it  m  the;  casket  selected 
by  the  family. 

On  the  day  of  the  funeral, 
directors  provide  cars  for  the  family 
and  pallbearers,  receive  and  usher 
guests  to  their  seats,  and  organize 
the  funeral  processjort  After  the 
service  tfiey  may  help  the  family  file 
claims  for  social  security,  in> 
^urance,  and  "other  benefits. 
Directors  may  strve  a  family  for 
several  months  following  the  fu- 
neral until  such  matters  are  satisfac- 
torily completed. 

.  Placet  of  Employmant 

s 

About  45,000  persons  were 
licensed  as  funeral  directors  and 
embalmers  in  1974.  A  substantial 
number  of  the  directors  were  fu- 
neral home  owners. 

Most  of'  the  23,000  funeral 
homes  in  1974  had  1  to  3  directors 
and  embalmers,  including  the 
owner.  Many  large  homes,  how-  ^ 
ever^  h^  20  or  more.  Besides  the 
efnbalmers  erpployed  by  funeral 
homes,  several  hundred  worked  for 
morgues  and  hospitals. 

Training,  Othar  Quaiiflcationa,  , 
and  Advancamant 

A  license  is  needed  to  practice, 
embalming.  State  licensing  stand-^ 
ards  vary  but  generally  an  em- 
balmer must  be-Zl  years  old,  have  a 
high  scipel  diploma  or  its 
lent,  graduate  from  a  mor- 
tuary science  school,  serve  an  ^p^ 
prenticeship,  and  pass  a  State  board 
examination.  One-half  of  xhft  States 
require  a  year  or  more  of  college  in 
addition  to  training  irv' mortuary 
science,  * 

All  but  six  States  also  require  fu- 
neral directors  to  be  licensed. 
Qualifications  are  similar  to  those 
for  embalmers;  but  directors  may 
bave  special  apprenticeship  training 
and  board  examinations.  Most  peo- 
ple entering  the  field  obtain  both 
licenses,  fnfotmatibn  on  licensing 
requirements  is  available  from  ^the 
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State"  office     of  occupational 
licensing. 

High  school  students  can  start 
preparing^for  a  career  in  this  field 
by  taJcing  .bourses  in  biology, 
chemistry,  and  speech.  Students 
may  find  a  part-time  or  summer  job 
in  a  funeral  home.  Although  these 
jobs  consist  mostly  of  maintenance 
and  clean-up  tasks,  such  as  washing 
and  polishing  hearses,  they  can  be . 
helpful  ingaining  familiarity  with 
the  operanbn  of  funeral  homes. 

In  1974, 28  schools  had  mortuary 
science  programs  accredited  by  the 
American  Board  of  Funeral  Service 
Education.  About  one-half  were 
private  vocational  schools  that  offer 
1-year  programs  emphast2Ung  basic 
subjects,  such  as  anatomy  and 
physiology,  **as  well  as  practical 
skills,  such  as  embalming 
techniques  and  restorative  arr^^A^rVi^ 
small  number  of  colleges  and  ^ 
universities  offer  2-year  arid  4-year 
programs  in  funeral  service.  These 
progr^s  included  liberal  arts  and 
management  courses  as  well  as 
mortuary  science.  All  programs  of- 
fered courses  In  psychology,  ac- 
cpunting,  and  funeral  law. 

ApprShtices  work  undef 
gurdance  of  fcxpepenced  embal- 
mers and  directors.  An  apprentice- 
ship' usually  lasts  1  or  2  years  and 
may  be  served  beforc^rWter,  or  dur- 
ing the  time  OQp  attehds  mortuary 
school,  depending  on  State  regula- 
tions.  ,  ^ 

Sute  board  exaipinations  qonsist 
gf  ^ften  and  oral  tests  ind  actual 
demonstrations  of  skills.  After 
passing  the  examination,  ap- 
prentices receive  a  license  to  prac- 
tice. I^ieywant  to  worjc  in  another 
State^Ppihay  have  to  paai  its  ex- 

3tiori^^tIthough  many  Sutes 
mutual  agreements  which 
this  Unnecessary. 
Important  personal  traits  for  fu- 
neral directors  are  composure,  tact, 
and  the  ^  abiljt]^.  to  communicate 
easily  with  the  public.  The)r"a|so 
should  have  the  desire  and  abifit^^to  ' 
comfort  people  in  their  time  ofirior- 
row. 


tha 
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Advancement  uppurtumtics*  are 
best  m  iarge  funeral  homes  wher^ 
directors  and  embalmers  ma>  cam 
^omo^iun  tu  higher  pa>mg  pusi 
'  tions  such  penlbnnel  manager  or 
general  manager.  Somq  ^v^orkers 
eventually  acquire  enough  mone> 
and  expenence  to  establish  their 
own  businesses. 


«  Employment  Outlp))k 

Little  change  in  the  employment 
of  funeral  directors  and  ernbalmers 
IS  expccted.t^i rough  the  mid-l  980's. 
In  recent  vears.  the  number  of  mor- 
tuary  school  graduates  has  approxi- 
rnately  equaled  the  numbcf  of  jobs 
available  due  to  retirements, 
deaths,  and  transfers  to  other  occu- 
pations. Barring  any  significant 
growth  m  enrollments,  future  grad- 
uates should  find  employment  op 
portunities  available. 

Demand* for  funeral  services  will 
rise  as  the  population  groves  and 


'  deaths  increase.  Most 
homes,  however,  will  be  able  to 
meet  the  demand  without  expand- 
ing their  employment.  The  average 
funeraJ  home  conducts  only  one  or 
two  funerals  each  week  and  is  capa- 
ble of  handling  several  more 
without  hiring  additional  ^m-, 
ployecs. 

Earnings  and  Working 
^  \  CondKiont 

In  1974,  funeral  directors  and 
embalmers  generally  earned  from 
$200  to  $300  a  week.  Managers 
generally  earned  between  $10,000 
and  $15,000  a  year,  and  m^ny 
owners  earned  more  tKaq$20,000. 
Apprentices  earned  betwech  '$2.25 
and  S4  an  hour. 

In  large  funeral  homes,  em- 
ployees usually  have  a  regular  work 
schedule.  Typically  they  put  m  8 
hours  a  day,  5  or  6  days  }l  week. 
Overtime,  however,  occasionally 
may  be  necessary.  Some  employees 
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funeral    work  shifts,  for  example,  nights  1 


week,  and  days  the  next 

Occasionally  crtibalmers  may 
corne  into  contact  ailh  contagious 
diseases  but  tfie  possibility  of  their 
becoming  ill  i^  remote,  tven  le 
likely  than  for  a  doctor  or  nurse 

Sourcat  of  Additional 
Irtformatton 


ties  in 


Information  about  job  opportuni- 
this  field  is  available  from 
local  funeral  homes  and  (rqm 

I^ational  Funeral  Direclof^  Association  of 
the  Lniicd  Sui«,  Inc.  135  W  WclU 
Si  .Milwaukee,  Wtsc  53203 

National  Selected  ^oruciarts.  1616  Centra) 
St  Evanstonjil  60201' 

For  a  list  of  accredited  schools  of 
mortuary  science  and  information 
about,  scholarship  opportunities, 
contact. 

The  Amencan  Board  of  Funeral  Service 
Education,  loc  ,  201  Columbia  St.,  Fair- 
mont, W  Va  26554 


PRIVATE  HOUSEHOLD 
SERVICE.  OCCUPATIONS 


About  1.4  million  workers  were 
employed  in  privanx  households  in 
1974.  The  majority  were  domestic 
workers  who  performed  household 
tasks  such  as  cooking,  cleaning,  or 
caring  for  children,  but  workers  in 
other  occupations  also  are  em- 
ployed by  private  households. 
Gardeners  keep  the  'grounds  of 
laYge  estates  looking  attractive  by 
planting  shrubs  i  and  flowers  and 
cutting  the  lawn:  Chauffeurs  drive 
their  employers'  cars  and  keep  the 
vehicles  clean  and  in  good  running 
condition.  Some  households  em- 
ploy private  nurses  and  secretaries. 
I  Most  private  househoJd  workers 
work  for  several  different  em- 
ployers at  once,  spending  a  day  or 
two  a  week  witli  each  6ne.  Others 
work  for  only  one  employer,  and  in 
some  cases  live  in  their  employer's 
house. 

Th^  following  statement 
discusses  some  of  the  most  impor. 
tant  domestic  occupations  found  m 
♦  private  houscliolds,  including 
general  housekeeper,  companion, 
and  child  monitor.  For  information 
on  the  services  that  nurses  and 
secretaries  may  perform  in  private 
households,  see  the  statements  on 
these  occup^ions  elsewhere  in  the 
Handbook. 


PRIVATE  HOUSEHOLD 
WORKERS 

(D.O.T.  099.228,  301.887, 
303.138  and  .878,  304.887, 
305.281,  306.878,  307.878,  and 
309.138  through  .999) 

Nature  of  the  Work 


pnvate  household  workers  to  ^elp 
care  for  children,  cleJn  and  main- 
tain the  house  "iand  yzird,  cook 
meals,  or  serve  the  family.  Some 
household  workers  specialize  in  one 
of  these  jobs,  but  the  duties  of  most 
workers  change  from  day  to  day. 
Frequently,  workers  who  specialize 
live  m  their  employer's  house. 

Most  private  household  workers 
are  employed  as  general  house- 
workers  or  mother  s  helpers.  These^ 
workers  clean  the  house  and  may 
also  be  responsible  for  mpLprepa- 
ration,  laundry,  or  caring  for  chil- 
dren. When  hired. by  the  day  or 
hour,  they  are  called  da,y  workers. 

Heavy  household  tasks  and  yard 
maintenance  are  usually  performed 
by  caretakers  They  may  wash  win- 
dows, paint  fences  and  mOw  the 
lawn: 

In  some  households'  meals  are 
prepared  by  cooks.  Some  cooks  do 

,  everything  from  planning  menus 
and  buying  food  to  serving  meals 
and  cleaning  the  kitchen.  Others 
follow  the  instructions  of  a  family^ 
member.  Cooks  may  be  assisted  by 
a  cook's  helper,  who  is  less  skilled 
than  a  cook  and  performs  simple 
tasks,  such  as  peeling  vegetables 

''and  cleaning  thie  kitchen. 

A  few  households  employ  laun- 
derers  to  wash,  iron,  and  fold  the 
laundry. 

Some  private  hc/usehold  workers 
specialize'  in  performing  personal 
services  for  members  of  the  family. 
Lady's  and  gentleman's  attendants 
serve  their  emplo.yers  by  keeping 
their  clothes  pressed  and  hung, 
making  their  beds,  helping'  them 
dress,  and  running  errands.  Com- 
panions  do  sinf^Br  v(^ork,  but  they 


convalescent,  elderiy,  or  handi- 
capped person  who  employs  them, 
them. 

An  area  many  private  household 
•  workers  specialize  in  is  child  care. 
Child    monitors    bathe  children, 
^T^repare  their  meals,  launder  their 
clothes,  and  supervise  their  play. 
Those' who  care  for  very  young  chil- 
dren are  re^nsible  for  sterilizing 
bottles,  preparing  formulas,  ^nd 
changing  diapers.  A  Child  mentor, 
or   tutor,usually-  has   charge  of 
school-age  children  and  supervises^ 
their  recreation,  diet,  and  health,  as  ^ 
well   as  their  education.  These 
workers  also  are  responsible  for 
disciplining  the  children  and*^  ar- 
ranging their  activities.  Sometimes 
they  teach  art,  music,  or  languages. 

A  household  with  a  iJ^rge  staff  of 
workers  may  employ  a  home 
housekeeper  or  a  butler  to  supervise 
the  staff  and  the  operation  of  the 
household.  These  workers  usually 
are  responsible  for  hiring  and  firing 
the  other  household  employees.  In 
addition  to  these  duties,  butlers 
receive  and  announce  guests, 
answer  telephones,  serve  food  and  ^ 
drinks,  and  may  act  as  gentleman's 
attendants.    Housekeepers  order 


Thousands  ^  of  ^people   employ     al$o  act  as  a  friend  or  aide  to  the 


Cooks  tropl^ycd  In  private  'houMhokIt 
may>b«  rttpontlM  for  plinhing  m#nu8 
and  buying  food,  aa  wafl  aa  preparing 
and  aan/kig  maala. 
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food  and  cleaning  supplies  and 
keep  a  record  of  expei/ditures. 

^     Places  of  Employmsnt 

More  than  1  2  million  persons— 
about  98  percent  of  them  women— 
were  employed  as  private 
household  workers  in  1974  Nearly 
all  worked  in  their  employers' 
homes,  but  a  few  specialized  work- 
ers, such  as  laundresses  ^nd  child 
monitors,  worked  at  their  own 
homes 

Most  private  household  workers 
are  employed  part  time,  working 
half-days  or  only  2  or  3  days  a 
week  Those  who  live  in  their  em- 
ployees house  work  longer  hours 
Household  jobs  can  be  found 
throughout  the  country,  but  most 
are  located  in  urban  areas  and  in 
the  South.  . 

Training,  Othar  Qualifications, 
and  Advancemant 

For  most  household  jobs,  formal 
education  is  itiuch  less  important 
than^  experience  and  an  ability  to 
cook,  clean,  or  care  for  a  yard.  Em- 
ployers prefer  Workers  who  know 
how  to  operate  vacuuiti  cleaners, 
floor  waxers,  and  lawn  mower^but 
most  young  people  can  leaili  these 
skills  while  helping  with  [he  house 
and  yard  work  at  honie.  Some, 
household  workers  acquir 
spending  a  ye3r  \Corkir 
mother's  helper  under  the 
-^ibn  of  s  either  an  expeXWC^^ 
household  woi'ker  or  their 
ployer. 

Home  economics  courses  inlltgh 
schools,  vocational  schools,  and 
junior  college!  offer  trailing  in  child 
developjnent  and  meal  preparation 
that  can  be  very  useful  to  persons 
interested  in  becommg  cooks  or 
child  care  workers.  Training  pro; 
grams  sponsored  by  Federal  agen- 
cies. State  employment  service  of- 
fices, and  local  welfare  departments 
also  teach  many  qf.the  skills  needed 
for  household  work. 

For  a  person  wwhing  a  job  as  a 
child  mentor  or  a  companion,  edu- 
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cational  and  cultural  background  is^%iosc  who  die,  retire,  or  leave  the 

occupation 


more  important  than  work  ex- 
perience. Generally  a  companion's 
background,  interests,  and  age 
should  be  similar  to  his  or  her  em- 
ployer's, and  practical  nursing  ex- 
penence  is  useful  if  the  employer  is 
an  invalid.  Being  able  Jo  read  well 
'or  carry  on  an  interesting  conversa- 
tion  also  IS  helpful.  A  well-rounded 
education,  including  art  and  music, 
and  teaching  skills  are  important  to 
a  child  mentor,  especially  one  who 
is  responsible  for  younger  children^ 

Private  household  workers  must 
have  physical  stamina  because  they 
are  on  their  feet  most  of  the  time 
and  sometimes  must  do  some  heavy 
lifting.  The  desire  to  do  a  job  care- 
fully and  thoroughly  is  important. 
Household  wprkers  should  be  able 
both  to  get  along  well  with  people 
and  to  work  independently.  Some 
workers,  particularly  cooks  and  in- 
fant's nurses,  need  a  health  cer- 
tificate showing  that  they  are  free  of 
contagious  diseases.  Many  em- 
ployers arrange  and  pay  for  the 
necessary  physical  examination . 

Advancement  other  than  an  in- 
crease in  wages  generally  is  not 
possible  in  private  household  work 
Few  households  require  live-in 
workers  and  even  fewer  require  so 
many  that  a  butler  or  home 
housekeeper  is  needed  as  a  super- 
visor. Workers  can  transfer  to 
jietter  paying  arid  more"  highly 
(killqd  household  jobs,  such  as 
cook,  lady's  or  gentleman's  attend- 
ant, or  child  -monitor;  but  job 
openings  in  these  occupations  are 
limited.  Private  household  workers 
who  are  trained  and  experienced  in 
child  care,  ^however,  may  obtain 
jo6s  in  child  or  day  care  facilities. 
Cooks  may  obtain  jobs  in  cafeterias 
or  restaurants. 


Empioymant  Outtook 

Aljhough  the  number  of  private 
household  workers  is  expected  to 
decline  through  the*  mid-1980's, 
thousands  of  openings  will  result 
each  year  from  the  need  to  replace 


The  demand  for 
household  workers  has  exceeded 
supply  for  some  time,  as  more 
women,  especially  those  with  young 
children,  enter  the  labor  force.  Low 
wages,  the  tedious  nature  of  some 
household  tasks,  and  the  lack 
of  advancement  opportunities 
discourage  many  persons  from  en- 
tenng  the  occupation,  however, 
and  some  prospective  employers 
are  turning  to  child-care  centers 
and  commercial  cleaning  services 
for  help. 

Opportuniti^  for  domestic 
workers,  particularly  general 
housekeepers  and  child  monitors, 
will  be  good  through  the  mid- 
1980*s.  *Many  openings  will  be 
available  for  part-time  work. 

Earnings  and  Working 
Conditions 

In  1974,  full-time  female  private 
household  workers  averaged  S2,- 
243  a  year,  less  than  half  the  aver- 
age for  all  nonsupervisory  work- 
ers in  private  industry,-*  except 
farming.  Earnings  data  -  are 
unavailable  for  men  in  the  occupa- 
tion because  they  represent  such  a 
small  proportion  of  total  employ- 
ment. The  provisions  of  Federal 
and  State  minimum  wage  laws  were 
extended  to  private  household 
workers  in  .May  1974. 

Wages  vai7  according  to  the 
wQTk  performed,  employer's  in- 
com^,  and  the  custom  of  the  local 
area,  earnings  are  highest  in  large 
cities,  especially  in  the*  North, 
workers  who  "live  in"  generally 
earn  more  than  those  who  must 
travel  to  their  jobs,  but  the  latter 
often  receive  transportation  jnoney 
and  a  free  meal. 

Most  private  household  workers 
receive  instructions  from  their  *em« 
ployers,  but  are  free  to  work  bn 
their  pwn.  Frequently,  they  •have  a 
key  to  th^  house  or  apartment 
Hodschold  work  is  x)ften  tedious, 
especi^ly  for  day  workers  who 
generally  are' given  the  le^  desira-- 
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ble  J  u&ks,  such  as  cleaning 
bathrooms  or  •iilchen  cupboards. 
^Long  or  irregular  working  l\ours 
can  isolate  workers  who  "'live  in** 
from  their  families  and  friends,  and 
if  they  are  the  sole  erhployees  in  the 
households,  they  are  likely^  to  be 
alonp  most  of  th^  time.  yployment  services, 


^^Sourct%  of  Addltionai 
Information  \ 

facts  about  employment  oppor- 
tunities and  training  programs  m 
private  household  work  are  availa* 
ble  from^  local  offices  of  State  em- 


m 

Information  on  laws  .affecting 
household  workers  and^guideiines 
for  work  is  available  from:.  ' 

National  Cocnmiciee  on  Household  Empk>>- 
mem,  7705  Georpa  Ave,  NW,  Suite 
208.  Washington,  DC  20012 


y      PROTECTIVE  AND  RELATED 
SERVICE  OCCUPATIONS 


^  Tht  growth  of  our  Nation's  popu- 
lation and  ecanom>  has  put  an  in- 
creasing emphasis  on  protective 
services  Each  cit>.  suburban  area, 
and  national  port  of  entr>  requires 
protective  and  related  service  wor 
ker^  lo  check  cnme,  mmimize  loss 
of  life  and  property,  and  enforce 
regulations  thai  protect  the  health 
and  safety  of  our  'citizens  at  home 
'  and  on  the  job. 

Ccireers  in  protective  and  related 
service  occupations  require  varied 
combinations  of  education  and  ex- 
penence.  Workers  such  as  FBI  spe- 
cial agents  and  some  Federal 
Government  inspectors  must  have 
at  least  a  bachelor's  degree,  v^hile 
guards  may  have  less  than  a  Jjigh 
school  education.  Most  occupa> 
tions  in  thi^  group,  however, 
require  a  high  school  diploma.  In 
many  cases^  a  college  d^ree  is  an 
asset  for  advancement  to  higher 
level  positions. 

In  addition  to  edupational 
requirements,  most  workers  in  pro- 
tective and  related  services  must 
undergo  formal  training  programs 
and  get  on-the-job  experience  be-> 
fore  they  are  fully  qualified.  Train- 
ing programs*last  from  several  days 
to  a  few  months  and  emphasize 
specific  job-related  skills. 

Personal  qualifications  such  as 
honesty  and  an  understanding  of 
human  nature  are  Important.  Per- 
sons seeking  careers  in  protective 
and  related  service  occupations 
should  sincerely  desire  to  serve  the 
community  and  be  able  to  exercise 
proper  judgment  under  a  variety  of 
conditioQS 

This  Section  describes  the  work 
of  several  occupations  in  protective 
182 


and  rd^tgi  services,  FBI  Special 
Agents,  Firefighters,  Police  Of- 
ficers, Slate  Police  Officers, 
Guards,  OccupabonaJ  Safety  and 
Health  Workers,  and  Health,  Regu- 
latory, and  Construction  Inspec- 
tors I 


FBI  SPECIAL  AGEKTS 

(D.O.T.  375.168) 

Naturt  of  tht  Work 

V 

Federal  Bureau  ^f  Investigation 
(FBU  Special  Agents  invesu^ate 
violations  of  Federal  laws  such  as 
bank  robbenes,  kidnappings,  frauds 
against  the  Government,  thefts  of 
Government  property,  espionage*, 
and  sabotage.  The  FBI,  which  is 
part  of  the  U.S.  Department  of 
Justice,  has  jurisdiction  d^er  mai)^ 
different  Federal  iriVestigative  mat- 
teVs.  Special  Agents,  therefore,  may 
be  assigned  to  any,  type  oj  case, 
although  those  with  specialized 
training  usually  work  on  cases  re- 
lated to  their  background.  Agents 
with  an  acccjuntmg  background,  for 
example,  may  investigate  Bank  em- 
bezzlements or  fraudulent  bank'- 
ruptcies. 

Because  the  FBI  is  a  fact-gather- 
ing agency;  its  Special  Agents  func- 
tion strictly  as  investigators,  collect- 
ing evid'ence  in  cases  in  which  the  . 
United  States  is  or  may  be  an  in- 
terested party.  (The  FBI  does  not 
give  personal  protection  to  in- 
dividuals or  do  police  work*  to  int 
sure  that  the  law  is  obeyed.  Such 
matters  are  handled  by  local^  and 
State  law  enforcement  agencies.)  In 


.  •  their  casewoit.  Special  Agents  may 
interview  people,  observe  the  ac- 
tivities of  stis{$ects,  and  participate 
in  raids.  Because  the  FBI's  work  is 
-  hfghly  confidential.  Special  Agents 
may  not  ^disclose  any  of  the  infor- 
rnation  gathered  in  -the  course  of 
their  official  duties  to  unauthorized 
persons,-^ncluding  members  of  their 

'  families.  At  times,  ^agents  have  to 
testify  in  tourt  2^ut  cases  which 
the>*nnve$tigate. 

^  Although  ,they  work  alone  on 
most  assignments,  agents  commu- 
nicate with  their  supervisor^  by 
radio  or  telephone  as  the  circum- 
stances dictate.  In  performing^ 
potentially  dangerous  duties,  such 
'  as  arrests  arxl  raids,  two  or  more 
'  agents  are  assi^ed  to  work 
together. 

PiacM  of  Employmtnt 

About  8,600  persons  were  Spe- 
cial Agents  in  1974.  The  FBI  has 
been  accepting  applications  from 
women  since  1972,  and  30  women 
now  work  as  Special  Agents* 

Most  agents  were  assigned  to  the 
FBI's  59  field  offices  located 
throughout  the  Nation  and  in  Puer- 
to Rico  They  worked  in  cities 
where  field  office  headquarters  are 
located  or  in  resident  agencies 
(subofHces)  established  under  field 
office  su(>ervision  to  provide 
prompt  and;  efficient  handlmg'of  in- 
vestigative '  matters  arising 
throughout  the  field  office^territory. 
Some  agents  are  assigned  to  the  Bu- 
reau headquarters  in  Washington, 
D  C ,  which  supervises  all  FBI  aca 
tivities. 


Training,  Qth^r  Quaimcatlona, 
m4  Advanctmant 

To  be  considered  for  appoint- 
ment as  an  FBI  Sp)ecia}  Agent,  an 
applicant  usually  must  be  a  gradu- 
ate of  ^  State-accredited  law  school 
or  a  college  graduate  with  a  major 
in  accounting.  The  law  school  train- 
ing must  have  been  preceded  by  at 
least  2  years  of  undergraduate  col- 


id 
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t    FBI  sp^ial  ao«nt  photographs  a  weapon. 


le^e  Aork  ^Cvuuniing  graduate^ 
must  hu'.e  al  least  1  >ear  of  ex-^ 
pericncc.in  accuuntmg.  auditing.  i>r 
a  combination  of  both  ^  y 

From  time  to  tjme.  as  the  need 
arises»  the  FBI  accepts  applicajjijns 
from  persons  who  have  a^^<-vear 
coiiege  degree  with  a  y^hvsicai 
Science  majur  ut  fluem,;.  m  a 
foreign  language,  and  ais<*  from 
pefMins  v^hu  have  3.>ears  of  pfiifes- 
sional.  executive.  vc>mplfcx  m- 
»e>tigativ7.  iif  i,ihcr  >ptciali/ed  ex- 
perience 

^ppIlcant^  fi>r  the  piiMtiun  uf  FBI 
Spe,.ial  Agent  mu>t  be  c»ti/en>  i*f' 
the  Lnited  Slate>.  at  lea.st  23  and 
rfot  mi)re  than  35  years  old.  and 
willing  to  Mjrve  an>where  m  {he 
I  ntled  Stales  i*r  Puerto  Rico  rhe> 
must  be  capable  of  strenuous  physi- 
cal cxcrtu;n.  and  ha*e  excellent 
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heanng  and  vision,  normal  color 
perception,  and  no^hysical  defects 
which  would  prevent  their  using 
firearrhs  or  participating  in  dan- 
gerous assignments'.  All  applicants 
must  pass  a  rigid  physical  examina- 
tion, as  well  as  \yritten  and  oral  ex- 
aminaUons  testing  their  knowledge 
of  law  or  accounting  and  their  ap- 
titude for  meeting  the  public  and 
condoctmg  'investtgations.  All  of 
the  tests  except  the  physical  ex* 
aminations  are  given  by  the  FBI  at 
Its  fa.cilities  Backgrou;)d  and 
character  investigations  are  made 
of  all  applicants  Appointments  are 
made  on  a  probationary  basis  and 
become  permanent  after  I  year  of 
satisfactory  service! 

Each  newly  appointed  Special 
Agent  1^  given  ^out  14  weeks  of 
training  at  the  FBI  Academy  at  the 
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vi  Mannc  Corps  Base  in  Ouan- 
tico,  Va  before  assignment  to  a 
field  office  During  ihb  period, 
agents  receive  intensive  training  in 
defensive  tactics  and  the  use  of 
filrearms  addition,  they  ^^f 
ttoroughly\  schooled  in  Federal 
criminal  law  and  procedures,  FBI 
rules*  and  regulations,  fingerpnnt- 
ing.  and  invesugauve  work  After 
assignment  to  a  field  office,  the  new 
agent  usually  works  closely  with  an 
expenenced  agent  for  about  2 
weeks  before  handling  any  Assign- 
ments independently 

All  administrative  and  superviso- 
ry jobs  are  filled  from  within  the 
ranks  by  setectmg  those  FBI  Special 
Agents  who  have  demonstrated  the 
ability  to  assume  Tnore  responsibili- 
ty 


Employment  Outlook 

•The  jurisdiction  of  the  FBI  has 
•^panded  greatly  over  the  years. 
Although  It  IS  impossible  to  forecast 
Special  Agent  personnel  require- ' 
ments,  employment  may  be  ex- 
pected to  increase  with  growiilf^BI 
-  responsibilities. 

The  FBI  provides  a  career  service 
,  and  its  rate  of  turnover  is  tradi- 
tionally low.  Nevertheless,  the  FBI 
IS  always  interested  in  applications 
from  qualified  persons  who  would 
like  to  b^  considered  for  the  posi- 
tion of  Special  Agent, 
•  .  *  > 

Earnings  and  Working 
Conditions 

m 

The  e'^rurance  salary  for  FBI  Spe- 
cial Agents  was  $13,379  in  late 
1974.  Special  Agents  are  not  ap- 
pointed under  FederaljCivil  Services 
regulations,  but,  like  other  Federal 
'employees,  th.c^  receive  periodic, 
within-grade  saFary  raises  if  their 
work  performance  is  satisfactory, 
they  can  advance  in'.grade  as  they 
gain  experience. 

Special"Agents  are  subject  to  call 
24  hours  a  day  and  must  be  availa- 
ble for  assignment  at  all  times. 
Their  duties  call  for  «jme  travel,  for  . 


J84 

th^>  arc  assigned  wherever  the>  are 
needed  m  the  Lmied  Sutes  or 
Puerto  Rico  The>  frequentl>  wrork 
lohger  than  the  ca$tomar)  40  hour 
week  and,  under  specified  condi 
uons,  receive  overtime  pa>  up  to 
about  $3*350  a  >ear  The>  are 
granted  paid  vacatiwns,  sick  leave,- 
and  annuities  o/i  retirement 


of  Ad^onai 


Sources  of  Additional 
IrHormatipn 

The  Fe4eraJ  Bureau  of  Investigation.  L'  S 
Department  of  Ju«jce  NVa^mjton 
D,C  20535 


FIREFIGHTERS 

(DOT  373  118  through'S84) 

Nature  of  tha  Work  .  ^ 

Every  year  Ores  destroy 
thousands  of  lives  and  property 
worth  millions  of  dollars. 
Firefighters  help*protect  the  public 
against  tbfs  danger  Tliis  statement 
gives  information  only  about  paid 
professional  firefighters^  it  does  not 
cover  the  many  thousands  of  volun- 
teer firefighters  in  local  communi- 
ties across  the  country 

During  *duty  hours,  firefighters 
must  be  prepared  to  rush  to  a  fire 
and  handle*  any  emergency  that, 
arises.  JBfecause  firefighting  is  dan- 
gerous and  complicated,  it  requires 
organization  ^d  teamwork.  At 
every  fire,  fire/ig|itcrs  perform 
specific  duties  assigned  by  their 
commanding  officer,  they  may  con- 
nect hose  lines  to  hydrants,  operate 
a  pressure  pump,  or  petition  lad- 
ders. Because  their  duties  hiay 
change  scyeraJ  times  while  the  cpm- 
pany^  is  in  action  they  must  be 
skilled  in  many  different  ^rifighting 
activities.  In  addition,  they  help 
people  to  safety  and  administer  first 
aid,  i  * 

Ex^t  departments  also  are  respon- 
sible for  fire  prevention.  Many  de- 
partments provide  socially  trained  * 
personnel     to  ,  inspect  public 
building  for  conditions  that  might 
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cause  a  fire  The>  ma>  check  the  worked  as  firefighters  m  I Kmc 

number  and  viorking  condition  of  out  often  worked  ih  nfyuci^  fire 

Of*-  escap>cs  and  fire  doors,  the  ,  departments.  Some  verylar^exltits^ 

storage  of  flammablf  materials,  and  have  several  lhpu«ali3fire  fighters 

other  possible  hazards.  In  acfdition»  on  the  p^>rc>n  while  man>  small 

firefighters    educate    the    public  towps-  fiave  fewer  than  25.  Some 

about  fire  prevention  and  safet>  Jifcughters  work  m  fire  depart- 

measures  The>  frequently  speaJi^  ments  on  State  and  Federal  >nstaila' 


this  subject  before  schooj^,,.a»em- 
blies  and  civic  groups,  and,  in  some 
communities,  thejr  inspect  private 
homes  for  fire  ha^rds 
'  Between  alarms,  firefighters 
spend  much  time  improving  their 
skills  and  doing  maintenance  work 
They  also  have  practicednlls,  clean 
and  .  lubncate  equipment,  and 
stretch^hoses  to  dry 

Piac«s  of  Employmant 

Nearly  220,OOQ  persons,  includ- 
ing •  a  '  small  number  of  women. 


tions  and  others  work  m  large, 
manufacturing  platits. 

Training,  Othar  Qualfffcatlona. 
and  Advancer^ht^ 

Applicants  fof  n^unicipal 
firefTghUng  jobs  must  pass  a  written 
intelligence  test,  a  medical  ex- 
,  amination.  and  tests  of  strength, 
physical  stamina,  and  agility,  as 
Specified  by  local  civil  service  regu- 
lations. These  examinations  arc 
open  to  men  anc}  women  who  are  at 
least  18  years  of  agtf^meet  certain 
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height  and  weight  requirements, 
and  have  a  high  school  education 
Those  who  receive  the  highest 
scores  on  the  examinations  have  the 
best  chances  for  appointment 
Extra  credit  usually  is  given  for 
military  service  and  experience 
gained  as  a  volunteer  firefighter  or 
through  traimng  in  the  Armed 
Forces  also  may  improve  an  appli- 
cant's chances  for  appointment 

As  a  rule,  beginners  in  large  fire 
departments  are  trained  for  several 
weeks  at  the  city's  fire  school 
Through  classroom  mstrucfton  and 
.    pracuce  dnlls.  the  recruit^  study 
firefighting  techniques,  fire  preven- 
tion, local  building  codes,  and  first 
aid.  also,  they  ^eam  how  to  use 
aj^s.. chemical  extinguishers.  lad- 
ders, and  other  equipment.  After 
/  completing -this  training,  they  are 
j   assigned  to  local  fire  companies, 
j      Expenertced    firefighters  often 
continue  study  to  improve  their  job 
performance  and  prepare  for  pro- 
motional- examinations    Fire  de- 
partments frequently  conduct  train- 
ing programs,  and  marty  colleges 
and  universities  offer  courses  such 
as  fire  engineering  and  fire  science 
that  arehelpful  to  firefighters. 

Among   the   personal  qualities 
firefighters  need  are  mental  alert- ' 
ness:  courage,  mechanical  aptitude, 
endurance,  and  a  sense  of  public 
,   service      Initiative     and  .  good 
jud^nf^nt  are  extremely  important 
because   firefighters    often  must 
make  c^uick  decisions  in  emergency 
situations  Because  members  of  a 
crew  eat.  sleep,  and  work  closely 
together  un^ier  conditions  of  stress 
and  danger,  they  %hould  -bfe  de- 
pendable and  abte^get  along  wefl 
with  others  in  a  group  Lc'adership 
quaiittes  are  assets  for  officers  who 
must  establish  and  maintain  a  high 
degrep  of  discipline  andi^fficiency 
as  well  as  direct  tfie'activiubjf  of  the 
firefighters  in  their  companiel' 

Opportunities  for  promotion  are 
good  in  most  fire  departments  As 
firefighters  gain  experience,  they 
may  advance  to  higher  ratings 
After  3  to  5  years  of  service  they 


may  become  eligible  for  promotion 
to  the  grade  of  lieutenant  The  line 
of  further  promotion  usually  is  to 
captain,  then  battalion  chief, 
assistant  chief,  deputy  chief,  and 
finally  to  chief  Chances  for  ad- 
vancement generally  depend  upon 
each  candidate's  posiuon  on  the 
/^promoti9n  list,  as  determined  by. 
the  score  on  a  written  examination, 
his  or  )ier  supervisor's  rating,  and 
senionty 
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"cities  usually  is  greater  than  the 
number  of  job  openmgs.  even 
though  the  wjitten  examinauon  and 
physical  requirements  eliminate 
many  applicants.  Therefore,  com- 
peuuon  among  candicfates  in  urban 
areas  is  apt  to  remain  keert  Oppor- 
tunities should  t>e  much  better  m 
smaller  communities. 


Earnings  and  Wording 
Conditions 


Employmtnt  Outlook 

Employment  of  firefighters  is  ex- 
pected t€>  increase  about  as  fasf^ 
ihc  average  for  all  OM^^ions 
througJj  the  mid-1980*s  to  meet  the 
growing  need  for  fire  protection. 


Several  thousand  jobs  will  become' 
availab^  each  year  due  to  groyth 
and  the  need  to  replace  ihose^bo 
die.  retire,  or  leave  the  oceCTpe^tion. 

Employment  should  rise  'as  new 
fire  departments  are  formed  and  as 
others  enlarge  their  fire  prevention 
sections.  Much  of  the  expected  in- 
crease will  occur  in  smallifr  commu- 
nities as  volunteer  fire  ycomp;^nies 
are  replaced  by  professional  fire  de- 
partments. Additional/,  firefighters 
also  may  be  required  ks  njore  and 
more  cities  shorten  the  workweek 
for  firefighters  and  other  municipal 
employees.  /       ,  . 

^  Thp  number  of  f^-efighters  in  a 
community     ultimately  depends 
upon  the  availability^  of  fiinds  from 
the  municipal  government  for  sala- 
ries ajid  equipment  Fire  protectfon 
is  an  essentiaij^^ice  ,aiKi  citizens 
are  -  likely  to  etert  Considerable 
pressure  on  city  dfficials  to  expand 
fire  protection  coverage.  However, 
local  governments  must  live  within 
their  budgets.  This  means  that  in 
some   financia^y  troubled  cities, 
firefighter   emploj^n^nt  probably/ 
will  remain  af  current  l^els  or 
decline  while /in  other  cities,  em- 
ployment is  Iflcely  to  increase  sub- 
stantially to  tieet  the  needs  Of  an  , 
exfianding  population. 

The  number  of  young  people  who 
qualify  for  firefighter  jobs  in  largt 


In  1974.  average  entrance  sala- 
nes     for     begmning  full-ume 
Tirefighters  ranged  from  $9,200  to 
.  $11,000  a  year,  dependmg  on  city 
size  and  region  of  the  country. 
^    Average   maximum   salaries  -also 
^    varied— $10,100  in  towns  with  a 
population     less     than  25.000. 
$n,900  in  ciUes  of  50.000  to 
rtK),000  persons,  and  $1'?.800  in 
those  over  500.000  in  ^pulation. 
Earnings  for  firefighters  are  lowest 
in  the  South  and  highest  in  the 
West,  and , generally  are  higher  in 
suburban  districts  than  in  large 
cities.   Average  earnings  of  all 
firefighters  are  about  one  and  one- 
haJf  times  as  mucl\  as  the  average  of 
all  *  nonsupcrvisory    workers  in 
private  industry,  except  farming.. 

Fij-e  chiefs  in  cities  of  100.000  or 
more  averaged  $25,800  a  year  in 
1974.  Those  who  headed  fire  de- 
partments in  cities  with  populations 
of  more  than  I  million  earned 
$39,000. 

^Practically  all, fire  departments 
furnish  dHowances  to  pay  for  pro- 
te'cgve  clothing  (helmets,  boots, 
and  rubber  coats)  and  many  also 
provide  dress  uniforms.  */ 

In  some  cities;  firefighters  are  on 
duty  for  24  hours,  then  off  for  2k 
hours,  and  receive  an  extra  day  off 
at  intervals.  In  other  ,cities.  they 
work  a  day  shift  of  10  hours  or  ^ 
night ^hift  of  14;  shifts  are  rotated 
at  frequent  intervals.  The  average 
workweek  for  firefighters  is  52 
hours,  but  duty  hours  usually^  in- 
clude some  time  when  they  are  -free 
to  read.. study.  oY  pursue  other  per- 
sonal  interests.    In   a^idition  to 
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scheduled  hours,  fircfighicrs  often 
must  work  extra  hours  when  the> 
arc  bringing  a  fire  under  control. 
Whef  overtime  is  worked,  most  fire 
departments  give  compensatnrx 
time  offor  extra  pay. 
^  The  job  of  a  firefighter  involves 
nsk  of  dfeath  or  injury  from  sudden 
cave-ins  of  floors  or  toppling  walls 
and  danger  from  exposure  to  flames 
.and  smoke.  Firefighicrt  also  may 
come  in,  contact  with  poisonous,; 
flammable,  and  explosive  ^ases  and 
chemicals.  In  addition,  the> 
frequently  work  in  bad  weather. 

Fireflghters      fenerall>  are 
covered  by  hberal/fJ^nSon  plans ^ 
that  often  provide  fetirement  at  half 
pay  at  age  50  after  25  years  of  serv  - 
ICC  or^  any  age  if  disabled  in  th?. 
iine    of   duty,    Firefighters  also 
receive  paid  vacations.  Provisions 
for  Sick  leave  usually  are  liberal 
Health  and  surgical  benefit  plans 
are  offered  in  many  fire  depart- 
menu  and  compensation  is  pro 
vided  for  fircfighters^iitjured  in  the 
line  of  duty.  Most  fire  departments 
provide  p^d  holidays— ranging-  to 
1 1  or  more  a  year— or  compensato 
ry  timeoff  for  working  on  holidays. 

About  8  out  of  LO  firefighters  are 
members  of  the  InternartioTial  As  ' 
sociauon   of  Fir^figHters  (AFL 
jCIO).  ,  ' 
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SourcM  of  Additional 
Information 

Ipformation  on  obtaining  a  job  as 
a  firefighter  is  a^^ailable  frohv  local 
civil  service  commission  offices'  or 
fire  departments. 

Information  about  a  career  as  a 
firefighter*^  or  specific  job  duties 
may  be  obtained  from: 

International  A»ociation  of  Fir;  lighten, 
1 750  New  York  Ave  NW  ,  Washington, 
D  C.  20006. 

International  Assoctatioiv  dt  Fire  Chiefs* 
1725  K  St  NW..  Waihmfton.  D.C.  ' 
10006. 

Additional  informatmn  on  the 
salaries  and  holirs  of  work  of 
fi/efighters  in  various  cities  is 
published  annually  by  the  Interna- 


tional City  Management  Associa 
tion   m    its   Mufuctpa!  Yearbook, 
which  is  available  in  many  libraries. . 


GUARDS 

(D.O.T.  372.8^8) 

Natura  oftha  Work 

Guards  patrol  and  inspect  pro 
perty  to  protect  it  against  fire,  theft, 
vandailism,  and  illegal  entry  The 
specific  duties  of  these  workers, 
howevfr,  vary  by  size,  type,  and  lo 
cation  of  employer 

In     office  '  buildings,  banks, 
hospitals,  and  department  stores, 
guards  protect  records,  merchan 
dise,  money,  and  equipment  In  de 
panment  stores  thfey  often  work 
with  undercover  detectives  watch 
ing  for  theft  ^>  customers  or  store 
employees 

At  ports  ^d  railroads,  guards 
protect  merchindisc  m  shipment  as 
well  as  property  and  equipment 
They  insure  that  nothing  is  stolen 
while  being  loaded  or  unloaded, 
and  watch  for  fires,  prowlers,  and 
trouble  amortg  work  crews.  Some- 
times they  direct  traffic.        ^  / 

Guards  who  work  in  public 
Buildings,  such  as  museums  or  art 
galleries,  Iprotcct  paintings  or  ex- 
hibits from  fire,  theft,  or  damage. 


They  also  answer  routine  questions 
from  visitors  and  sometimes  guide 
traffic. 

In  large  factories,  aircraft  plants. 
an3  defense  installations  where, 
valuable  informatibn  must  be  pro- 
tected, some  gtiards  check  the  ere- 
dentiate  of  persons  and  vehicles  en-  ' 
tering  and  leaving  the  premises/ 
University,  park,  or  recreation 
guards  perfontTsimilar  duties  and 
also  may  issue  parking  pqnnits  and 
direct  traffic. 

social  affairs,  ^rts  events, 
conventions,  and  other  public 
gathenngs,  guards  maintain  order, 
give^  infonjiation,  and  watch  for 
Suspicious  persoiis. 

In  a  large  organization,  a  security 
officer  often  is  in  chargi  of  the 
guard  force,  in  a  small  organization 
a  single  worker  may  be  responsible 
for  secunty.  Patrolling  Osuaily  is 
done  on  foot,  but  if  the  property  is  * 
large,  .guards,  may  make  their 
rounds  by  car  or  motor  scooter 

As  they  hiake  their  rounds, 
guards  check  all  (\iyor&  and  win- 
dows, see  that.no  unauthorized  per- 
sons remain  after  working  hoprs, 
and  insure  that  fire  extinguishers, 
alarms,  spnnkler  systems,  furnaces, 
and  vanous  electrical  and  plumbing 
systems  are  working  properly  They 
sometimes  set  thermostats  or  turn 
on  machines  for  janitorial  workers. 

Guards  usually  are  uniformed 
and  often  carry  a  nightstick  or  gun. 
They  also  may  cairy  a  flashlight, 
whistle,  two-way  racfio,  and  a  watch 
clock— a  device  that  indicates  the 
time  at  which  they  reach  Various 
checkpoints. 


Ptacaa  of  Emptoymant 

In  1974,  aUnost  475,000 -per- 
sons— over  95  percent  of  them 
men— worked  as  guards.  Most  work 
in  office  buildings,  defense  installa- 
tions and  other  government 
buildings,  stores,  hotels,  banks,  and 
schools^  Large  numbers'  also  work 
in  mantff^aoturing  industries.' 

Although  guard  jobs  are  found 
throughout  the  country,  most  are 
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located 
areas 


in    highly  industnal4£ed 


Training^  Other  Qualifications, 
and  Adxancament 

Most  employers  prefer  guards 
who  are  high  school  graduates  Ap- 
plicants with  less  than  a  high  school 
education  Ajsually  are  tested  for 
their  reading  and  writing  abilities 
and  their  competence  in  following - 
written  and  osaJ  instructions  Em- 
ployers also  seek  peopljc  who  have 
had  expenence  in  the  military  po- 
lice or  in  State  and  lopal  police  de- 
partments 

Candidates  for  guard  jobs  in  the 
Federal  Government  must  be 
veterans,  have  some  ex^nence  as 
guards,  and  pass  a.wntten  Examina- 
tion For  most  Federal  gua^d  posi- 
,  tions,  applicants  must  qualify  in  the 
use  of  firearms  .A  dnver's  permit  is 
required  for  some  jobs. 

Many  employers  give  newly  hired 
guards  instn^tion  before  they  start 
the  job  and  also  provide  several 
weeks  of  on-the-job  trainmg. 
Guards  may  be  taught  the  use  of 
firearms,  the  admjnistratjon  of  fijst 
aid,  how  to  handle  vanous  emer- 
gencies, and  ways  to  spot  and  deal 
with  security  problems 

Applicants  are  expected  to  have 
g^pod  character  references,  no  po- 
lice record,  good  health  — especially 
in  hearing  and  vision  — arid  good 
personal  habits  such  as  neatness 
and  dependability  They  should  be 
mentally  alert,  emotionally  stable, 
and  physically  fit  to  cope  with 
emergencies  Some  employers 
require  guards  to  meet  beight  and 
weight  specifications  or  to  be  within 
a  certain  age  rangt 

Although  guards  in  small  compa 
mes  .receive  periodic*  salafy  in 
creases,  advancement  is  likely  to  be 
hrtiited    However,  most  large  or 
ganizations  Aise  a  military  type  of 
ranking^ that  offers  advancement  in 
position  and  salary   Guarjds  with 
some  collect:  education  ^ay  ad 
vance  to  jobs  thai  involve  adminis 
trative  duties  or  the  prevention  of 
espionage  and  sabotage 


Employmant  Outlook 

Employment  of.  guards  is  ex- 
pected to  grow  more  slowly  ' than 
the^verage  for^  all  occupations 
through  the  mid-1980s  ^4ost 
openings  will  arise  as  guards  retire, 
die,  or  leave  their  jobs  for  other 
reasons  Replacement  needs  in  this 
occupation  are  relatively  high 
because  guards  are  somewhat 
older,  on  the  average,  than  wprkers 
in  most  occupations  Opportunities 
Will  be  most  plentiful  for  persons 
seeking  work  on  night  shifts 

An  increase  in  crime  and  vandal- 
ism will  heighten  the  need  for 
secfunty,  in  and  around  plants, 
stores,  and  recreation  areas  Addi- 
tional guards  will  beneeded  to  pro- 
vide better  secunty,  but  an  in- 
creased usp*of  remote  cameras, 
alarm  systems,  and  other  electronic 
surveillance  equipment  is  expected, 
to  limit  employmenUgrowth. 


Earnlitgt  and  Working 
CondKlbnt' 

Guards  averaged  S2.71  an  hour 
in  1974,  ac9Qrding  to  a  Bureau  of 
L^bor  Statistics  survey*  cjf  urban 
areas.  Those  working  in  the  Nortfi 
^fned  more  th^n  the  average  while 
guards  employed  jrr*  the*  South 
earned  s6m&what  less  Guirds  earn 
about  four  fifths  as  much  as  the 
average  for  all  nonsupervisory 
workers  in  ppvale  industry ,  e;tcepi 
farming. 

Depending  on  their  expenence, 
newly  hired  guards  m  the  Federal 
Government  earned  between  $130 
and  $r46  a  week.  Top  supervisory 
guards  in  the  Federal  Go>ernment 
may  be  paid  up  to  $247  ^  week. 
These  workers  usually  receive  over- 
time pay  as  well  as  a  wage  dif- 
ferential for  the  second  and  third 
shifts.  Guards  generally  hare  paicf 
vacations,  sick-leave,  and  insurahce 
and  pension  plans.  * 

About  two-thirds  of  all  guards 
Uork  at  night,  the  usual  shift  lasts  8 
hours.  Some  employers  have'  three 
shifts  where  guards  rotate  to  divide  , 
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aytime,  weekend^  and  holiday 
work  equally  Guards  usually  eat  do 
the  job  instead  of  taking  a  regular 
lunch  break. 

Guards  often  work  alone,  so  that 
no  one  is  nearby  to  help  if  an  ac- 
cident or  injiTry  occurs.  Some  large 
firms  therefore  use  a  reporting 
service  lhai'enables  guards  to  be  in 
constant  contact  with  apcntral  sta- 
tion outside  the  plant.  If  they  fail  to 
transmit  an  expected  signal,  the 
central  station  investigates. 

SourcM  of  Additional 
Information 

Further  information  about  work 
opportunities  for  guards  ts  available 
from  local  employers  an;d  the 
ne^rfest  State  employment  service 
office. 


POLICE  OFFICERS 

(D.O.T.  375.1  18  through  .868 
and  377.868) 

N«tur«  of  th«  Work 

The.  secunty  of  our  Nation's  cit- 
ies and  towns  greatly  depends  on 
the  work  of  local  police  officers 
whose  jobs  range  from  controlling 
trafTic  to  preventing  and  investigat- 
ing cnmes.  Whether  on  or  off  duty, 
thc^  officers  are  expected  to  exer- 
cise their  authonty  whenever 
necessary.. 

Police  -officers  who  work  in  a 
small  community  have  many  duties. 
In  the  course  of  a  day  s  work,  they 
m^y  direct  traffic  at  the  scene  of  a 
fire,'  investigate  a  housebreaking, 
and  give  first  aid  to  an  accident  vic- 
tim. In  a  large  police  department, 
.by  contrast,  officers  usually  are  as- 
signed to  a  specific  type  of  duty. 
Most  officers  are  detailed  either  to 
patrol  or  traffic  duty,  smaller  num- 
bers are  assigned  td  special  work 
such  as  accident  ^  prevention  or 
operation  of  communications 
systems.  Others  work  ^s  detectives 
(plain-clothes  officer^;  assigned  to 
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cnminal  mvesugatiun*  ^uW  6iher^« 
as  experts  in  ^^hemicdJ  and  micro- 
scopic, analysts,  firearms  idenufu^a 
tion,  and  hand virn ting  axvd  finger 
plnnl  idenlifivaUoiL  In  ver>  large 
ciues*  a  few  officers  may^work  with 
special  units  such  as  mounted  and 
motorcycle  police,  harbor  patrols, 
helicopter  patrols,  canine  corps, 
^mobile  rescue  teams,  and  >ouih  aid 
services  ^ 

Most  newtl>  recruited  police 
ficers  begin  on  patrol  dut>  Recruits 
ma>  be  assigned  to  such  vaned 
areas  as  congested  business  distxicis 
or  outlying  residential  areas  The\ 
ma)  cover  their  beats  alone  or  wnth 
other  officers,  and  the>  ma>  nde  m 
a  police  vehicle  or  ^alk  on  "fool*' 
patrol  In  an>  case.  the>  become 
thoroughly  familiar  v^ith  conditions 
throughdut  their  area  and.  while  on 
patrol,  remain  alert  for  anything 
unusual  They  note  suspicious  cir 
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cumstances.  Such  as  open  wmdow^ 
or  lights  in  vacant  buildings,  as  well 
as  hazards  (to  pubhc  ^et)  sw^ch  as 
bumedn^ut  street  bghts  or  fallen 
trce^.  Officers  also  watch  for  ^6len 
automobiles  and  enforce  v^ffic 
regulations  At  regular  ini^rvals. 
they  report  to  police  head^Xiarters 
through  cfall  boxes,  by  radio,  or  by 
walkie  talkie  They  prepare  reports 
about  their  activities  and  may  be 
called  on  to  testify  in  court  when 
cases  result  tn  kgaJ  action 

Placet  of  Employment 

About  480.CX>0  full  time  officers 
worked  for  local'policc  depart- 
ments in  1 974.  Although  most  were 
men.  an  mcreasing  number  of 
women  are  employed  m  police 
work. 

Some  cities  have  v^ry  large  po 
lice  forces.  For  example.  New  York 


has  Over  30.000  police  officers  and 
Chic^o  over  13.000  Hundreds  of 
sma^l  communities  employ  fewer 
than  25  each  .  Women  police  of- 
ficers work  mainly  in  large  cities 

Trelnrng,  Other  Qutfimcattont, 
end  ijldvancernent 

.  Local  civil  service  regulauons 
govern  the  appointment  of  police 
officers  in  pracucally.aJl  large  cities 
and  in  many  small  ones.  Candidates 
must  be  IL^r^-dtizens.  usually  at 
least  21  years  of  age.  and  must  meet 
certain  height  ^and  weight  stand- 
ards, Ehgibihty  .for  appomimeni 
depends  on  performance  in  com- 
peuuve  examinations  as  well  as  on 
education  and  experieiK^e.  The 
physical  examinauons  often  mclude 
tests  of  strength  and  agility. 

Because  personal  characteristics 
such  as  honesty,  good  judgment, 
and  a  sense  of  responsibility  are 
especially  important  in  police  work, 
candidates  are  interviewed  by  a 
senior  officer  at  police  hcadquar-' 
tcrs,  and  their  character  traits  and 
background  are  investigated.  In 
spmc  police  departments,  can* 
didate^  also  may  be  interviewed  by 
a  psychiatrist  or  a  pyschologist,  or 
be  given  a  personality  'test. 
Although  police  officers  work  inde- 
pendently, they  must  perform  their 
duties  in  line  with  laws  and  depart* 
mental  rules.  They  should  enjoy 
working  ;ivith  people  and  should 
want  to  serve  the  public. 
.  In  large  police  departments, 
whcre'most  jobs  are  found,  appli- 
cants usually  must  have  a  high 
school^  education.  A  few  cities 
require  some  college  training  and 
some  hire  law  enforcement  students 
as  police  interns.  A  few  police  de- 
partments accept  applicants  who 
havdiess  than  a  high  school  ^uca- 
tion  as  recruits^  particularly  if  they 
have  worked  in  a  field  related  to 
law  enforcement. 

More  and  more,  police  depart- 
ments are  encouraging  applicants 
to  take  post-high  school  training  in 
sociology  aiKl  psychology    A«  a 
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result,  more  than  500  junior  col- 
leges, coiieges,  and  universities  now 
offer  programs  m  lav^  enforcement 
Other  courses  helpful  m  preparing 
for  a  police  career  include  English. 
Amencan  history,  civics  artd 
government,  business  law,  and 
physics  Physical  education  and 
spOrt^  are  especially  helpful  in 
developing  the  stamina, and  agility 
needed  for  police  work 

Young  persons  who  have 
completed  high  school  can  enter 
police  work  in  some  large  cities 
police  cadets,  or  trainees.'Nvhile^till 
In  thetr  teens:.  As  paid  civilian  em- 
ployees of  the  police  department, 
they  attend  classes  to  learn  police 
skills  and  do  clerical  work  They 
may  be  appointed  to  the  regular* 
force  at  age'21  if  they  have  all  the 
necessary  qualificatj^ons. 

Before  their  first  assignments,  of«% 
ficers  usually  gO  through  a  penod  of 
training.  In  smaJJ  communities^ 
recruits  learn  by  working  for  a  short 
time  with  experienced  officers. 
Training  provided  in  large  city  po- 
lice departments  is  more  formal  and 
may  last  several  weeks  or  a  few 
months.  T\}is  ^training  includes 
classroom  instruction  in  constitu- 
tional law  and  civil  rights,  in  State 
laws  and  local  ordinances,  and  m 
accident  investigation,  patrol,  and 
traffic  control.  Recruits  learn  how 
to  use  a  gun,  defend  themselves 
from  attack,  administer  first  aid, 
and  deal  with  emergencies. 

Police  officers  usually  become 
eligible  for  pr9motion  after  a 
specified  lyigjl)  of  service.  In  a 
large  dep^^tment.  promotion  may  • 
allow  an  officer  to  specialize  in  onc^ 
type  of  police  work  such -as  labora- 
tory work,  traffic  control,  commu- 
nications, or  work  with  juveniles. 
Promotions  to  the>rank  of  sergeant, 
lieutenant,  and  captain  usually  are 
made  according  to  a  candidate's 
position  on  a  promotion  1)^,  as 
determined  by  scores  on  a  written 
examination  and  on-the-job  per- 
'formance. 

Many  types  of  training  help  po- 
lice officers  improve   their  per- 


formance»on  the  job  and  prepare 
for  advancement  Through  training 
given  at  police  depaijunent  acade 
m»es  and  colleges,  officers  keep 
abreast  of  crowd-control 
techniques,  civd  defense,  legal 
developments  that  affect  thefr 
work,  ancfadvances  in  law  enforce- 
ment equipment  Many  police  de- 
partments encourage  officers  to 
work  toward  college  degrees,  and 
some  pay  all  or  part  of  the  tuition 

Employment  Outlook 

Pohce  work  is  attractive  to  many 
The  job  frequently  is  challenging 
and  mvoNes  much  responsibility 
Furthermore,  layoffs  are  rare  In  * 
periods  of  relatively  high^  unem- 
ployment, the  ri&mber  of  persons 
seeking  police  employment  may 'be 
greater  than  the  ,number  of 
openings.  However,  the  written  ex- 
ammations  and  stnct  physical  , 
requifements  ^ajways  eliminate 
many  applK;ants.  The  outlook 
should  be  good  for  persons  having 
some  college  training  in  law  en- 
forcement. Opportunities  should 
also  be  available  fOr  women  and 
minonty  applicants  as  niany  depart- 
ments recruit  these  workers  to 
make  police  departments  more 
represenutive  of  the  populations 
they  serve.  ^ 

Law  enforcement  is  complo<  and 
requires  an  approach  tailored  to  the 
particular  problems  Of  each  city. 
The  police  department  of  a  city 
with  a  large* mobile  population  is* 
likely  to  emphasize  traffic  control, 
preventive  patrol,  and  cooperation, 
with  police  agencies  in  the  sur 
roun^iing  areas.  In  smaller  cities,  or 
those  with  well  established  commu 
nities  and  fewer  employment  and 
recreation  centers,  policy  work  njay 
be  less  specialized.  In  either  case, 
however,  the  usual  way  of  increas 
ing  police  protection  is  to  provide 
more  officers  for  duty. 

Tiftnumber  of  officers-emplpy/cd 
will  depend  on  the  amount  of 
money  made  avail^le  by  local 
governments.  Because?  of  the  essen 
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ual  nature  of  poKce  woric,  it  is  likely 
that  funding  for  law  enforcement 
will  have  high  priority  and  that  the 
employment  of  city  police  officers 
will  .rise  faster  than  the  average  for 
other  occupations  through  the  mid- 
1980's. 

Earnings  and  WorMng 
Conditions 

In  1974,  entry  level  salaries  for 
police  officers  varied  widely  (torn 
city  to  city  In  some  smaller  com- 
munitjes>  officers  earned  Jess  than 
S600  a  month,  while  sofme  major  cit- 
ies offered  over  Si ,000  a  month  to 
new  employees  Most  officers 
receive  regular  salary  increases  dur- 
ing the  first  few  years  of  employ- 
ment until  they  reach  a  set  max- 
imum for  their  rank  Maximum 
earnings  ranged  from  about  SSOO.to 
over  S 1 ,200  a  month  in  1 974 

Promotion  to  a  higher  rank 
brings  a  higher  basic  salary  Serge* 
ants,  for  example,  started  at  a  salary 
as  high  as  S  1,300  a  month  in  1974 
and  in  the  largest  cities,  lieutenants 
began  at  over  $J,400  a  jnonth'  In 
general,  police  officers  are  paid 
about  one  and  one  half  times  as 
much  as  nonsupcrvisory  workers  in 
private  industry,  except  farming 

Police  de'partments  usually  pro- 
vide officers  with  special  al- 
lowances for  uniforms  and  furnish 
revolvers,  night  stickr,  handcuffs, 
and  other  required  equipment 

The  scheduled  workweek  for  po- 
lice officers  usually  is  40  hours 
Because  police  protection  must  be 
provided  around  the  clock,  in  all 
but  the  smallel^ommunities  some 
officers  are  on  duty  over  weekends, 
on  holitjays,  and  at  night  Police  of- 
ficers are  subject  to  call  any  time 
their  services  are  needed  and  may 
work  overtime  in  emergencies  In 
some  departments,  overtime  is  paid 
at  straight  time  or  time  and  one- 
half,  in  others,  officers  may  be 
given  an  equal  amount  of  time  off 
on  another  day  of  the  week. 

Police  officers  generally  are 
covered  by  liberal  pension  plans. 
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enabling  man>  to  rettre  half  pa> 
the  timc'thc>  reach  age  55  In 
addition,  paid  >acations«  sick  Iea>e« 
and  health  and  !tfe  insurance  plans 
frequently  arc  provided. 

Police  officers  may  bave  to  work 
outdoors  for  long  pcnods  in  all 
kinds  of  weather  The  injury  rate  is 
higher  than  in  man>  occupations 
and  reflects  the  risks  officers  take  in 
pursuing  speeding  motorists,  cap 
tunng  lawbreakers,  and  deaJing 
with  public  disorder 

Sources  of  Additional 
Information 

Information  about  entrance 
requirements  may  be  obtained  from 
local  civil  service  commissions  or 
police  departments 

AddilionaJ  information  descnb- 
ing  careers  as  police  officers  is 
available  from: 

•International  Association  of  Chiefs  of  Police. 
1  i  Firstfidd  Rd .  Gaithcrsburg.  Md 
2G760  ^ 

FraiemaJ    Order    of    Police,  N'aiional 
Headquarters,  3094  Bertha  St .  Flintr 
Mich  48504 


STATE  POLICE  OFFICERS 

(D.O.T,  375'll8,  .138,  .168, 
.228,  .268,  and  .388) 


Nature  of  th«  Work 


The  laws  and  regulations  that 
govern  the  use  cf  our  Natioji*s  road- 
ways are  designed  to  insure  the 
safety  of  all  citiz:n^  State  police  of 
fic^rs  (sometimes  called  State 
troopers)  pat/ol  our  highways  aYid 
enforce  these  law  s  ^ 

State  police  oTlcers  issue  traffic 
ticHets  to  motori  .ts  who  violate  the 
law,  At  the  scere  of  an  accident, 
,  they  direct  traffii ,  give  first  aid,  call 
for  emergency  equipment  including  j 
'ambulances,  and  write  reports  to  be 
i^d  jri  determining  the  cause  of  the 
zkcident 

\fn  addition.  State  pohce  officers 
plovide  services  to  motorists' on  the 
highways  For  example,  they  radio 
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for  road  service*  for  <jnvers  m 
mechanical  trouble,  direct  tourists 
to  their  destinauon,  or  give  mfor- 
mation  about  lodging,  restaurants, 
and  tourist  attractions. 

State  police  officers  also, provide 
traffic  assistance  and  control  during 
road  repairs,  fires,  and  other  emer- 
gencies, as  weU  as  for  special  occur- 
rences such  as  parades  and  sp6rt5 
events.  They  sometimes  check  the 
weight  of  commercial  vehicles,  con- 
duct driver  examinations^  and  give 
information  on  highway  safety  to 
the  public. 

In  addition  to  highway  responsi- 
bilities. State  police  may  investigate 
cnmes,  particularly  In  areas  that  do 
not  have  a  police  force.  They  some- 
times help  city  or  county  police 
catch  lawbreakers  and  control  civil 
disturbances.  State  highway  patrols, 
however,  normally  are  restricted  to 
vehicle  and  traffic  matters. 

Some  police  officers  work  with 
special  State  police  units  such  as 
the  mounted  police,  canine  corps, 
and  marine  patrols.  Others  instruct 
trainees  in  State  police  schools, 
pilot  police  aircraft,  or  specialize  in 
fingerprint  classification  or  chemi- 
cal and  microscopic  analysis  of 
criminal  evidence. 

State  police  officers  also  write  re- 
ports and  maintain  police  records. 
Sorpe  officers,  including  division  or* 
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bureau  chiefs  responsible  for  train- 
ing or  invesugation  and  those  who 
command  police  operations  in  an 
assigned  area,  have  administrative 
duties. 

Places  of  Employment 

About  45,500  State  police  of- 
ficers were  employed  rti  1974. 
Although  almost  all  were  men,*  posi- 
tions for  women  are  expected  to  in- 
crease in  the  future. 

The  size  of  State  police  forces  va- 
ries considerably.  The  largest  force 
(in  California)  has  over  5,000  of- 
ficers, the  smallest  (in  North 
Dakota)  has  fewer  than  100,  qne 
State  (Hawaii)  does  pot  maintain  a 
police  force. 

Training,  Other  Qualifications, 
and  Advancement 

State  civil  service  regulations 
govern  the  .appointment  of  State 
police  officers.  All  candidates  must 
be  citizens  of  the  United  States. 
Other  entry  requirements  vary,  but 
most  States  require  that  applicants 
have  a  high  school  education  or  an 
-equivalent  combination  of  educa- 
tion and  experience  and  be  at  least 
21  years  old. 

Officers  must  pass  a  competitive 
examination  and  meet  physical  and 
personal  qualifications.  Physical 
requirements  include  standards  of 
height,  weight,  and  eyesight.  Tests 
of  strength  and  agility  often  are  , 
required.  Because  hohesty  and  a 
sense  of  responsibility  are  impor- 
tant in  police  work»  an  applicant's 
character  and  background  are  in- 
vestigated. 1. 

Although  aUate  police  officers 
work  independently,  they  must  per- 
form  their  duties  in  line  with  de- 
partment  rules.  They  should  want 
to  serve  the  public  and  be  willing  to 
work  outdoors  in  all  types  of 
weather. 

In, all  States,  recruits  enter  a  for* 
mal  training  program  for  several 
months.  They  receive  classropm  in- 
struction in  State  laws  and  jurisdic-  ^ 
tions,  and  they  study  procedures  for 
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accident  investigation,  patrol,  and 
traffic  control.  Recruits  learn  to  use 
guns,  defend  thenytb^^from  at- 
tack, handle  an  a^/omobile  at  high 
speeds,  and  give  first  aid..  After 
gaining,^experience,  some,  officers 
take  advanced  training  in  police 
science,  administration,  law  en- 
forcement, or  cnpiinology.  Classes 
are  held  at  junior  colleges,  colleges 
and  universities*  or  special  police 
institutions  such\  as  the  National 
Academy  of  the  F\ederal  Byreau  of 
Investigation.  \ 
•  High  school  and  college  courses* 
in  English,  government,  psycholo- 
gy, sociology,  American  history, 
and  physics  help  in  pi^paring  for  a 
police  career.  Thysic^  education 
and  sports  are  useful  foi*. developing 
stamina  and  agility.  Corrmletion  of 
a  driver  education  course  i^nd  train- 
ing received  in  militar^  police 
schools  also  are  assets. 

Police,  officer  recruits  scfrve  a 
probationary  period  ranging  from  6 
months  to  3  years.  After  a  specffied 
length  of  time,  pfficers  becoi 
eligible  for  promotion.  Most  Statics 
have  ment  promotion  systems  that 
'require  officers  to  pass  a  competi-' 
tive  ^examination  to  qualffy  for  the 
next  highest  rank.  Although  the  or- 
ganization of  police  forces  varies  by 
State,  the  typical  avenue  of  ad- 
vancement' IS  from  priv^ate  to  cor- 
poral, to  sergeant,  to  first  sergeant, 
to  lieutenant,  and  then  to  c^tain. 
Police  officers  who  show  adminis- 
trative ability  may  be  promoted  to 
higher  level  jobs  such  as  commis- 
sioner dr  director. 
--In  some  States,  high  school  grad*- 
uates  may  enter  State  police  work 
as  cadets.  These  paid  civilian  em- 
ployees of  the  police  organization 
attend  classes  to  learn  various 
aspects,  pf  police  work  and  are  as- 
signed nonenforcement  duties. 
Gudets,  who  qualify  may  be  ap- 
pointed to  the  State  police  ^orce  at 
age  21. 

Employrptent  Outlook  ^ 

State  ffclice  employment  is  ex- 


pected to  grow  mucl;i  faster  than  the 
average  for  other  occupations. 
Although  rrrost  jobs  will  result  from 
this  growth',  some  openings  will  be 
created  as  officers  retire,  die,  or 
leave  the  occupation  for  other 
reasons.  As  job  openings  are  filled 
from  the  ranks,  of  available  appli- 
cants, the  inci;eased  interest  t>f 
women  in  j^blice  work  will  result  in 
greater  employment  of  v/omenTor 
patrol  duties. 

Although  some  State  police  will 
be  needed  in  criminal  investigatix)n 
and  other  nonhighway,  (junctions, 
the  greatest  demand  will  be  for  of- 
ficers to  work  in  highway  patrol. 
This  is  the  result  of  a  growing,  more 
mobile  population.  In  ever  increas- 
'  ing  numbers,  Americans  are  using 
the  Inotor  vehicle  as  a  source  of 
recreation.  Motorcycles,  campers, 
and  other  recreational  vehicles  will 
continue  to  add  to  the  Nation*s  traf- 
fic flo^  and  require  additional  of- 
ficers to  insure  the  safety  of 
highway  users. 

Because  law  enforcement  work  is 
becoming  more  complex,,  spe- 
cialists will  be  ne&ded  in  crime 
laboratories  and  electronic  data 
processing  centers  to  develop  ad- 
ministrative and  criminal  informa- 
tion systems.  However,  in  many  de- 
partments, these  jobs  will  be  filled 
by  civilian  employees  rather  than 
uniformed  officers. 


^      Earningt  and  Working 
Conditions 

In  1974,  beginnirtg  salaries  for 
State  police  officers  ranged  fropd  al- 
most ^600  to  about  $1,000  .a 
month.  The  most  common  enti^ 
rates  ranged  from  $600  to  $700'a 
month.  Althougl^  starting  salaries 
*are  normally  higher  in  the  West  and 
lower  in  the  South,  State  police  of- 
ficers on  the  average  earn  about  1 
1/2  times  as  much  as  nonsuperviso- 
ry  viforkers  in  private  industry,  ex- 
<Jept:farming. 

*  Stkte  p^ice  generally  receive 
regufar,  increases,  based  on  ex- 
perience^ and  performance,  until  a 
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specified  maximum  is  reached  In 
1974,*  maximum  rates  ranged  from 
about  $750  to  over  $  1 ,200  a  month; 
maximum  rat6s  were  most  com- 
monly between  $900  and  $1,000  a 
month.  Earnings  increase  with 
promotions  to -higher  ranks.  The 
most  common  maximum  salaries 
/or  State  police  sergeants  in  1974 
were  between  $1,000  and  $1,200. 
Lieutenants  earned  more,  often 
between  $1,200  and  $1,300  a 
month. 

State  police  agencies  usually  pro- 
vide officers  with  uniforms, 
firearms,  and  »other  necessary 
equipment,  or  give  sf)ecial  al- 
lowances for  their  purchase 

In  many.  States,  the  scheduled 
workweek  for  police  officers  is  40 
hours.  A^lthough  the  workweek  is 
longer  in  some  States,  hours  over 
40  are  being  reduced  Since  police 
.  protection  must  be  provicied 
around  the  clock,  some  officers  are 
on  dutyVover^  weekends;  on 
holidays,  and  at  night.  Police  of- 
ficers also  are  si^bject  to  emergency 
calls  at  any  time. 

State  police  usually  are  covered 
by  liberal  pension  plans.  Paid  vaca- 
tions, sick  leave,  and  medical  and 
life  insurance  plans  frequ^tly  are 
provided.    *  /  , 

The  work  of  State  police  officers 
is  sometimes  dangerous.  They  al- 
ways run -the  risk  of  an  automobile 
accident  while  pursuing  speeding 
motorists  or  fleeing  criminals.  Of- 
ficers also  face  the  risk  of  injury 
while  apprehending  criminals  or 
controlling  disorders.  / 

Sourcat  of  Additional  « 
Information 

rnforrhation  about  specific  en- 
trance requirements  may  be  ob- 
tained from  State  civil  service  com- 
missions or  State  police  headquar- 
ters, usually  located  in  each  State 
caj3ital.  ^ 
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CONSTRUCTION 

JNSPECTOBS 
(GOVERNMENT) 

(D.O.T.  168.168)  . 

Natur«'of  th«  Work 

Federal,  Stale,  and  local  govern- 
ment constrijctiob  inspectors  insure 
that  recognized  standards  of  safe 
construction  and  quality'workman- 
ship  are  observed  in  public  and 
private  construction.  They  inspect 
the  construction,  *  alteration,  or 
-repair  of  highways,  strieets,-#scwer 
and  water  systems,  dajns,  bridges, 
buildii^gs,  and  other  Structures  to 
insure  ^compliance  with  building 
codes  and  ordinances,  zoning  regu- 
lations, and  contract  specifications. 

Construction  inspectors  visit 
worksites  to  '  inspect  recently 
completed  construction.  On  large 
projects.  Visits  generally  are 
required  after  each  new  stage  of 
*  construction  is  completed.  Mem- 
bers of  large  inspection  staffs  may 
,  be  assigned  to  a  single  complex 
project.  Inspectors  prepare  written 
reports  and  often  keep  a  daily  log  of 
their  work*.  Inspections  are^rimari- 
ly  visual  in  nature,  although 
blueprints,  tape  measures,  standard 
electrical  ^  metering  devices,  and 
other^^typcs  of  testing  equipment 
frequently  are  used. 

Construction  inspectors  notify 
the  cotistruction  contractor,  su- 
perintendent, of  supervisor  when 
they  discover  i  detail  of  a  project 
tbat  is  not  in  compliance  with  the 
appropriate  codes,  ordinances,  or 
contract  specifications.  If  the  defi- 
ciency is  not  corrected  within  a 
reasonable  period  of  tipie,  they 
hav^e  authority  to  iss^e  a  "stop- 
work"  order. 

Many  inspectors  also  investigate 
reported  incidents'^;^^^^  of 

"bootlegging,**  construction  br  al- 
teration that  is  being  carried  on 
without  proper  permits.  Persons 
found  in  violation  of  permit  laws 
are  directed  to  obtain  permits  and 
submit  to  inspection. 


Construction  inspectors 
keep  abreast  of  new  building  code 
developments,  since  they  advise 
representatives  of  the  constructio 
industry  and  the  general  public  on 
matters  of  code  interpretation,  con- 
struction practices,  and  new  techni- 
cal developments.  Senior  inspectors 
usually  coordinate  the  inspection  of 
large  projects  and  handle  the  most 
complex  inspection  assignments 

In  addition  to  their  field  inspec- 
tion duties,  supervisory  construc- 
tion inspectors  assign  and  coor- 
dinate the  work  of  other  inspectors^ 
and  review  reports  submitted  to 
them  They  may  review  plans  and 
specifications  of  proposed  con- 
struction for  compliance  with 
codes,  interpret  codes  and  or- 
dinances, and  prepare  construction 
progress  reports.  Supervisory  build- 
ing inspectors  are  often  asked  to 
assist  in  drawing  up  or  revising  local 
building  codes  and  ordinances. 

Constmction  inspectors  general- 
ly specialize  in  one  particular 
type  of  construction  work.  Broadly 
categorized,  these  are  building, 
electrical,  mechanical,  and  public 
works.  ^, 

Building  inspectors  inspect  the 
structural  quality  of  buildings.  Be- 
fore construction,  they  determine 
whether  tf^  plans  for  the  building 
or  other  stnrcture  comply  with  local 
zoning  regulations^nd  are  suited  to 
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must  the  engineering  and  environmental 
demands  of  the  building  site.  They 
visit  the  worksite  before  the  foun- 
^»n  is  pbured  to  inspect  the  posi- 
tiOTfnig  and  depth  of  the  footings. 
They  inspect  the  foundation  after  it 
has  been  completed-  The  size  and 
type  of  structure  and  the  rate  of 
confpletion  determine  the  frequen- 
cy and  riumbe.r  of  other  visits  ,they 
must  make.  Upon  completion  of  the 
project,  they  qonduct  a  final  com- 
prehensive inspection.  Some  build- 
ing inspectors  may  specialize,  for 
example,  in  structural  steel  or  rein- 
forced concrete. 

Electrical  inspectors  inspect  the 
installation  of  electrical  systems 
and  equipment  to  insure  that  (}iey 
work  properly  and  are  in  com- 
pliance with  electrical' codes, 9nd 
standards.  They  visit  worksites  to 
^  inspect  new  and  existing  wiring, 
lighting,  sound  and .  security 
systems,  and  generating  equipment. 
They  also  may  inspect  the  installa- 
tion of  the  electrical  wiring  for 
heating  and  air-conditioning 
systems,  kitchen  appliances,  and 
other  components. 
'  Mechanical  inspectors  examine 
plumbing  systems  hicludin^  septic 
tanks,  plumbing  fixtures  and  traps, 
and  water,  sewer,  and  vent  lines. 
They  also  inspect  the  installation  of 
the  mechanical  c6mponents  of 
kitchen  appliances,  heating  and  air- 
conditioning  equipment,  g^oline 
and  butane  tanks,  gas  piping,  and 
gas-fired  appliances.  Some  special- 
ize in  inspecting  boilers,  mechani- 
cal components,  or  plumbing. 

Public  works  inspectors  insure 
that  Federal,  State,  and  local 
government  construction  of  water 
and  sewer  syste#is,  highways, 
streets,  bridges,  and  dams  conforms 
to  detailed  contract  specifications.'' 
They  inspect  excavation  and  fill 
operations,  the  placement  of  forms 
fpr  concrete,  concrete  mixing  Jind 
pouring,  and  asphalt  paving.  They 
also  record  the  amount  of  work  per- 
formed and  materials  used  so  that 
contract  payment  calculations  can 
be  made'.  I^ublic  works  inspectors 
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may  specialize  in  inspection  of 
highways,  rcltiforccd  concrete,  or 
ditches. 


Placet  of  Employment 

About  22.000  persons,  nearly  all 
of  them  men^^worked  as  govern- 
ment construction  inspectors  in 
1974.  More  than  three-fourths 
worked  for  municipal  or  county 
building  departments.  Public  works 
construction  inspectors  were  em- 
ployed primarily  at  Federal  and 
State  level. 

Thrcmi^Ioyment  of  loc^I  govern- 
ment construction  inspectors  is 
concentrat^  in  cities  and  in  subur- 
ban areas  undergoing  rapid  growth. 
These' governments  employ  large 
inspection  staffs,  inclifding  most  of 
the  inspectors  who  specialize  in 
Structural  steel,  reinforced 
concrete,  and  boiler  inspection. 

'About  half  the  construction  in- 
spectors empldyed  by  the  Federal 
Government  work  for  the  Depart- 
ment of  Defense,  primarily  for  the 
U.S.  Army  Corps  of  Engineers. 

Traini^ig,  Other  Quailficationt, 
and  Advancf  mant 

To  become  a  construction  in- 
spector, several  years  of  experience 
as  a, construction  contractor,  super- 
visor, or  craft  worker  are  generally 
required.  Federal,  State,  and  most 
locaf  governments  also  require  an 
applicant  to  hav^  a  liigh  school 
diploma.  High  school  preparation 
should  include  courses  in' drafting, 
mathematics,  and  English. 

Workers  who  want  to  become  in- 
spectors should  have  a  thorough, 
knowledge  of  construction  materi- 
als and  practices  in  either  a  general 
area  like  structural  or  heavy  con^* 
struction,  or  in  a  specialized  area 
such  as  electrical  or  plumbing 
systeAis,  reinforced  cpncrete,  or 
structural  steel.  Many  employers 
prefer  inspectors  to  be  graduates  of 
an  apprenticeship  program,  to  have 
studied  at  least  2  years  toward  an 
engineering  or  architectural  degree, 
or  to  have  a  degree  from  a  commu* 


nity  or  junior  college,  with  courses 
in  construction  technology, 
blueprint  reading,  t^hnical  mathe- 
matics, English,  and  buildtng  in- 
spection. 

,  Construction  inspectors  must  be 
in  good  physical  condition  in  order 
to  walk  and  climb  about  construc- 
tion sites.  They  also  must  liave  a 
mptor  vehicle  operator's  license.  In 
addition.  Federal,  State,  and  itiany 
local  governments  usually  require 
that  construction  inspectors  pass  a 
civil  service  examination.  ^ 

Construction  inspectors  receive 
most  of  their  training  on  thel^  job. 
Dunng  the  first  couple  of  weeks, 
working*  with  an  experienced;  in- 
spector t|jey  learn  about  inspection 
techniques,  codes,  ordinances,  Bnd 
regulations,  contract  specifications, 
and  cecordkeeping  and  reporting 
duties.  They  begin  by  inspectjnig 
less  complex  types  of  construjctibh 
such  as  residential  buildings., Tn^ 
difficulty,  of  their  assignment  is 
gradually  increased^  until  they,  are 
able  to  handle  compfex  assign^ 
ments.  An  engineering  degree'  is, 
frequently  needed  in  order  \o  'ad- 
vance to  supervisory  inspector. 

The  Federal  Government  and 
most  State  and  large  city  govern- 
ments conduct  formal  training  pro- 
grams for  their  construction  inspec- 
tors to  broaden  their  knowledge  -of 
construction  materials,  practices, 
and  inspection  techniques  and  to 
acquaint  them  with  new  materials 
and  practices.  Inspectors  who  work^ 
for  small  -agencies  which  do  not 
conduct  training  programs 
frequently  can*  broaden  theit 
knowledge  of  construction  and*  up- 
grade their  skills  by  attending  State- 
conducted  training  programs  or  by 
taking  college  or  correspondence 
courses. 


Employmant  Outlook 


Employment  of  government  con- 
struction inspectors  is.  expected  to 
grow.faster  than  the  average  for  all 
occupations  through  the  mid- 
1980's.  Because  of  the  increasing 
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complexity  of  ^construction 
technology  and  the  tr<nd  toward 
the,  establishment  of  minimum 
professional  standards  for  inspcc*^ 
tors  by  State  governments,  job  op- 
portunities should  be  best  for  those 

[*'Who  have  some  college  education 
or  knowledge  of  a  specialized  type 
of  construction.  > 

In  addition  to  growth  needs,  job 
openings  for  construction  inspec-* 
tors  will  occur  each  year  to  replace 
those  who  die,  retire,  or  transfer  to 
other  occupations. 

The  number  of  new  positions  (or 
construction  inspectors  will  be 
largely  affected  by  the  level  of 
new  housing  and  commercial 
building  activity.  Because  con- 
struction activity  is  sensitive 
to  ups  and  downs  in  the  economy, 
the  number  of*  job  openings  may 
fluctuate  from  year  to  year. 

The  demand  for  construction  in- 
spectors also  should  increase  as 
they  are  given  more  ^responsibility 
for  insuring  quality  workmanship 
and  safe  construction  of 
prefabricated    building  materials 

'and  other  components  that  are 
mass-produced  in  factories  and  as- 

I  sembled  on  the  construction  site. 


Earf^lnflt  and^Worfclng 
Conditions 

7' 

Starting  salaries  of  construction 
inspectors  working  in  cities  and 
'^owns  averaged  about  $10,500  a 
year  in  1974,  according  to  a  survey 
conducted  by  the  Public  Personnel 
Association.  Top  salaries  for  senior 
ihspectors  averaged  $13,000.  Sala* 
ries  fof  supervisory  inspectors  were 
higher  in  large  cities.  Among  geo- 
graphic regions,  the  western  region 
of  the  United  States  tended  to  have 
the  highest  salaries,  cities  in  the 
jsouthern  region  the  lowest. 

In  the  Federal  Government,  con- 
struction inspectors  started  at 
$8,500  or  $10,520  a  year  in  late 
197^4,  depending  on  the  amount 
andi  nature  of  their  earlier  work  ex- 
perience. Journeyman  construction 
inspectors  were  paijd  salaries  rang- 
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\n%  from  $12,841  to  $  1 7,497,  and 
more  «6xpcricnced  workers  were 
paid  saiartes  rahglng'from  $I5»48I 
to  over  $20,000  w 
Construction    mspcctors  often 

^  spend  a  large  portion  of  their  time 
ttavelipg  bctwieh  worksites. 
Usually^  an  automobile  is  furnished 
for  their  use  or  their  expenses  aire 
reimburse  if  they  use  their  own 
S^mce  they  spend  most  of  their  time 
outdoors  or  in  partially  enclosed 
structure's,  they  are  exposed  to  aJI 
types  of  inclement  weather 

Unlike  seasonal  ai)d  latermif 
tent  nature  of  emplo>ment  in  m2rn> 
of  the  occupations  associated  ^ith 
the  construction  industry.  Inspec 

,  tion  woA  tends  to  be  steady  and 
year-round.     ^  • 

SourcM  of  Addmonal 
Information 

Persons  seeking  additlonaJ  infbr- 
'mation  on  a  c^eer  as  a  State  or 
locaf  government  construction  in- 
spector should  cbntajt  their  ^tate 
or  local  employment  service,  or; 

lnicm*tJonaJ  bordcTtncc  Of  Building  Offi- 
cials. 5360  South  Workman  Mill  Rd  . 
Whitticr,  CaJif.  90601. 

Persons  interested  in  a  career  as  a 
construction  inspector  with  .  thp 
Federal  Government  can  get  •infor- 
mation from: 

Interatipcy  Bo«rd  of  the  U  S  Civil  Servfcc 
Examiner*  for  Washii^fton,  DC,'  1^00 
E  St  NW..  Wasi?inpon.  D.C.  204 1 5. 
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'heXlthand 

REGUJJMOeiY 
INSPECTORS 
(GOVERNMENT) 

•(D.O.T.  J 68. 168,  and  .287) 

.Natur*  of  «!•  Work 

Protcfcting  the  public  'from  health 
and  safety  hazards,  prohibiting  un- 
fair trade  and  employment  prac- 
tices, and  raismgv'e venue  are  in- 
cluded in  the  wide  range  of  respon- 
liblliUe^oi'  goverrthient  Health  and 
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regulatory  inspectors  hefp  insure 
observance  of  the  l^v,;s  and  regute- 
tions  tha\  govern  these  responsibili- 
ties. For  discussion  of  a  Qiird,  see. 
the  statement  oh  Construction  In- 
spectors (Government)  elsewhere, 
in  the  Handbook. 

The  duties,  titles,  and  responsi- 
bilities of  Federal,  State,  and  local 
health  and  regulatory  inspectors 
vary  widely.  Some  types  of  ifispec- 
tors  work  only  iqx  the  Federal 
Government  while  others  also  are 
employed  by  State  and  local 
governments  Man>  other  workecj 
employed  as  accountants*  agncuN 
turaf  cooperative  extension  service 
workers,  and  other  agncultural 
professionals  also  have  inspection 
duties.  ^ 

Health  Inspectors.  Health  inspec- 
tors work  with  engineers,  chemists, 
microbiologists,  arid  health  workers 
to  insure  complianc^e  with  public 
health  and  safety  regulations 
governing  food,  d^gs,  and  various 
other  consumer  products.  They  ^dso 
*  administer  regulations  that  govern 
the  quarantine  of  persons  and 
products  entering^die  United  States 
.  from  foreign  countries.  The  major 
types  of  health  inspectors  are:  food 
and  drug,  meat  and  poultry,  agricul- 
".tural  quarantine  inspectors,  and 
sanitarians.  In  addition,  some  in- 
spectors^ ^Vork  in  a  field  which  is 
closely  related  to  food  inspection- 
agricultural  commodity  grading. 
Most  food  and'  drug  inspectors 
.  'specialize  in  one  area  of  inspection  . 
sucH'as  food,  feeds  and  pesticides, 
weights  and  measures,  or  drugs  and 
cosmetics.  Some,  especially  those 
who  work  for  the  Federal  Govern- 
ment, may  be  proficient  in  several 
of  these  areas.  Workii^g  individually 
or  in  teams  under  the  direction  of  a 
senior  or'supervisdryinipector  they 
travel  throu^out  a  geographical 
area  to  check  periodically*  firms 
that  produce,  handle,  store,  amd 
market  food,  drugs,  and  cosmetics. 
They  look  for  evidence  pf  inaccu- 
rate product  labeling,  decomposi- 
tion,-chemical  or  bacteriological 


coptammauon,  and  other  fiu^tors 
that  could  result  m  a  product 
becommg  ^Ja^nM  to  consumer 
health.  They  assemble  evidence  of 
tdolauons,  using  portable  scales, 
cameras,  ultraviolet  lights,  pon- 
tainer  sampling  devices,  thermome- 
ters, chemical  testing  kits,  and- 
other  types  df  equipment,  y 

Product  samples  collected  as  part 
of  Jfte,ir  exammatiops  are  sent  to 
Jajifcratonos'  for   analysis.  •  After 
cqmplepng  their  mspection/mspec- 
xori  drspuss  their  obscrvauons  with 
the  management  of  the  plant  and 
point  out  any  aireas  whef€  cor- 
rective measures  are  needed.  They 
prepares  wntien  .reports  of  thc4r 
findings,  arfd,  when  necessary ,  com- 
pile evidence  that  may  be  used  in 
"court  if  legal  actions  most  be  taken 
to  effect  compliance  wifJi  thoJaw." 
.  Federal  and  State  laws^  en^wwer 
meat  and  poCdtry  inspectors  to  in- 
spect  meat,   poultry,^  and  their 
byproducts  to  insure  that  they  are 
wholesome  and  safe  for  public  con- 
sumption. Working  as  part  of  a  con- 
stant onsite  team  under  the  general 
supervision  of  a  veterinarian,  they 
inspect  meat  and  poultry  slaughter- 
ing,  processing,  'a^d  packaging' 
operations.  They  also  check  to  see  ^ 
that  products  are  labeled  correctiy 
and  tlTat  proper  sanitation  is  ntain^ 
talned     in     slaughtering*    and  ' 
processing  operations. 

Agricultural  quarantine  inspectors 
protect     American  agricultural 
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produpts  from  the  introductjon  and 
^read  of  fdreign  plant  pests  and 
anunal  diseaj^.  To  s^eguard  the 
health  of  crops,  forests, 'and 
gardens,  tfie>  inspect  sHips,  aircraft, 
railroad  cars,  ^d  motor  vehicles 
entering  the  United  Stales  for  the 
presence  of  restricted  or  prohibitecj 
plant  or  animal  materials. 

Samianans,  working  primarily 
for  State  and  local  governments, 
perform  a  vanet>  of  inspection  du- 
ties toiielp  insure  that  the  food  peo* 
pie  eat.  the  water  they  drink,  and 
the  air  they  breathe  meet  govern- 
ment standards.  They  chotV  the 
cleanliness  and  .safety  ofM'ood  and 
beverages  produced  m  daines  and 
processing  plants^  or  served  in 
restaurants,  hospitals,  and  other  in-, 
stitutions.  They  often  examine  the 
handling,  processing,  and  serving  of 
food^or  compliance  with  sanitation 
rules  and  regulations.  ^ 

Samtanans  concerned  witn  waste 
control  oversee  the  treatment  and 
disposal  of  scwagt,  refuse,  and  gar- 
bage. TJhey  examine  places  where 
pollution  IS  a  danger,  perform  tests 
it)  detect  pollutants,  and  collect  air 
or  water  samples  for^  analysis. 
Sanitanai^^  determine  the  natur^. 
and  cause  of  the  pollution,  then 
initiate  action  to  stop  it.. 

In  large  local  and  State  health  or 
agncultufe  departments,  samtan- 
ans may  speaalue'in  areas  of  work 
such  as  milk  and  dairy  products,, 
food  sanitation,  waste  control,  air 
pollution,  ins^tutional  samtation, 
and  occupational  health.  In  rural 
areaSyand  srnall  cities,  they  may  be 
responsible  for  a  wide  range  of. en- 
vironmental health  activities. 

Agncultural  commodity  grader^ 
apply  quality  standards  to  various 
commodities  to  insure  that  retailers 
and  consumers  receive  good  and  re- 
liable products.  They  generally  spe- 
cialize in  an  area  siurh  as  egg 
products,  processed  or  Tr^h  fruits 
and,  vegetables,  grain,  or  dairy 
products.  They  inspect  Samples  of  a 
particular  product  to  determine  its 
quality  and  grade,  and  issue  official 
grjkding  certificates.  Graders  also 


may  in^>ect  the  plant  and  equip- 
ment to  insure  that  adequate  sanitar 
U(5n  stapdards  are  maintamed. 

♦ 

^  Refttlatory  Inspectors.  Regulatory 
ihspectors  insure  compliance  wix^ti 
various  laws  and  regulations  ..that 
protect  the  public  Welfare.  Impor- 
tant types  of  regulatory  inspectors 
are.  immigration,  customs,  aViation 
safety,  mine,  jwage-hour  com- 
pliance, ilcohoj,  tobacco,  and 
firearms,  arui  occupational  safety 
inspectors.  * 

Immigration  inspectors  interview 
and  examine  people  seeking  admis* 
sion,  readmtssion,  or  the  pnvileges 
of  passing  through  or  residing  in  the 
United  States.  They  inspect  the 
passports  of  those  seeking  to  enter 
the  United  States  ta  determine 
whether  they  are  legaTl^kligible  to 
enter  and  to  vepfy  their  otuenship, 
status,  and  identity.  Immigration  in- 

/spectors  also  prepare  reports,  main- 
tain records,  and  process  applica* 
tions  and  petitions  by  aliens  for 
pnvilgges  such  as  immigrating  to  or 
living  temporarily  in  the  United 
States.' 

Customs  inspectors  enforce  the 
laws  governing  U.S.  imports  and  ex 
ports.  Stationed  at  airports, 
seaports,  and  border  crossing 
points,  'they  cSunU  v^eigh,  gauge, 
^  measure,  and  sample  commercial 
c^goes  entering  and  leavihg^the 
United  States  to  determine  the 
amount  of  tax  that  must  be  paid. 
They  also  inspect  baggage  and  arti- 
cles worn  or  carried  by  the  passen- 
gers and  crew  of  ships,,  aircraft,  and 
motor  vehicles  to  insure  that  all 
merchandise  being  brQught  through 
ports  of  entry  is  declared  and  the 
proper  taxes  paid. 

Aviation  safety  officers  insure  fhat.. 
Federal   Aviation  .  A4ministration 
(FAA)  regulations  that  govern  the 
quality  and  safety  of  aircraft  equip-  . 
ment  and  personnel  are  maintained. 
Aviation  safety  crfficen  may  inspect 
aircraft     manufacturing,  main- 
tenany,  or  oper^Qns  procedures 
They  usually  specialize  in  inspect 
ing  either  eamxnercial  or  general 


anation  aircraft  They  are  responsi- 
ble for  the  inspection  of  aircraft 
manufacturing  and  of  nuijor 
repairs.  They  also  certify  aircraft 
pilots  and  schools,  pilot. examiners, 
flight  instructors,  and  instructional, 
materials,  . 

Mine  inspectors  work  to  enhance 
the  h^th  and  safety  of  miners  and 
to  promote  good  mining  practices 
To  insure  com{rtiance  with  safety 
laws  and  regulations,  mine  inspec- 
tors visit  mines  and  related  facilities 
to  obtain  information  od  health  and 
safety  conditions 

Mine  inspectors  discuss  xheir 
findings  with  the  m'anagement  of 
the  mine,  prepare  written  reports 
that  incorporate  their  findings  aiKl 
decisions,  ^d  issue  notices  of 
fmdings  that  describe  violations  and 
hazards  that  must  be  cop^ted 
They  also  investigate  and  prepare 
reports  on  mine  accidents  and 
direct  rescue  and  flrefighting  opera- 
tions  when  fires  or  explosioiu 
occur. 

Wage-hour  compliance  officers  in- 
spect the  employer's  time,  payroll, 
and  personnel  records  to  insure 
compliance  with  the  provisions  of  ' 
various  Federal  laws  on  minimum 
wages,  overtime,  pay,  employment 
of  minors,  and  equal  employment 
opportunity  They  often  interview 
employees  to  verify  the  employer's 
records  and  to  check  for  any  com- 
plaints. » 

Alcohol,  tobacco,  and  firearms  in- 
spectors insure  that  the' industries 
which  manufacture  these  products 
comply  writh  the  provisions  of 
reyenue  laws  agid  other  regulations 
on  operating  procedures,  unfair 
competition,  *and  trade  practices. 
They  spend  most  of  .the^  time  in- 
specting distilleries,  wineries,  and 
breweries,  ci^  and  cigarette 
manufacturing  plants,  wholesale 
liquof  dealers  and  importers, 
firearms  and  explosives  manufa^ 
turers,  dealers,  and  users,  and  other 
regulated  facilities.  They  periodi- 
cally audit  these  establishments  to 
determine  that  app/opriate  taxes 
are  correctly  determined  and  paid. 
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Over  1  10,000  people,  5  percent 
of  them  women,  worked  as  health 
and  regulatory  inspectors  in  1974 
The  largest  single  employer  of  food 
ao(>»drug  inspectors  is  the  U  S 
Food  and  Drug  Admmistj^tion,  but 
the  majonty  work  for  State  govern- 
ments Meat  and  poultry  in^ctors 
and  commodity  grgdijrs  who  work 
in  processing  plants  are  employed 
mainly  by  the  U  S  Department  of 
Agnculture  Agncultural  quaran- 
tine inspectors  work  either  for  the 
0  S'  Public  Health  Senrice  or  the 
L'.S  Department  of  Agriculture 
Sanitarians  work  pnmanly  for  State 
and  local  governments 

Regulatory  inspectors  work  for 
vanous  agencies  within  , the  Federal 
Government,  mainly  in  regional 
and  distritt  offices  distnbuted 
throughout  the  United  States.  For 
exail^pfe.  aviation  safety  ofRcers 
work  for  the  Federal  Aviation  Ad- 
ministration, wage-hour  com- 
pliance officers,  for  the  Department 
of  Labor;  mine  inspectors,  the  De- 
partment of  the  Intenor,  and  al-« 
cohol,  tobacco,  and  firearms  in- 
spectors* the  Treasury  Department, 
Immigratio/t  customs*  and  agncul- 
tural quarantine  inspectors  work  at 
U.S  airports*  seaports*  border 
^  crossing  points*  and  at  foreign  air- 
ports and  seaports.' TTiey  are  em-^ 
^ployed  by  the  Justice  and  Treasury 
Departments. 


Training,  AdvanctmtF^t^and 
Oth«r  Quaimcatlori^  ^ 

Because  inspectors  perfonA  such 
a  wide  range  of  duties.  qualiGca 
tions  for  employment  in  these  posi 
tions  vary  greatly.  The  Federal 
Government    required   a  passing 
score  on  the  Professiorial  and  Ad 
^inistrative   Career  Exaniination 
(PACE)  for  several  inspector  occu 
pations.    including  immigration; 
Ctistoms;   wage   and   hour  com- 
pliance'^   alcohol*    tobacco*  aiid 
fireanr^,  occupational  safety;  and 
consumer  safety  (food  and  drug) 


To  take  this  exarpination,  a 
bachelor's*  degree  or  3  years  of 
responsible  work  experience*  or  a 
combination  of  the  two,  are 
required  It\  some  cases,  agencies 
will  give  p^i-eference  to  an  applicant 
whose  course  woric  or  Woric  ex- 
penence  is  related  to  the  fiejd'oT 
employment.  t  * 

Other  FederaT  inspectors  must 
passman  exanunation  based  on  spe- 
cialised knowledge*  in^addiuon  to 
having  woric  experience  in  related 
fields  These  include  commodity  in- 
spectors such  as  those  in  meat, 
poultry,  livestock,  an^  egg 
products 

Air.safety^ntpectors  must  have 
considerable  expenence  in  aviation 
maintenance*  and  ^  FAA  Air 
Frame  and  Power  Plant  certificate. 
In  addition,  various  pilot  cer- 
tificates antlr  considerable  flight  ex- 
'pcrience'are  required*  with  the  type 
dependent  on  the  inspection  duties 
Many  air  safety  inspectors  receive 
both  their  flight  training  and 
mechanical  graining  in  the  Armed 
Forces  No  written  examination  is 
r'equTred. 

Applicants  for  mine  safety  in- 
spector positions  generally  must 
have  speqialized  work  experience  in 
mine  management  olr  supervision, 
or  possess  a  skill  such  as  electric^J 
engineering  (for  mine  eleccrical  in- 
spectors) In  some  cases*  a  general 
aptitude  test  may  be  required.  Ad- 
vancement to  a  supervisory  position 
is  cdmpetitive. 

^mc  Civil  Service  registers  in 
eluding  those  for  agricultural 
quarantine  inspectors  and  fruit  and 
vegetable  graders*  fate  applicants 
solely  on  their  experience  and  edu- 
cation and  require  no  written  ex- 
amination. 

Qualifications  for  inspectors  at 
the'State  and  local  level  are  usually 
similar  to  those  for  Federal  em- 
ployees. However*  this  may  vary 
among  government  employer^,  par^ . 
ticularly  at  the  local  level. 

All  inspectors  are  trained  in  the 
laws  and  inspection  procedures  re« 
lated  to  their  specific  ^eld  through 


a  combination' 6f  classroom  and  on- 
the-job  training*  In  general*  people 
who  want  to  become  heaith  and 
regulatory  ixispectors  should  be 
able  to  accept  responsibility  and 
,  like  detailed  work.  They  should  be 
neat  and  personable  and  able  to  ex- 
press themselves  well  orally  and  \n 
writing! 

Alf  Federal  ,Govemment  inspec- 
tors are  promoted  o»  a  Crvil  Service 
'*carecr  ladder.'*  This  ijieans  that* 
assuming  satisfactory  wort:  per- 
formance, workers  will  advance  au- 
tomatically* usually  at  I  -year  inter- 
vals* lOi  a  specified  maximum  level. 
Above  this  level  (usually  superviso- 
ry positions)*  advancement  is  com- 
peuuve*  based  on  needs  of  the  ' 
agency  and  individual  merit 


^enc 


Emptoymtnt  OutloMOl^' 


Employmejjt  of  health  and  regu- 
latory inspectors  •a^  a  group  is  ex- 
pected' to  increase  faster  than  the 
average  for  all  occupations  through 
the  mid- 1 980*6.  The  growth  in  em- 
ployment of  health  inspectors  is  ex- 
pected to  be  more  rapid  than  that  of 
regulatory  inspectors.  In  addition  to 
job  opportunities  stemming  from 
growtK,  many  inspectors  wiy  be 
needed  each  year  to  replace  those  |^ 
who  die;  retire*  or  transfer  to  other 
occupations. 

Increased    Sood  consumption 
caused  by  population  growth  and 
greater  public  cor^ce.m  over  poten- 
tial health  hazards,  should  create 
additional  jobs  for  food  and  drug, 
meat  and  poultry,  and  other  com- 
modity ^inspectors   and   graders.  ^ 
Public  concerns  for  improved  quali- 
ty and  safety  of  consumer  products 
also  should  reslilt  in  new  legislauon 
in  these  areas^requiring  additional  ' 
inspectors  to  insure  compliance, 
^viauon   industry   growth,  in- 
creased international  travel,  and  in-  > 
creases  in  the  volume  of  U.S.  im- 
ports and  exports  thquld  conunue 
to  create  new  openings  for  aviation 
safety  officers*  quaranune  and  im-  ^ 
migration  inspectors*  and  customs 
inspectors.  Increasing  coal  mining 


ERIC 


207 


PROTECTIVE  AND  RELATED  SERVICE  OCCUPATIONS 


'  •  197 


activit>  and  concern  o>er  mme 
safet)  should  create  additional 
mme  inspector  jobs.  Continued 
public  pressure  for  equal  employ 
ment  ri^ht^  should  cause  a  grovrmg 
need  for  v^age-hour  cornphance  of- 

*  ficers 

Earningt  and  JA^orking 
CondWonr 

Wjth  the  exception  of  mine  in- 
spectors and  aviation  safei>  of- 
ficers, the  Federal  Government 
paid  health  apd  regulator>  inspec- 
*  ,tors  ^nd.  feracjers  startmg  salanes  of 
$8,500  or  SI 0,5 20  a  year  in  late 
1974,  dep^ending  on  the* 'type  of 
position  and  the  qualifications  of 
the  applicant  Aviation  safety  of- 
ficers and  mmmg  mspectors  usually 
received  starting  salaries  of 
$12,841 

Salaried  of  experienced  meat  and 
poultry  inspectors,  egg^roduct  in* 

*  spe*.tofs,  agncuitural  quaran^tme  m- , 
spectors,   alcohol,    tobac<«o,  and 

,  firearms  mspectors,  and  customs 
and  immigration  inspectors  were  al- 
most $13,000  a  year  in  late  1974. 
Experienced  food  and  drug  inspeo- 
tcys  (consumer  safety  officers^, 
agricultural  quaramine  inspectors, 
and  wage-hour  compliance  officer^ 
usually  received  salaries' of  about 
S  15,500  from  the  Federal  Go^'em- 

.  ment  in  late  1974.  Mine  inspector 
and  avyation  s^fqty  officers  earned 
between  S  18,500 'and  S22,OQO. 
Nonsupervisory*  ^lyiitarians  had 
average  Starting  salanes  of  almost 
S10,OOQ  in  late  1974,  accordirrg  to 
a  survey  by  the  International  Per- 
sonnel Management  Association  in 
selected  U.S.  cities  and  counties. 
Those  working  for  State  govern- 
ments enmed  about  S 1 ,000  less. 

Most  health  and  regulatory  in 
spectors  liv^  an^acti've.  life,  meeting 
many  people  and  working  in  a 
variety  ,  of  envircmments.  Many 
travel  frequently  and  are  usually 
furnished  with  an  automobile  or 

'  reimbursed  for  travel  expense^ 
At  times  inspectors  must  work 
under  unfavorable  working  condi 
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tions  For  example,  meat  and 
poultry,  and  alcohol,  tobacco,  and 
firearm>  '  inspectors  frequently 
come  m  conuct  with  suong.  un 
pleasant  odojj.  mine  '  inspectors 
often  spend  a  great  deal  of  time  in 
rnines  where  they  are  exposed  to 
the  same  hazards  as  miners.  Many 
insp>ectors  work  long  and  often  ir- 
regular hours 

Sources  of  AddWonal 
information 

Forfacts  about  insfvector  careers 
4n  tHe  Federal  Government,  con- 
tact 

Inlcragcnc)  Bovd  of  U  S  Civil  Service  Ex- 
2f9inen  for  W2&hin|:ton.  OC  .  I9O0  E 
,St  NW  .  Wa^injion.  DC  20415  - 

More  detailed  information  on 
qualifications '  for  Federal  jobs  is 
available  from  local  Civil  Service 
Commission  offices  or  from  in- 
dividual Federal  agencies.  * 

Information  about  career  oppor* 
tumties  as  inspectors  in  -Stafc  and 
local  governments  is  availa^  from 
.State  civil  service  commissions, 
usually  located  in  each  State 
capital,  or  from  local  government 
offices. 


odbupATIONAL  SAFETY 
AMD  HEALTH  WORKERS 

{D.OTT.  010,081;  012.081  and* 
.188;  079.188;  16^.^68,  .268,  and 
.284;  379.387;  821.387;  and  ' 
909.128) 

Natura  of  the  Work 

People  in  the  occupational  safety, 
and  health  field  have  the  challeng- 
ing job  of  insuring  a  safe*  and 
healthful  environment  foe  workers 
and  safe  products  for  consumers. 
Safety  and.  health  workers  in  a 
number  of  different  occupations 
strive  /o  control  occupational  ac- 
cidents and  diseases/  property 
losses,  and  injunes  from  unsafe 
products.  This  statement  discusses 
both  professional  and  paraprofes- 


sionaj  occupatsons  in  piivate  indus- 
try ,  for  a  dis^^ission  of  related  occju 
pations  in  government,  see  the 
statement  on  Heallh*and  Regulato- 
ry Inspectors  elsewhere  In  the 
^Handbook 

The  largest  nymber  of  safety 
workers  arc  safety  engineers. 
Although  all  of  them  are  con- 
cerned with  preventing  acci- 
dents, ihQir  specific"  tasks  de- 
pend on  where  they  work.  For 
example,  the  safely  '  engineer 
*  working  in  a  lar^e  manufacturirig 
plant  (DOT  012  081)  may 
develop  a  comprehensive  safety, 
program  covering  several  thousand 
employees  This  usually  entails 
detailed  analysis  of  each  job  in  the 
plant  to  identify  potential  hazards 
so  that  preventive  rneasures  can  be 
taken  When  accidents  do  occur, 
.safety  engineers  in  rnanufactunng 
plants  mvestig^  to  determine  the' 
cause.  If  poor  design.'  improper 
maintenance,  or  mechanical  failure 
is  involved,  they  use  their  technical 
skills  to  correct  the  situation  and 
prevent  its  recurrence.  When 
human  error  is  the  cause  of  an  ac* 
cident.  safety  er\ginecrs  may 
establish  training  courses  for  plant-, 
workers  and  supervisors  of  ?  re- 
emphasize  existing  ones.  ; 

'Safety  engineers  who  work  for 
pTJcking  ^companies  (D.O.T, 
909.128)  study  schedules,  routes, 
loads,  and  speeds  to  dqt^nnine  their 
influence  on  trucking  accidents. 
They  also  iiisp>ect  he*avy  ngs,  sucb 
as  trucks  and  trailer^,'  to  suggest 
^^ays^of  safer  operation.  In  the  min- 
ing industry,  safety  engineers 
(D.Ofr.  010.081)  jpay  inspect  un- 
derground, or  open  pit  aceas  to  irt 
sure  compliance  with  State  and 
Federal  laws,  design  pfotective 
equipment  and  s^ety  devices  for 
mine  machinery,  or  lead  refscue  ac 
tivities  during  emergencies. 

Many  safety  engineers  are 
directly  concerned  with  the  safety 
of  their  company's  prodOct.  They 
work  closely  with  design  engineers 
to  deveJop  models  which  meet  all 
safety  standards  and  they,i7ionitor 
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the  manufacturing  process  to  insure 
the  safety  of  the  finished  product. 

Safeguarding  life  and  property 
against  loss  from  fire,  explosion, 
and  related  hazards  is  the  job  of  the 
fire^  protection  engineer  (D.OT, 
012  188).  Those  who  specialize  m 
research  mvesugate  problems  such 
^  fires  in  high  nse  buiJdmg^  or  the 
manufacture,  handling,  and  >torage 
of  flaqimable  materials.  Fire  pro- 
tecuon  engineers  m  the  field  use 
these  research  findmgs  to  identify 
hazards  and  devise  ways  to  correjci 
them  For  example>  new  findings 
concerning  flashpomts  uhe  lem^^ 
perature  at  which  different  materi- 
als will  Ignite)  are  valuable  to  the 
engineer  designing  storage  facilities 
in  a  chemical  plant 

Like  safely  engineers,  fire  protec- 
uon  engineers  may  have  different 
job  duties  depending  on  where  they 
work.  One  who  works  for  a  fire 
equipment  manufacturing  company' 
may  design  new  fire  protection 
devices,  ^hile  engineers  in  consult- 
ing firms  worV  with  architect!  and 
others  to  insure'  that  fire  s^eiy  is 
built  into  new ^ structures.  In  con- 
trast, fire  ppot^eciion  engineers 
working  for  insurance  r^^ing  bu- ' 
feaus  (organizations  that  calculate 
basic  exists  of  insurance  coverage  in 
particular  areas)  inspect  private, 
commercial,  and  industrial  proper- 
ties to  evaluate  the  adequacy  of  fire 
protection  for  the  entire  area.  Many 
/ire  prot^dtion  engineers  have  spe- 
^cial  expertise  iif  one  &rea  or  more  of 
fire  protection,  such  as  sprinkler  or 
fire  detection  system6. 

Losses  in  the  workplace  cannSt 
be  "reduced  v^thout  measures  to 
eliminate  hazards  to  .wo/kers* 
health.  Designing  and  maintaining  a 
healthful  work  environment  is  the 
job  of  the  industrial  hygienist 
(D.O.T.  079.188).  "rfiese  .health 
professionals  are  concerned  with 
how  noise,  dUst,  vapors,  art^d  other 
hazards^common  to  the  industrial 
settiog  affect  workers'  health.  After 
a  problem  is  detected,  perhaps  by' 
analyzing  employee  medical 
records,  the  industrial  hygienist  at 
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the  jobsite  may  take,  air  samples, 
monitor  noise*  levels,  or  measure 
radioactivity  l<^els  in  the  areas 
under  investigation 

Other  industrial  hygifmsts  work 
m  pnvate  laboratones  or  in  thoie 
maintained  by  large  insurance  com 
panies  or  industrial  firms.  Labora 
tory  hygienists  anal)ze  air  samples, 
do  research  on  the  reliability  of 
health  equipment  such  as  respira 
tors,  or  investigate  the  effects  of  ex 
pojur?  to  'chemicals  or  radiation 


168.168;  in  property -liabihty  m- 
surance  compzmies  perform  many 
services  for  their  clients.  These 
range  from  correcting  a  single 
hazard  m  a  small  business  to  devis- 
ing a  program  to  eliminate  or 
reduce  ail  losses  arising  out  of  a 
large  firm  s  (Operation.  W  hen  deal- 
mg^y^Tiih  a  new  account,  the  con- 
sultant makes  a  thorough  inspec- 
tion of  the  plant  and  then  confers 
with  m<inagement  to  formulate  a 
♦program  that  meets  the  company  's 


Some  »  hygienists    specialize     in  ^  n^eds  The  consultant  may,  for  ex- 


problenis  of  air  £md  water  polKition 
For  example,  these  health  profes- 
sionals may  work  wah  government 
officials,  environmental  groups,  or 
ganized  labor,  and  plant  manage 
ment  to  develop  a  system  to  screen 
harmful  substances  before  the> 
enter  and  pollute  |  river 

Lot^  c on trol  and  oct upa tmnal 
health       consultants      *  CD,OT. 


ample,  help  serupj)lani  health  pro- 
gr<ims  and  medical  services,  assist 
plant  personnel  to  insure  that  a  new 
facility  meets  afl  safely  require- 
ments, or  tram  plant  safely  people. 
Safely  and  health  consultants  also 
help  fheir  company's  underwriters 
determine  whether  a  nsk  is  ac- 
ceptable and  the  amount  of  premi- 
um to  charge. 


Indottriil  hygl*nltt  taking  tn  air  tampta. 
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PlacM  of  Employmtnt 

An   esumated   25  000  pcrsor^s 
were    engaged    in  occupationaJ 
safety  and  health  work  in  I9''4 
About  one-quancr  of  these  earned 
the  profcssiqnaJ  designation.  Cer 
tified  Safety  Professional.  Certified 
Industna)  Hygienist  Member. 
Society   of  Fire   Protccuon  En 
gineers  Many  others  who  are  not 
certified    performed  professional 
level  work,  while  a  relativel) 'small 
numjber  were  employed  in  the  occu 
pationa}  safety  and  heaJih  field  as 
technicians  and  i9sp)cctors  Proper 
ty  and  liabrth)  msurance  companies 
employ  iTian>  occupational  safet> 
and  health  workers  to  provide  en 
gineenng.  consulting   and  mspec 
tion  services  to  their  chents  Others 
wo^l^  for  a  vanety  of  imdustnal. 
manufactunng.    and  commercial 
concerns  ^ 

These  workers  are  needed  wher- 
ever large  numbers  of  people  are 
concentrated  and  industrial 
development  » occurs  Insurance 
consultants  generally  have  their 
headquarters  in  a  region's  maj9r 
city  and  travel  to  and  from  the  sites 
they  visit 

Training,  Otherr  Quaiiflcatlont, 
an<t  Advancement 

♦ 

Entry  lev«l  safety  and  health 
professional!  generally  need  at  lea^t 
a'bacbelors  degree  in  engineenng 
or  a  science.  A  more  specialized 
degree,  such  as  one  in  safety 
management,  ^industrial  safety,  or 
fire  protection  engineering*  often  is 
helpful  in  getting  a  good  job.  MWiy 
employers  prefer  applicants  with  a 
graduate  degree  in  areas  such  as  m-' 
dustrial  hygiene,  safety  engineering, 
or  oc^parlional  safety  and  health 
engjneenng,  or  those  with^prior  in- 
dustrial work  experience  Sprtie  enf- 
ployers'will  hire  graduates  of  2-year 
college  curriculums  as  technicians, 
particularly  if'they  have  work  ex- 
penence  related  to  the  job 
\  Continuing  education  is  necessa 
,ry  to  stay  abreast  of  changing 
technologies,    new     ideas,  and 
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pauons  through  the  mid-I980's  as 
growing  concern  for  occupational 
safety  and^health  and  consumer 
safety  continues  to  generate  pro- 
grams and  jobs.  Many  openings  wil[ 
ansc  also  to  replace  workers  who 
die,  retire,  or^leave  their  jobs  for 
other  reasons. 

Much  of  the  employment  growth 
IS  expected  to  occur  in  industnal 
and  manufactunng  firms.  Many 
firms  now  without  a  safety  and 
health  program  are  expect^  to 
establish  one,  and  others  will  up- 
grade and  expand  exist ing'programs 
in  response  to  government  require- 
ments, union  interest,  and  nsing  in- 
surance costs  The  number  of  safety 
and*  health  workers  in  casualty  in- 
surance companies  also  will  in- 
crease as  more  small  employers 
request  the  services  of  their  in- 
surer's engineering  or  loss  control 
department  Prospects  should  be . 
best  for  graduates  of  occupational 
safety  or  health  curnculums  • 


eraeriing  trends.  N^any  insurance 

comoamcs  offer  training  sc/ninars 

and  icorrespondence  courses,  for 

thein   stafb    The  Occupational 

Safety  and  Health  Administration 

(OSHA;    conducts    courses  for 

safeiy  and  health  workers  on  topics 

sucH  as  'occupational  injury  in- 
vestigation and  radiological  health 

hazirds  The  recognized  marks  of 

achievement  in  the  field  are  the 

deagnations      Certified  Safety 

Professional.   Certified  Industrial 

H)tieni5t.  and  Member.  Society  of 

Fioc  Protection  Engineers  Cemfi- 

calion  IS  conferred  by  the  Board  of 

C^rtifred  Safety  Professionals,  the 

Ainencan  Board  of  Industrial  Hy- 
giene, or  the  Society  of  Fire  Protec- 
t/on Engineers  after  the  candidate 
-qompletes  the  required  expenence 

ind  passes  an  examination. 

I  In  addition  to  technical  com- 
petence, safety  and  health  workers 

must  be  able  to^ communicate  well 

and  motivate  others^  They  should 

hi  able  to  ^dapt  quickly  to  different 

situations;  being  equally  at  ease 

with  a  representative  of  a  local 

union,  a  supervisor  m  the  welding 

shop,  or  a,  corporate  executive. 

Because  physical  activity  is. basic  to 

the  job,  good  physical  conditft)n  is 

necessary 

Workers'Vith  pr<^ven  ability  will 

find  much  room  for  advancement 

In  the  insurance  business,  safety 

and  ^health     wbrVcers    can  k>t, 

promoted  to  «^parUnent  manager 

in  a  small  branch  office,  n>ove  up  to 

larger  branch*  offices,  and  finally 

take  an  ^xe<^utive  position  in  the 

home  office    In  industrial  firms^, 

they  can  advance  to  plant  safet^y 

ancl  health  manager  or  corporate 
•manager    over  '  several  plants 

Although  extensive  experience  is 

required,  technicians  can  ad'vance 

to  professional  safety  and  health 

positions. 

Employmant  Outk>ok 

Employment  of  safety  and  health 
workers  is  expected  to  mcr'case 

faster  than  the  average  for  all  occu-   only  to^^emlnars  and  conferences 


Earnings  and  Working 

Conditions  ^ 

Satanes   of  safely  and  health 
workers    vary    widely  accord- 
ing   to  «i education,  experience, 
and   specialty.   In  manufacturing 
firms,  persons  wuh  a  bachelor's 
degree  generally  started  at  about 
SI 0,000  a  -year  in  1974.  accord-  i 
mg  to  the  limited  data j  available. 
Those   with   a  graduatt '  degree 
salaries,  and  technicians  somQwhat 
lower  ones.   Sa/ety   and  health 
workers     with     several  .  years' 
expenence     averaged     S  \  5 ,000 
to  S20.000,  ^nd  corporate  man- 
agers well  over  S20.000  a  .year. 
Insurance      companies  started 
their    loss    consultant  trainees 
at    about    S9,000:  ^  senior  con- 
sultants earned  Si 2,000  to  Sl6,- 
000:    and   department  managers 
were  paid  over  S20.000  in  1974, 

The  amount  of  travel  required 
depends  upon  job  specialty  and 
geogr^hic  location.  For  example, 
the  platu  safety  engineer  may  travel 
>  semlr 
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while  the  insurance  consultant  ma> 
spend  about  half  the  tone  iravelmg 
between  worksites.  Usuall>^  a  car  is 
furnished  or  safet>  professionals  arc 
reimbursed  for  the^  expenses  of 
using  their  own  vehicles. 

^    Sotirc^s^of  A6dftion«r 
Information .  . 

For  genera]  information  iibout 
professional  safety  careers,  write 

Amcncan  Soacty  of  Safety  Enpnccre,  «50 
Buoe  Hrjhwsy.  Pvt  Rjdte.  ni  6006S  ' 


OCCUPATIONAL  OUtLOOK  HANDBOOK 

Also  available  from  the  Societ>  is 
a  booklet  which  lists  colleges  and 


universities  offering  degree  pro- 
grams^n  the  occupational  safety 
and  health  field. 

Information  concerning  a  career 
in  industrial  hygiene  is  available 
fron);  * 

Amencan  IndustnaJ  Hypene  Anoctabon, 
665  MiUer  Rd..  Akron.  Ohio 443 1  3 

Career  Information  concerning 
fire  protection  engineering  may  be 
obtained  from: 


Society  of  Firt  Proiccuon  tnpocen»  60  Bai- 
lerymarcbSl  Bocton.  Mass.  02110 

Career  information  on  insurance 
loss  control  consulting  is  available 
from  4he  home  offices  of  many, 
property  babiliiy  msurance  com 
panics.  • 


OTHER  SERVICE  OCCUPATIONS 


MAIL  CARRIERS  ' 

(D.O.T.  233.138  and  233.388) 

Nttur*  of  Xh%  Worfc 

Most  mail  earners  travel  planned 
routes  delivenng  and  colfecting 
mail.  .Carriers  start  work  at  the  post 
office  early  in  the  morning^  where 
they  spend  a  few  hours  arranging 
their  mail  for  delivery,  readdressing 
lettei^  to  be  forwarded,  a^d  taking 
pare  of  other  details. 

A  carrier  typically  covers  the 
route  on  foot,  toting  a  heavy  load  of 
mail  in  a  satchel  or  pushing  it  in  a 
cart.  In  outlying  suburban  areas 
where  houses  are  far  apart,  a  car  or 
small  truck  is  sometimes  needed  to 
deliver  mail  Residential  'carriers 
cover  their  routes  only  once  a  ds^, 
but  carriers  assigned  a  business  dis-, 
trict  may  make  two  tripf  or  more. 
Deliveries  are  made  house-to-house 
except  in  Izr^t  buildings,  such  as 
apartments,  wht<ih  have  all  the 
mailboxes  on  the  first  floor. 

Besides  making  deliveries,  car-< 
riers  collect  postage-due  and  c.o.d. 
fees  and  obtain  signed  receipts  for 
registered  and  sometimes  for  in- 
sured mail.  If  a  customer  is  not 
home  the  carrier-  leaves  a  notice 
that  tells  where  special  mail  is  being 
held.  Carriers  also  pidk  up  letters  to 
be  mailed. 

.  After  completing  their  routes,', 
carriers  return  to  the  post  of^ce 
with  mail  gathered  From  street  col- 
lection boJ^es  and  homes.  They  may 
separate  letters  and  parcels  so  that 
stamps  can  be  canceled  easily,  and 
they  turn  in  the  receipts  and  money 
collected  during, the  day. 

Many  carriers  have  more  special- 
ized  duties  than  those  described 
above   Some  deliver  only  parcel 


post  Others  collect  mail  from  street 
boxes  and  office  mail  chutes.  Rural 
carriers  provide  a  wide  variety  of 
postal  services.  In  addition  to 
delivering  and  picking  up  mail,  they 
sell  si^ps  and  money  orders  and 
*  accept  parcels  and  letters  to  be  re- 
gistered or  insured. 

All  carriers  answer  customers* 
questions  about  ^Joslal  regulations 
and  service  and  provide  change-of- 
address  cards  and  other  postal 
forms  when  requested. 

Training,  Oth«r  Quaimcatlons, 
and  Advancan\ant 

Maif  carriers  must  be  at -least  18 
and  pass  a  four-part  written  ex- 
amination. The  fir^  part  tests  cleri- 
cal accuracy  by  asking  the  appli- 
cant to  compare  pairs  of  addresses 
and  indicate  which  are  identical. 


Oanltrt  em  worfc  at  thtir  own  pm  at 
)or>g  M  ^hay  oovar  thtk  rout^  on  tkrtii. 


The  second  part'  teits  ability  tOs,^ 
memorize  mail-diftributien  lyttems,  j 
The  third^measures  reading  ability, 
'  including    vocabulary,    and  the 
fourth  tests  ability  to  do  simple 
arithmetic. 

Applicants  must  have  a  driver's 
license  and  pass  a  road  test  if  the 
job  involves  driving.  They  also  must 
pass  a  physical  examinatioQ  aiKi 
may  be  asked  to  show  that  they  can 
lift  and  handle  mail  sacks  weiring 
up  to  70  pounds.  Applicants  who 
have  had  health  conditions  that 
migKt  interfere  with  work  must 
have  a  special  feview  to  determme 
their  eligibility:; 

Applicants  should  apply  at  the 
post  office  where  they  wish  to  work 
because  each  post  office  keeps  a 
separate  list  of  those  who  have 
passed  the  examination.  Appli- 
cants* names  are  listed  in  order  of 
their  scores.  Five  extra  points  are 
added  to  the  scbre  of  an  honorably 
discharged  veteran,  and  10  extra 
points  to  the  score  of  a  veteran 
wbund'ed  in  combat  or  di^ibled.  ^ 
Disable^  veterans  who  have  a  com- 
pensable, service -connected  disa- 
bility of  10  percent  or  more  ^ 
placed*at  the  top  of  the  list.  WHen  a 
vacancy  occurs,  the  appointifi^oT-  > 
ficcr  chooses  one  of  tne  top  three 
applicants;  the  rest  of  the  liames 
remain  on  the  list  to  be  considered 
for  future-opcnings^  _ 

Mail  carriers  >are  classified  as 
casual;  pait-time  flexibai'^art-time 
regular,  of  full  time.  Casual  workers  * 
are  hired  to  help  handle  the  Christ- 
mas mail.  Part-time  flexible  em- 
ployees do  not  have  a  regular  work 
schedule  but  replace  absent  work-, 
ers  and  help  with  extra  work  as  the  ' 
need  arises  Part-time  regulars  have 
a  set  work  schedule— for  exam{^^ 
4hoursad^y. 

,  New  carriers  are  trained  on  the 
job.  They  may  .begin  as  part-time 
flexible  city  carriers  and  become 
regular  or  full-time  carriers  in  order 
of  seniority  as  vacancies  occur.  Ad- 
vancement possibilities  are  limited, 
but  earners  can  look  forward  to  ob- 
taining preferred  routes  as  city  car- 
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riers  or  to  obtaining  jobs  as  rural 
carders  or  earner  techmcians  as 
their  seniont)  increases.  A  relative 
1>  small  number  of  carrwfrs  become 
supervisors. 


Employment  Outlook 

Employment  of  mail' carriers— 
who  numbered  267.000  in  197.4--.is 
expected  to  change  very  little 
through  the  mid- 1980s.  Although 
the  amount  of  mail  may  increase 
along  with  growth  in  population' 
and  business  activity,  more  efficient 
delivery  of  mail  should  hmit  the 
need  for  additional  carriers  Most, 
job  openings  will  reisult  from  the 
need  to  replace  experienced  car- 
riers who  Fetire.  die.  or  transfer  to 
other  occupations  Openings  wijl  be 
concentrated  in  metropolitan /areas 


Earnings  and  Working  ' 
Conditions 

In  mid- 1974.  part-lime  flexible 
carriers  began  at  S4.77  aa  hour, 
with  periodic  increases  up  to'$6.06 
an  hour  after  8  years  of  service. 
Hourly  wages  of  part-time  regular 
workers  were  $4.61  an^hour,  Mfith 
periodic  increases ^up  to  $5.85  an 
hour  ..after  8  years  of  service*.  By 
compdri^on,  non!iUf>€rvibor>  work- 
ers in  prmi(e  muuslry.  except 
farming,  averag^  $4,22  an -hour. 

Full-time  city  carriers  are  paid  on 
an  annual  basis,  beginning  at 
$9,588  and  increasing  to  a  jnax- 
imum  of  $  12.173  after  8  years 

Rural  carriers  are  paid  a  fixed  an- 
nual salary  pips  an  amount  varying 
with  the  number  of  rtirles  on  their 
routes.  They  also  receive  an  al- 
lowance of  15  1/2  cents  a  mile  for 
the  use  of  their  automobiles.  F,or 
exampje.  as  of  mid- 1974,  the  salary 
of  a  earner  with  a  61  mile  route 
(the  average  length)  would  begin  at 
$9,730  a  year  and  increase  to 
$  1 2,3  1 5  after  8  years.  The  automo- 
bile allowance  wc^ld  provide  an 
extra  $9.46  each  workday.  Sub- 
stitute rural  carriers  receive,  the 
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same  pay  <as  the  re^lai  ca/ners 
whose  routes  they  af  e  povjcnng. 

A  full  tipe  city  ,camer  works  an 
^  ho^tday  5  days  a  week.  City  car- 
riers who  work  more  than  8  hours  a 
day  or  40  hours  a  week  are  paid  one 
and  one-half  times  their  regular  rate 
of  pay  for  the  extra  hours.  City  car- 
riers Who  work' either  full  or  part 
ume  receive  iO  percent  addiuonal 
pay  for  work  between  6  p.m.  and  6 
a.m.  Rural  earners  work  either  a  5- 
or  6-day  week.  ^ 

Most  carriers  begin  work  early  in 
the  morning,  in  some  cases  as  early 
as  6  a.m.  if  they  have  routes  in  the' 
business  distnct.  Carriers  spend 
mpst  of  their  time  outdoors  rin  all 
kinds'  of  weather,  walking*  from 
house  to  house  with  their  heavy 
mailbags.  Even  those  who  drive 
must  walk  when  making  delivenes, 
and  must  hft  heavy  sadks  of  parcel 
post  when  loading  their  vehicles. 

The  job,  however,  has  its  ad- 
vanlages.  Carriers  who  begin  work 
early  in  the  morning  are  through  by 
early  afternoon  They  are  also  free 
to  work  at  their  own  pace  as  long  as 
they  cover  their  route?  within  a  cer- 
tain period  of  time  Moreover,  full- 
tim*  postal  employees  h^ve  more 
job  security  thair  workers  *in  'most 
other  industries. 

( For  information  ^  on  Cringe 
benefits,  see  the  staterftent'  on 
Postal  Service  Occupations  el- 
sewhere in  the  Handbook  )^ 

Sources  of  ld<iitionm\\ 
inforniation  ^ 

Local  post  offices  and  State  enP 
ployment  service  offices  can  supply 
details  about  ^ ntrance  examina- 
tions and  employment  opportuni- 
ties for  mail  carriers. 


TELEPHONE  OPERATORS 

^  Nature  of  tha  Work 

Although  millions  of  telephone 
numbers  are  dialed  each,  day 
without     assistance,  practically 
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^  everyone  soroetmies  makes  a  call 
*  that  requires  help  from  the  opera- 
tor. Often  the  operator  is  asked  to 
reverse  long  distance  charges, 
locate  an  individual,  or  indicate  the 
x:ost  of  the  call.  Frequently  the 
customer  needs  a  correct  number* 
The  operator  also  may  be  ncedcito 
contact  the  police  in  an  emergency; 
assist  a  blind  person  who  is  unable 
to  dial,  or  arrange  a  cohference  call 
.  for  business  exeduUves  >n  different 
locations.  < 

These  and  many  other  services 
are  providwi  *  by  two  .  groyps  ^  of 
operators — those  at  switchboards  m 
telephone  company  central  offl^s 
and  those  at  private  branch 
exchange  (PBX)  switchboards/ 
Usually  operators  place  calls  by  in- 
serting and  removing  plugs  that 
make  switchboard  connecuons  and 
by  listenmg  and  speaking  into  ,their 
headsets.  Some  switchboards  are 
operated  by  pushbuttons  or  dials. 

Telephone  company  operators 
may  be  assigned  to  handle  eithej 
long  distance  calls  or  give  directory 
assistance.  Long  distance  operators 
,obtain  the  informauon  nc^eded  to 
complete  the  call,  make  the  neces- 
sary, connectiohs,  and  record  the 
details     for     billing.  Directory 

'assistance  ^operators  (D,O.T. 
235.862)  ^ook  up  and  provide 
telephone  j  numbers.  Service 
assistants  train  and  help  new  opera^  * 

^4ors  to  complete  difficult  qalls.  PBX 
operators  (D.O.T.  23^862)  run 
switchboards  for  business  offices 
and'  other  establishments.  They 
connect  interpffice  or  house  calls, 
answer  and  relay  outside  calls, 
assist  company  employees  in  mak- 
ing outgoicfg  call^,  supply  informa- 
tion to  callers,  and  record  charges! 
In  manyimall  establiihments,  PBX 
operators  work  at  switchboards  that 
serve  only,  a  .limited  number  of 
telephones.  These  operators  may 
do  other  o^ice  wtork  such  as  typing 
or  sprting  rr^ail  and  many  also  act  as 
receptionists  or  information  clerks. 
(The  work  of  receptionists  is 
4escribed  elsewhere  in  the  Hand- 
book.) • 
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Som«  t«l«phof)«  optrttor  twttdibotrdt 
opcrttki  by  push  buttons. 


Places  of  Empioyment 

About  390.000  telephone  opera- 
tors were  employed  in  1974;  about 
one-fialf  worked  operators  in 
telephone  companies  and  the  rest 
as  PBX  operators  in  other  types  of 
businesses  A  large  number  of  PBX 
operators  had  jobs  in  manufactur- 
ing plants,  hospitals,  schools,  and 
department  stores  One-fourth  of 
all  operators  worked  part  time 

Telephone  company  and  PBX 
operators  tend  to  be  concentrated 
m  heavily  populated  areas  Nearly 
one-fifth  work  in  the  New  York, 
CJiicago,  and  Los  Angeles 
metropolitan  areas 

Training,  Other  Qualifications, 
and -Advancement 

Persons  plannmg  to  become 
telephone  operators  should  like  to 
serve  the* public,  be  pleasant  and 
courteous,  and  be  able  to  sit  iji  a 
confined  area  for  long  periods.  A 
clear  and  pleasing  vojce  and  good 
heanng  also,  arc  imporunt.  High 
school  courses  m  speech,  office 


practices',  and  business  math  pro- 
vide a  liclpfiil  background.  Most 
telephone  companies  and  many 
large  business  firms  require  appli 
cants  to  piissphysi^alfexammations. 
New  operators  receive  on  the  job 
training  tq  become  familiar  with  the 
equipment,  records,  and  work. 
Operators  first  learn  the  procedures 
used  to  handle  calls.  Then  they  put 
through  practice  calls.  After  this  in- 
struction and  practice— which 
usually  lasts  irom  I  to  3  weeks^ 
they  are  assigned  to  regular^opera- 
tor  jobs  and  receive  further  instruc- 
tion from  supervisors. 

PBX  operators  who  handle  rou- 
tine calls  may  have  a  somewhat 
shorter  training  pe^od  than 
telephone  company  operatprs.  In 
large  businesses,  an  instructor^from 

.  the  local  telephone  comparijf  may 
train  new  employees. 

Experienced  telephone' company 
operators  may  be  promoted  to  cler- 
ical, craft,  or^  supervisory  jobs. 
Similar  oppSrfunilies  exist  for  PBX 
operators  in  large  firms;  in  many 

-small  businesses,  how€;ver,  opportu- 
nities for  advancement  are  limited. 
\ 

Employment  Outlook. 

Employment  of  telephone  and 
PBX  opera'torst  as  a  group  is  ex- 
pected to  show  little  or  no  change 
thrqugh  the  mid-1980's.  Neverthe- 
less, thousands  of  full-time  and 
part-time  workers  will  be  hired 
•each  year.  Some  will  be  needed  to 
repla/:e  experienced  operators  who 
die,  retire,  or  stop* working  for  other 
reasons.  Many  other  openings  will 
result 'from  the  need  to  replace 
operators  who  advaqce  to  other  oc- 
cupations. 

^mploym^nl  of  telephone  com- 
pany operators  is  expected  to 
decline  sfightly  As  more  companies 
start  charging  customers  for 
directory  assistance  and  tnforma 
tion  calls,  more  people  will  dial 
nurpbers  directly  and  use  telephone 
directories  to  locate  unknown  num 
bers,  thus  reducing  the  need  for 
operators. 
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Employmint  of  PBX  operators  is 
not  expected  to  change  significantly 
even  though\nore  sniall  businesses 
will  require  PBX  services.  Employ 
ment  growth  w^ll  be  limited  as  many 
large  businesses  convert  to  Central 
Exchange  (CENTREXX  With 
CtNTREX,  incoming  and  oiAgoing 
calls  can  be  dialed.dirccdy  ^vithout 
an  operator*s  assistance. 

Earnings  and  Woi^ing 
Conditions 

.  Telephone  company  operators  in 
training  averaged  53.40  ^  hour  in 
early  1974,  experienced  operators 
$4.20,  service  assistants  S5.20,  and 
nianagcrs  $7. 1 2.  Contracts  between 
unions  and  telephone  companies 
generally  provide  for  periodic  pay 
increases  and  extra  pay  for  work  on 
evenings,  Sundays,  and  holidays. 

Most  telephone  company  and 
PBX  operators^  work  between  35 
and  40  hours  a  week.  Often,  their 
scheduled  hours  are  the  sam.e  as 
those  of  other  clerical  workers  in 
the  business  community.  In 
telephone  companies,  however,  and 
in  hotels,  hospitals,  and  other 
places  where  telephone  service  is 
on  a  24-hour  basis,  operators 
usually  work  on  shifts  and '  on 
holidays  ajid  weekends.  Some 
operators  work  split  shifts— that  is, 
they  are  on  duty  during, the  peak 
calling  periods  in  the  late  morning 
and  early  evening,  an^  have  tjme 
off  between  these  two  periods. 

Operators  usually  work  in  weiN 
lighted  and  pleasant  surroundings. . 
Lounges  offen  are  provided  for 
relaxation  during  breaks  in  their 
scheduled  hours.'  Insurance,  pen- 
sion programs,  holidays,  vacations, 
and  other  fringe  benefits  are  much 
the  same  as  those  f9r  other  types  of 
clerical  employees.  For  information 
about  fringe  benefits  for  telephone 
company  operators,  see  the  state- 
ment on  the  Tflephone  Industry 
elsewhere  in  the  NunJhook. 

Many  operators  employed  by 
telephone  companies  are  members 
of  the  Communications  Workers  of 
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Anti^rica,  the  Internationa]  Brother* 
hood  of  Electrical  Woricers,  and  the 
Alliance  of  Independent  Telephone 
Unions. 

Sources  of  Additfonal 
Information  ^ 

For  more  detail*  about  employ- 
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ment  opportunities,  contact  the 
telephone  company  in  your  com* 
munity  or  local  offices  of  the  unions 


that  represent  telephone  Wjorkers. 
For  general  inforraatiOfl.  on 
telephone  operator  jobs,  write  to: 

AJHuiCt  of  Indepeodent  Tekpbooe  Umom* 
PO  Box 5462, Kaindai,Cona  16518. 


United  States  tndepettdent  Tekpbooe  Ah 
toctatJOQ,  ISOl  K  St  NW..  Suite  1201. 
WMhtngloii,  DC -20006         ^  . 

Cofnnrmniotioni  WoHxn  cC  AmendLt^ 
K  SL  NW..  WMhiai^oc  D  C.  20806. 

Uuenuuiocul  Brotberbood  of  -Electrical 
Workers,  1200  15tfa  St  NW^  Washlnt- 
loo,  D.C.  20005. 
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EDUCATION  AND  RELATED  OCCUPATIONS 


Marc       more  people  are  going  m  our  growing  economy.  In  addi  educational  process,  their  occupa- 

10  school  for  a  greater  portion  of  uon,  people  of  all  ages  are  seeking  tions  are  discussed  in  the  following 

t^ieir  lives  than  ever  before,  as  in-  to  use  their  leisure  time  for  personal  sections, 

creasingly  complex  and  specialized  ^owth  and  deyelopment.  Teachers 

skilb  and  knowledge  aro^  called  for  ^d  librarians  pla>  vital  roles  in  the   • —  
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ing  numbers  of  teachers  arc  freed 
from  routine  duties  and  can  give 
more  individual  attention  to  stu- 
dents. 


TEACHING  OCCUPATIONS 


Teaching  is  the  largest  of  the 
professions;  over  2.7  million  full- 
time  teachers  were  employed  in 
in  the  Nation's  elementary 
and  secondary  schools  and' colleges 
and  universities  In  addition, 
thousands  taught  part  time,  among 
them  were  many  scientists,  physi- 
cians, accountants,  members  of 
other  professions,  and  graduate  stu 
dents  Similarly,  large  numbers  of 
craft  workers  instructed  part  time 
in  vocational  s<?tioo!s.  Many  other 
people  taught  In  preschool  and 
adult  Education  and  recreation  pro- 
grams, o 

The  number  of  teachers  required 
in  the  future  will  depend  on  the 
number  of  students  enrolled  arid 
the  number  of  persons  who  leave 
the  profession.  New  teacTiers  also 
will  be  needed  to  allow  the  average 
size  oif  classes  to  be  lowered. 

Detailed  information  on  teaching 
occupations  and  the  outlook  for 
teachers  through  the  mid-1 980 Vis 
presented  in  the  following  state- 
ments. 


KINDERGARTEN  AND 
ELEMENTARY  SCHdOL 
TEACHERS 


(D.O.T.  092.228) 

Nature  of  th»  Worft 

Kindergarten  aijd  elementary 
school  teachers  introduce  chijdren 
to  numbers,  language,  science  and 
social  studies,  and  develop  stu- 
dents' capabilities  in  these  subject 
areas.  Their  primary  job  is  to  pro- 
vide a  good  learning  environment 
and  to  plan  and  present  programs  of 
instruction  using  materials  and 
206 


methods  designed  to  syit  the  stu- 
dents' needs. 

Mbst  elementary  school  teachers 
instruct  a^smgie^group  of  25  to  30 
children  in  several  subjects.  In  some 
schools  two  teachers  or  more  "team 
teach"  ^d  are  jomtly  responsible 
for  a  group  of  students  or  for  a  par- 
ticular subject.  A  recent  survey  m- 
dicates  that  about  1  public  elemen- 
tary school  teacher  m  64s  a  member 
of^eaching  team       i  Z 

An  increasing  number  of  elemen- 
tary sctjool  teachers  specialize  in 
one  Of  two  subjects  and  teach  these 
subjects  to,  several  classes;  1 
teacher  in  every  5  teaches  on  this 
departmentUized  basis.  Some  teach 
special  subjects  such  as  music,  art, 
or  physical  education,  while  oth^rr^ 
teach  basic  subjects  such  as 
Engli^,  mathematics,  or  social 
studies. 

Besides  the  actual  studefft  in- 
struction, teachers  participate  in 
many  activities  outside  the  class;- 
room.  They  generally  must  attend 
regularly  1  scheduled  faculty 
meetings  and  may  serve  on'  faculty 
committees.  They  must  prepare  les- 


Plac#t  of  Employnntnt 

About  1.3  million  people— 85 
percent  of  them  yvomen — worked 
as  elementary  school  teachers  in 
1974.  An  'increasing  number  of 
men,  concentrated  heavily  in  the 
upper  grades,  teach  at  the  elemen- 
tary  level. 

Most  teachers  work  in  public  ele- 
mentary schools  that  have  six 
grades;  however,  some  teach  in 
middle  schools — schools  that  pover 
the  3  or  4  years  bet>*een  the^lower 
elementary  grades  and  4  Vears-  of 
high  school.  Only  about  12foercent 
of  elementary  school  tea^tlcrs  work 
in  nonpublic  schools 

More  than  one-third  opdfpublic 
elementary  teacherejte^H  in  urban 
areas;  about  ^one^fifth' in  cities  of 
250,000  or  more;  one-eighth  in 
rural  areas;  and  the^  remaindeic  in 
11  towns  or^uburban  areas.  ^ 


raining,  Oth«r  Quaimcations, 
and  Advancamant 


A^l  50  States  and  the  District  of 
Columbia  require  public  elementa- 
ry schoof  teachers  to  be  certified  by 
the  department  of  educatioti  io  the 
State  in  which  they 'work.  Some 
States  also  require  certification  of 
teachers  in  private  ^d  parochial 
schools. 

To  qualify  for  certification,  a 


sons  and  evaluate  studeijt  per- 
formance. T))pS  also  work  with  sta^ 

dex\ts  3jfh<^r«quire  special  help  and  teacher  must  study  4  years  at  an  in- 
confer  with  parents  and  other  stitution  with  an  approved  teacher 
school  staff.  To  stay  up-to-date  on  '  education    program.    Betides  a 


educational  materials  and^eaching 
techniques,  they  participate  in 
workshops  and  other  inservice  ac- 
tivities. 

New  fprms  of  instructional  media 
give  teachers  more  opportunities  to 
work  with  students.  Also,  about  4 
out  of  every  10  public  elementary 
school  teachers  have  aides  who 
generally  do  secretarial  work  and 
help  supervise  lunch  and 
playground  activities.  Thus,  grow- 


bachelor's  degree  which  provides 
the*  necessary  liberal  arts 
background.  States  require  that 
proBp>dctive  teachers Jiave  student- 
teaching  and  education  courses. 

In  1974,  13  Sutes  required 
teachers  to  get  supplementary  post- 
graduate education— usually  a 
niaster's  degree  or  a  fifth  yeas  of 
study— within  a  certain  period  after 
their  initial  certification.  Some 
Sutes  required  U.S.  citizenship; 
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some* an  oath  of ^ allegiance,  and 
several  a  health  certificate. 

Local  school  systems  sometimes 
^have  additional  requirements  ^r 
employment.  Students  shc^Id  write 
to  the  local  supenntendent  of 
schools  and  to  the  State  d^pvartment' 
of  education  for  information  on 
specific  requirements  in  the  area  in 
which  they  want^to  teach. 

In  additi6n  to  educational  and 
certification  requirements,  a 
teacher*should  be  dependable,  havjc 
good  judgment,  and  should  have 
the  desire  and  ability  to^work  with 
children  Enthustasm  for  teaching 
and  the  competence  to  handle 
classroom  situations  also  are  impor-  [ 
tant.,  *  i 

Opportunities  for  advancement 
in  elementary  teaching  come  prin 
cipally  with  cxpencncc  Teacher^ 
m*ay  advanc^within  a  schbol  system 
of  transfer  to  another  which  recog 
nizes  expenence  and  has  a  higher 
salary  scale.  Some  teachers  may  ad- 


vance to  supervisory,  administra- 
tive, or  specialized  positions.  Ad- 
vancement for  most  teachers  con- 
sists of  fiigher  pay  rather  than  more 
responsibility  or  a  higher  position, 
however. 

Employment^  Outlook 

Kindergarten  and  elementary 
school  teachers  arc  expected  to; 
face  compcution  for  jobs  through 
the  mid-1980's.  If  pattcrnj^of  entry 
an^  reentry  to  the  profession  con- 
tinue in  line  with  past  trends,  the 
number  of  persons  quahfied  to 
teach  in  elemcntary^schools  will  ex- 
ceed the  number  of  openings. 

The  basic  sources  of  teacher 
supply  are  recent  college  graduates 
qualified  to  teach  at\hc  elcmcntar>^ 
level  and  tcach<ri?  seeking  reentry 
to  the  pro/essr6n.  Reentrants, 
although  more  exp^ienccd,  will 
face  increa3ing  competition  from 
new  graduates  who  command  lower 
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salanes  and  have  mori  rccciU  train- 
ing. ; 

♦  Pupil  enr|Ollment  is  the  basic  fac^ 
tor  underlying  the  need  for 
teachers.  Because  of  fewer  births  in 
the  1 960 *s^  Elementary  enrollments 
have  been  on  the  decline  since  they 
peaked  at  nearly  32  million  in  1-967.  , 
The  National  Center  of  Education 
Statistics  projects  that  by  1979'thc 
downward  enrollment  trend  will 
halt  at  a  level  of  27  million,  and  en- 
rollments again  will  advance  to 
nearly  29  million  by  1985. , 

ydwever,  a  decline  in  the  pro- 
ejected  number  qf  children  born 
over  the  next  decade  could  lessen 
tbe  demand  for^tl^hcrs  WhHe  the 
trend  has  xt<A  been  _cl»«rtyi 
established,  since  *1970  womet/' 
have  continued  to  have  fewer  chw-' 
dren,  and  accorcing  to  a  recent  stir-, 
vey,  they  expect  to  continue  having 
smaUer  families  tnan  were  common 
10  years  ago.   •  \  'A 

Teachers  will  Jbe  need^  to  fill 
new  positrons  (Treated  by  larger  en- 
rollments, to  replace, tnose  who  are 
not  now  certified;  ^p^rifeet  the  ex- 
pected pressure  foV  an  improved 
pupil-teacher  ratio;  and*  to  fill  posi- 
tions vacated  by  teachers-  who 
retire,  die,  or^eave  the  profession 
for  other  rea^otis, 

While  the  outlook  based  on  f>ast 
trends*points  to  a  compe^titive  em- 
ployment situation  through  the 
,mid-1980*s.  several  factors  could 
influence. the  demand  for  teachers. 
Increased-^emphjsis  on  e^rly  child- 
hood education,  on  special  pro- 
grams for'  disadvantaged  children, 
and  on  individual  instruction  may 
result  in  larger  enrollments,  smaller^ 
student-teacher-  ratios^  and  con- 
sequently *an  increaseci  need  for 
teachers  However,  possible  budget 
restraints  for  educational  servicers 
might  limit  expansion. 


Earnings  anjd  Working 
Conditions 

According  to  the  'Nationah  Edu- 
cation Association,  public  elemen- 
tary school  teachers  in  1974-75 
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averaged  Si  1,234  a  year  Average 
c;amings  m  i9''4  ivere  over  one  and 
one  third  times*  as  much^as  the 
average  earnings  for  all  nonsupcr 
visor>  workers  in  private  indi,>str>, 
except  farming.  In  the  five  highest 
paymg  States  (Alaska,  New  York, 
Hawaii,,  Cabfomia,  and  Illinois), 
teachers*  salaries  averaged  more 
f  than  S  1 2,600,  in  the  1 0  States  hav- 
ing the  lowest  saianes  (Mississippi. 
Arkansas,  VermDnt,  South  Dakota, 
.  Kemucky,  Oklahoma^  North 
Dakou,  South  Carolina,  West  Vir- 
ginia', and  Nebraska),  they 
averaged  less  than  S9.2(X)' 

Public  schools  systems  enrollinf" 
6,000  or  more  pupils  paid  teachers 
with  a  bachelor's  degree  average 
surting  saianes  of  $7,720  a  year  m 
1973-74,  those  with  a  master's 
degree  earned  a  starting  avei^age  of 

58,586 
*  ^ 

,  ^  Public  elementary  ,  school 
teachers  worked  an  average  of 
*  about  36-1/2  hours  a  weeknn  1974. 
Additional  time  spent  prepanng  les- 
sons, gr^ing  papers,  making  re- 
ports, attending  meetings,  and  su- 
pervising extra-curriciXlar  activities 
increased  the  total  number  of  hours 
to  about  46. 

The  elementary  school  teacher 
usuflV  works'  9  months  and 
averages  181  days  in  the  classroom 
and  4  workdays  on  nor>teaching  ac 
tivities  In  addition,  maily  teach 
,summ€;r  sessions^  and  others  take 
courses  for  professional  growth  or 
work  at  other  jobs  enuring*  the* 
summer  months 

Employment,  in  teaching  is 
steady,  and  business  conditions 
usually  do-0^  affect  the  market  for 
teachers.  In  1974,  38  States  and  the 
District  of  Columbia  had  tenure 
laws  that  Insured  the  jobs  of 
teachecs  who  had  successfully 
taught  Ibr  a  certain  number  of 

V  y£ars. 

Collective  bargaining  agreements 
•*cover  an  increasingly  large  number 
of  teachers  In  1974.  31  States  had 
enacted  laws  which  required  collec 
tive  bargaining  in  the  teacher  con 
tract   negotiation   process.  Most 
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public  school  systems  that,  enroll 
l.OCX)  students  or  more  bargain 
with  teacher  organizations  over 
wages,  hours,'  and  the  terms  and 
conditions  4f  employment. 

Sources  of  Additional 
Information 

information  on  schools  and  cer- 
tification requirements  is  available 
from  locckl  school  sy^tems'arid  Stale 
departments  of  education 

Information  on  the  Teacher 
Corps,'  internships,  graduate  fellow- 
ships^ and  other  ihformation  on 
teaching  may  bejobtamedlfri^fi. 

L  S  Department  of  Health,  EdutaUon.  and 
Welfare.  Nauonal  Cenier  for  Eilucation 
Suusucs.  Washington.  D  C  20202 

Other  sources  of  general  infor- 
mation are: 

Amencan  Federation  of  Teachers.  1012 
J4ihSt  NW  .Washington.  DC  20005 

National  Education  Auoctatioh.  1 20 1  16th 
St  NW  .Washington.  DC  26036 
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SECONDARY  SCHOOL 
TEACHERS 

(DCT.  091.228) 

Nature  of  the  Wqrk 

Secondary  school  teachefe  help 
prepare  their  students  for  future 
roles  as  citizens  and  jobholders. 
They  introduce  students  to  subjects 
ranging  from  world  history  and  ele- 
mentary algebra  to  anthrop9logy 
and  computer  mathematics.  - 

Secondary  <  school  teacher? 
usually  specialize  in  -  a  particular 
field.  English^  mathematics,  social 
studies,  and  science  are  the  subjects 
most  commonly  tai^ht.  Otfter  spe- 
cialties indude  heal^i  and  physical 
education,  business  .  education, 
home  economics,  foreign  *  lan- 
guages, and  music.  Increasingly, 
teachers  are  developing  .courses 
which  deal  with  particular  areas 
within  the  broad  subjects  so  stu- 
dents may  acquire  in-depth  as  well 
as  general  knowledge  of  a  field. 


Secondary      school  teachers 
usually  cqnduct  classes  in  their  spfie-  ^ . 
cialty  for  five  groups  of  students  a 
day.  The  average^      b  pupil  lo^d*  ^ 
for.public  shool  teachers  is  136  stu- 
dents^ 

Teachers  design  their  classroom 
presentation  to  meet  the  den:\and$ 
of  balanced  curriculum  and  to  suit 
the  individual  student's  needs.  " 
Secondary  school-teachers  instruqt 
students  at  a  single  gra^e  level  or 
from  different  grades.  They  must 
coitsider  instructional  rrtethods  and 
materials  that  best  meet  the  stu- 
dent's needs,  as  well  as  the  ^subject 
matter.  ^ 

Secondary  school  teachers  also  ^ 
supervise  study  halls  and 
homerooms,  prepare  lessons,  grade 
pap>ecs,  evaluate  students,  and  at- 
teri^T  meetings  with  parents  and 
school  p>ersonnel.  Often  they  work 
with  student  groups  outside  of  class. 
Teachers  also  participate  in  activi- 
ties, such  as  workshops  and  college 
classes,  to  keep  up-to-date  on  their 
subject  spedalty  ^and  on  current 
trends  in  education. 

Increcisinglx,  '  recent  years, 
teachers  have  been  able  to  devote 
more  time  towards  improved  in- 
struction due  to  the  increased 
availability,  of  teacher  aides  who  * 
perform  secretarial  work,  grade 
papers"*and  do  othpr  routine  tasks. 
Developments  in  'educational 
technology  also  have  prdvid^ 
teachers  with  instructional  media 
^and  other '  new  njgterials  and 
techniques  tb  improve  student 
learning.  ^ 

*  ^PlacfS  of  Employmant  ^ 

More  than   1   million'  teachers  ^ 
worked  in  secondary  schools  hi  ^ 
1974.  Of  these,  about  one-half  were 
women.  ^  , 

According  to  a  recent  survey, 
slightly  more  than  one-half  of  all 
publif  secondary  tea^{jers  work  in 
senior  high  schools,  about  one-third 
teach  at  the  junior  high  level.  About 
one-tenth  te^h  in  junior-senior 
high  schools,  and  a  very  small 
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TEACHINC  (XXX  f^ATIONS 

number  are  e]ementar>  secondar> 
combinauon  teachers  « 
.  Of  those  in  pubhc  schools,  about 
]  teacher  in  5  vworWs  tp  a  cit>  ^iihd 
population  of  250. QOO  or  more  — 1 
in  S  in  a  cit>  of  less  than  250.000 
Over  one  half  teach  in  small  town 
or  Suburban  schools,  and  about  !  in 
7  m  a  rural  location  On! >  about  1 
teacher  in  14  works  in  a  nonpublic 
school 

t    Trainfng,  Other  QuslKlcations, 
^       and  Advancement 

AW  50  Stales  and  the  District  of 
•  Columbia  require  the  certification 
of  public  ^condar>  school 
teachers  Many  St^es  also  require 
certification  of  secondar>  teachers 
in  pnvate  and  parochial  schools/ 

In  every  State,  the  minimum  edu- 
ixatioaaJ  requirement  for  tenifica- 
tion  «is  a'  bachelor's  degree 
Moreover.  14  States  have  specified 
that  a  secondary  school  teacher 
must  *iget  additional  education* 
usually  a  fifth  year  of  study,  or  a 
master's  degree*  wilhm  a  certain 
period  after  beginmng  en^ployment 

In  1974;  the^District  of  Columbia 
^  was  the  only  jurisdiction  requiring  a 
master's  degree  for  initial  certifica- 
tion as  a  senior  high  school  teacher 
Hdwever.  according  to  a  recent  na- 
tipnal  surve^^  ^  out  of  every  5 
public  'sec^JftJSry  school  teachers 
had  a  ma^r  s  or  higher  degree 

The    educational  qualifications 


(of  secondary  school  teachers  vary 
b>  5tate  and  by  school  system  Ap- 
proved colleges  and  universities  in 
every  State  offer  programs  which ^ 
include  the  education  courses  and 
student-teaching  that  States 
requu'e  They  also  offer  the 
academic  courses  which  qualify 
teachers  m  subject  specialties 
taught  at  the  secondary  level. 

States  and  local  jurisdicti6ns. 
often  have  general  teacher  require- 
ment^, such  as  the  recommendation 
of  iht  college,  a  certificate  ^of 
health,  and  citizenship  Prospective 
teachers  ma>  get  complete'informa- 
tion  on  such  educational  and 
general  requirements  from  each 
State  department  of  education  and 
from  the  superin,tendent  of  schools 
in  each  community 

Personal  qualifications  which  a 
secondary  teacher  must  have  in- 
clude a  desire  to  work  with  yoyng 
-people,  an  interest  in  a  special  sub- 
ject, and  the  ability  to  m'otivate  stu- 
dents and  to  relate  knowledge  to 
them. 

Foe  secondary  teachers,  educa- 
tion and  experience  provide  the  pri- 
mary bases  fcfr  ^advancement  Ad- 
vancement to  supervisory  and  ad- 
ministrative positions  usqally 
requires  at  least  I  year  of  profes- 
sional education  beyond  the 
bachelor*s  degree  and  several  years 
of  successful  classroom  teaching 
Some  experienced  teachers  with 
special  preparation  may  work  as 
special  school  service  personnel, 
such  ^  school  psychologists,  read- 
ing specialists,  or  guidance  coun- 
selors Often  these  jobi  require  spe- 
cial certification  as  well  as  special 
edi^cation. 

•  «i 

Employmervt  Outlook 

The  supply  of  secondary  school 
teachers  through  the  mid  I980*s 
will  greatly  exceed  anticipated 
requirements  if  pa^t  trends*of  entry 
intb  the  profession  continue  As  a 
result,  prospective  teachers  are 
likely  to  face  keen  competition  for 
jobs. 
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The  pnme  sources  of  teacher 
supply  are  recent  college  graduates 
qualified  to  teach  secondary  school, 
and  teachers  seeking  to  reenter  the 
profession  Although,  reentrants 
have  expenence  in  their  favor, 
many  schools  may  -prefer  to  hire 
ne*  graduates  who  command  lower 
salanes  and  whose  training  Is  more 
recent.  ^ 

*^  Pupil  enrollment  is  the  baste  fac- 
tpk  underlymg  the  demand  for 
teachers.  The  National  Center  for 
Education  Statistics'  projections  in-^ 
dicate  that  enrollments  in  seconda- 
ry schools  will  begin  to  decline  in 
the  mid-1970s  after  continuous 
growth  through  the  I960^s  andSnto 
the  early  1^70*s,  This  decline  uven- 
rollments  is  expected  to  redjjcethe 
demand  for  teachers.  As  a  r^ult, 
over  the  1974-85  period,  nearly  all 
teaching  'positions  will  stem  from 
the  need  to  replace  teachers  who 
die,  retire;  or  leave  the  profession 
for  other  reasons.  As  a  result,  an  in- 
creasing proportion  of  prospective 
teachers  will  have  to  consider  aher- 
natives  to  secondary  school 
teaching.  However,  pressures  for  an 
improved  pupil-teacher  ratio  and 
replacement  of  *  nonctrtified 
teachers  could  create*  additional 
openings.  ^ 

Although  the  overall  outlook  for 
secondary  teachers  indicates  a 
highly  competitive  market,  employ- 
ment conditions  may  /  be  more 
favorable  in  certain  fields.  Accord- 
ing to  a  recent  survey,  teacher 
supply  was  least  adequate  in  mathe- 
matics, natural  and  physical 
^lences,  industrial  arts,  special 
education,  and  some  vocational- 
technical  subjects.  *  * 

Earnings  and  Working 
^  Conditiont 

According  to  the  National  Edu-« 
cation  Association,  pubhc  seconda- 
ry ^hool  teachers  in  1974-75 
a^erag^d  S1K826.  This  is  one  and 
c^neihalf  times  the  average  for  non- 
supervisory  workers  in  private  in- 
dustry, except  farming..  In  the  five 
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highest  pa>tng  Sulci  (New  York. 
California,  Alaska,  Illinois,  and 
Michigan).  teachers*  .  salaries 
averaged  more  than  S 1 3 ,000,  in  the 
five  States  having  the  lov^est  sala 
ries  (Arkansas.  Kentuck>,  Missis- 
sippi, South  Dakota,  and 
Oklahoma).  the>  averaged  under 
$9,300  a  year 

Beginning  teachers  with  a 
bachelor*s  degree  in  school  systems 
writh  enrollments  of  6,000  or  morc» 
earned  average  salaries  of  $7,720  in 
the  school  yfear  1973-74.  New 
teachers  with  a  master's  degree 
started  a>  $8,586  a  year  Bcginpmg 
teachers  could  expect  regular  salary 
increase  as  they  gained  experience 
and  additional  education. 

A  recent  survey  of  public  school 
teachers  indicated  that  the  average 
required  school  week  for  those  in 
secondary  schools  was  37  hours. 
However,  when  all  teaching  duties, 
including  meetings,  lesson  prepara- 
tion, and  other  necessary  tasks  are 
taken  into  consideration,  the  total 
number  of  hours  spent  working 
each  week  was  slightly  more  than 
48. 

In  some  schools,  teachers  receive 
supplementary  pay  for  certain 
school -related  activities  s^ch  as 
coaching  students  in  sports  and 
working  with  students  in  extracur- 
ricular activities,  in  ni^sic,  dra- 
matics, or  school  publications. 
About  one-fourth  of  the  public 
secondary  teachers  receive  pay  for 
extra  duties,  such 'as  supervising'ex- 
tracurncular  activities,  and  one- 
third  supplement  their  mcomes 
with  earnings  frc;^  additional 
school  work.* 

One-sixth  of  public  school 
teachers  also  work  in  their  school 
systems  during  the  summer.  More 
than  one-fourth  hold  summer  jobs 
outside  the  school  system  In  all, 
about  three-fifths  of  public  secon- 
dary school  teachers  have  extra 
earnii)£S  from  summer  work,  addi 
tional  school  year  work,  or  a  com 
bination  of  the  two 

During  the  school  >eac,  teachers 
work  an  average  of  181  days.  They 
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average  26  teaching  penods  and  5 
unassigned  penods  a  week.  La,^%  in 
38  States  and  the  Ehstnct  of  Colum 
bia  ensure  the  employment  of  those 
who  have  achieved  tenure  status. 
La>^s  requinng  collective  bargain 
ing  of  wages,  h^*rfs,  and  the  terms 
and  conditions  of  employ  ment 
cover  increasing  numbers  of 
teachers 


Sources  of  Addftional 
Information 

\ 

Information  on  schools  and  cer- 
tification requirements  is  available 
from  local  school  systems  and  State 
departments  of  education 

Information  on  the  Teacher 
Corps,  internships,  graduate  fellow- 
ships, and  other  information  on 
teaching  may  be  obtained  from:, 

V  S  Depanmcnt  of  Health,  Educauon  and 
welfare.  NaDonai  Center  for  Education 
Sutistics.  Washington.  D  C  20202 

Other  sources  of  general  infor- 
mation are: 

American  Federation  V5f  Teachers.  1012 
|4ih  St.  NW  .  Washintton.'D  C  20005 

National  Educatton,  Association.  1201  1 6th 
St  NW  .Washington. DC  20036 


COLLEGE  AND^ 
U>4IVERSITY  TEACHERS 

(DOT  090  168. through  999) 

Mature  of  tht  Work- 
About  30  percent  of  all  persons 
m  the  United  States  between  , the 
ages  of  ]S  and  21  attended  college 
in  1974.  To  meet  the  demand  of 
students  for  higher  education,  col- 
leges and  universities  hire  teachers 
to  provide  instruction  in  many 
fields.  The  most  CQp\mon  subjel:ts 
include  social  sciences,  teacher 
education,  the  physical  sciences, 
health  profe^ons,  fine  and  applied 
arts,  English,  the  biological 
sciences,  mathematics,  foreign  lan- 
guages, and  busmess  and  com- 
merce. 


Shghtly  more  than  one^ialf  of  all 
coitege  and  university  teacher^  in- 
struct undergraduates,  another  one- 
third  teach  both  graduates  and  un- 
.dergraduates,  and  about  one-tenth 
work  only  with  graduate  students. 

Most  teachers  lecture  and  con- 
d  uct  c  lassroom  d  iscussions  to 
present  subject  matl§r  effectively. 
Many  work' with  students  in  labora- 
tories. Some  teachers  provide*  in- 
dividual instruction  or  supervise  in- 
dependent study.  Nearly  one-third 
of  the  faculty  in  universities  have 
teaching  assistants.  Some  college 
and  university  teachers  use  closed- 
circuit  television.  In  2-year  colleges 
especially  instruction  ts  frequently 
machtnc-aidcd. 

To  be  effective,  college  teachers 
must  keep  up  with  developments  in* 
their  field  by  reading  current 
material,  participating  in  ^profes- 
sional  activities,  and  conducting 
research.  Some  publish  books  and 
articles.  The  importance  of 
research  and  publication  varies 
from  one  institutional  level  to 
another.  In  universities,  about  78 
percent  of  the  faculty  have 
published  professional  articles  com- 
pared to  25  percent  of  2.year  col- 
lege faculty.  Also,  in  certain  fields 
such  as, engineering  and  the  physi- 
cal scier^es,  the  demand  for 
research  is  strong. 

In  addition  to  time  spent  on 
preparation,  « instruction^  and 
evaluation,' college  arid  .university 
teachers  participate  in  faculty  ac* 
tivities;  work  with  stud ent'organiza- 
tions  and  individual  students  out- 
;  side  of  classes;  work  with  the  col- 
lege administration;  and^  in  other 
ways  serve  the  institution  ^and  the 
community  Some  are  department 
heads  and  have  supervisory  Idutfes  * 

Placts  of  Employment 

In  1974,  about  622,060  teachers 
worked  m  more  than  2,600. colleges 
and  universities.  About  one-fourth 
of  all  college  and  university 
teachers  are  women.  An  estimated 
399,000— nearly  two-thirds— were 
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fuH  ttme  senior  staff  Of  the 
rcmdinder.  about  112.000  were 
part  lime  senior  staff,  and  nearlv 
16.000  were  full  time  junior  in- 
structors, the  rest  gencrall>  worked 
as  part  time  assistant  instructors, 
teaching  fellows.  teaching 
assistants,  or  laborator)  assis.tants 

Of  full-time  faculty,  about  t>ne- 
third  teach  in  uni^versities.  nearly 
one-half  work  in  4-year  colleges, 
and  about  onCi6eventh  teach  in  2- 
year  colleges  About  two-thirds  of 
the  faculty  m  , universities  and  4- 
year  colleges  teach  in  public  institu- 
tions, nearly  nine-tenths  of  the 
.  faculty  in  2-year  institutions  work 
in  public  junior  and  community  col- 
leges    .  • 

Training,  Other  Qualifications, 
and  Advancement 

Most    college    and  university 
faculty    are    classified    in  four^ 

erIc  • 


academic  ranks  instructors, 
assistant  professors.  associate 
professors,  and  fuU  professors 
About  75  percent  of  all  faculty  are 
assistant,  associate,  or  full  profes- 
sors. With  the  three  ranks  equally 
distributed  Ten  percent,  are  in- 
structors 

To  get  an  initial  Appointment,  in- 
structors generally  must  have  a 
master's  degree  For  advancemer^t 
to  higher  ranks,  they  need  further 
academic  training  plus  experience 
Assistant  professors  usually  need  a 
year  of  graduate  study  beyond  the 
master's  degree  and  at  least  a  year 
or  two  of  experience  as  an  instruc- 
tor Appointments  as  associate 
professors  frequently  demand  the 
doctoral  degree  and  an  additional  3 
years  or  more  of  colfege  teaching 
experience  For  a  full  professorship, 
the  doctorate  and  extensive 
teaching  experience  are  essential 

In  addition  to  advanced  study 


and  college-ievel  •  teaching  ex- 
perieBce.  outstanding  academic, 
administrative,  and  professional 
contnbi^tions  influence  advance- 
ment. Research,  publication,  and 
work. expenc nee  in  a  subject  area 
^  may  hasten  advancement 

The  ranks  of  college  and  univer- 
sity teachers  and  their  educaaonal 
backgrounds  differ  by  institutional 
level  In  univ^ersities.  more  than  50 
percent  of  the  faculty  have  doctoral 
degrees  ,coPnpared  with  about  10 
percent  in  2-year  colleges  Cor- 
respondingly, more  than  50  percent 
of  the  facult)  in  universities  are 
either  professors  or  associate 
professors,  while  in  2-year  colleges, 
only  i  teacher  in  4  is  \^ithin  these 
upper  ranks  Conversely,  'in  com- 
munity and  junior'cotle^es.  where 
.  the  master's  is  the  highest  degree 
'  held  by  nearly  three- fourths  of  the 
faculty,  instructors  constitute  a 
relatively  large  faculty^segment 

Em^loymant  Outlook   '  . 

College  and^  university  teaching  ■ 
candidates  are  expected  to^ece 
keen  competition  through  tWonid- 
1 980*s  The  demand  for  colKge  and 
university  teachers  is^xpected  to 
fall  However,  the  principal  sourte 
of  teacher  supply— master's  and  Ph 
D  degree  recipients— is  expected 
to  continue  to  grow.  Consequently, 
a  smaller  proportion  of  each  year's 
degree  recipients  will  be  needed  for 
college  teaching  An  increasing 
pr9portion  of  prospective  college 
teachers,  therefore,  will  have  to 
seek  nonacademic  job^.  Govern- 
ment and  pnvate  industry  should 
provide  some  positions,  but  some 
persons  holding  graduate  degrees 
may  find  it  necessary  to  enter  occu- 
pations that  have  not  traditionally' 
required-^advanced  study 

The  basic  factor  underlying  the 
demand  fo/  teachers  is  college  en- 
rollment During  the  196?)'s  and 
early  1970's.  teacher  employment 
expanded  due  to  growth  m  both  the 
number  of  college-age  persons  and 
the  proportion  of  18-  to  21 -year- 
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oMs  enrolled  m  college  The 
number  of  college  age  persons  vrill 
dechne  afler  1978,  and  b)  the  eari> 
'l980*s,  enrollment  will  laper  off 
and  begm  to  fail  As  a  result,  the 
total  number  of  college  teachers 
needed  over  the  1974. 85  penod 
will  dechne,  as  compared  with  an 
80-pcrcent  increase  over  the  previ- 
ous 1 1-year  penod. 

The  t>pe  and  level  of  the  institu- 
tion anc)  the  extent  to  which  it 
wishes  to  upgrade  its  faculty  also 
will  mfluence  the  demand  for 
teachers  Although  enroDmpnu  m 
^  the  1970  s  are  expected  to  stabiirzc 
m  4*year  colleges  and  universities, 
many  institutions,  including  jumor 
and  commurut>  colleges,  ma>  hire 
additional  Ph.  D.  s  to  upgrade  their 
faculues.  Master's  degree  holders 
also  will  continue  to  find  jobs  in  2- 
year  colleges.  Public  institx>tJons  are 
expected  to  continue  to  attract  an 
increasmg  proportion  of  total  col- 
lege enrollment.  Thus,  opportunf- 
ties  10  public  colleges  will  be 
greater  than  in  private  institutions. 

Eanvlngs  and  Working 
Condftiont 

•  In  1974-75,  full-tjme  college  and 
university  faculty  on  9-10  month 
cdntracts  averaged  $16,704»  or 
twice  the  average^  earnings  for  all 
nonsupervisory  workers  in  jjrjv^e 
industry,  except  farming.  Salaries 
varied,  however,  by  teacher  r^nk 
and  by  institutional  level  Average 
salaries  were: 

s 

Instructors  .  $12^25 

Assistant  professors  13.104 
Associate  professors  15.920 
•  Professors  20.653 

>ti   In  general,  larger  institutions  p^d 
higher  salaries  Salaries  of  teachers 


m  4->ear  colleges  tended  to  be 
higher  than  those  m  I  >eai  colleges, 
untversit)  teachers  averaged  the 
most. 

Collie  arKl  university  teachers* 
salaries  also  vary  b>  geographic  re- 
gion. According  to  a  recent  surve> 
of  4-year  colleges  and  universities, 
schools  in  the  Mideast,  New  Eng 
land,  and  PaciiBc  regions  paid  the 
highest  full-time  faculty  salaries. 

Since  About  2  out  of  3  college 
teachers  have  9  to  10-fponth  con- 
tracts, man>  have  additional 
Summer  earnings  frxAn  research, 
wnting  for  publication,  or  other 
emplo>mcnL  Ro>alues  and  fees  for 
speaking  engagements  may  provide 
additional  earnings.  Some  teachers 
also  undertake  addiuonal  teaching 
or  research  projects  or  work  as  con- 
s^iltants. 

College  and  university  teachers 
also  ma>  enjoy  certain  benefits,  in- 
eluding*  tuitipn  waivers  for  depen- 
dents, housing  allowances,  travel  al- 
lowances, and  leaves  of  absence. 
Colleges  '  typically  grant'  a 
semester's  leave  after  6  or  7  years 
ofemployment. 

About  85  percent  of  ail  college 
arvd^  university  teachers  work  in  in- 
stitutions which  have  tenure 
systems.  Of  the  full-time  teachers 
employed  m  these  institutions,  over 
one-haif  are  tenured.  Under^  a 
tenure  system,  a  teacher  usually 
receiver  1-year  contracts  durirjg  a 
prpbationary  penod'ranging  from  3 
.to  7  years;  some  ufnversities  award 
2-  or  3-year  contracts.  After  the 
probationary  period,  institutions 
consider  teachers  for  tenure  (the 
assurance  of  continuing,  employ- 
ment with  freedom  from  dismissal 
without  cause). 

The  working  hours  and  environ- 
ment of  coUege  teachers  generally 


are  favorable.  Classrooms,  office 
facilOies,  and  laboratories  asuall> 
ai^^^well -equipped  and  teachers 
have  access  to  library  facilities  and 
clerical  assistance.  , 

College  teachers  uiually  have 
flexible  teachmg  schedules  Ac- 
cording to  a  recent  survey,  the  un- 
dergraduate faculty  in  4  year  col 
leges   and   universities    normally  . 
teach  1 2  hours  a  week  and  seldom  . 
more  than  14  or  15  hours  Graduate 
faculty  have  a  teaching  load  of 
about  10  hours  a  week  Ii^addidon 
to  ume  spent  in  the  classroom,  col 
lege  and  university  teachers  devote 
much  time  to  preparation  and  other 
duties.   Overall,  full  time  faculty 
spend  about  40  hours  a  week  on 
school  related  activities  For  facul 
t>  in  junior  and  community^  col- 
leges, the  normal  teaching  load  is 
slightl>    heavier,    but    the  total 
number  of  hours  on  the  job  are 
fewer 

Sourc#t  of  A/idHionul 
Informitton 

Information  on  college  teaching 
as  a  career  is  available  from: 

U.S  /Dcpartincnt  of  Health,  Bdocaiioiff  «nd 
Welfare.  National  Center  fot  Education 
Statistics  Wathmfton,  D.C  20202 

American  Counal  on  Education.  1  bupont 
Circte  NW  .  Wathinfton.  D  C  20036. 

American  Federation  of  Teachert,  1012^ 
1 4th  St  NW..  WatWn|;ton,  D.C.  20065. 

Professional  societies  in  the  vari- 
ous subject  fields  will  generally  pro- 
vide information  on  .  teaching 
requirements  and  employment  op- 
portunities  in  their  particular  fields. 
Names  and  addresses  of  societies 
are  given  in  the  statements  on 
specific  professions  elsewhere  in 
the  Handbook. 
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People  in  all  walks  of  life  are  in 
the  midst  of  an  information  explo- 
sion Vr  odds  and  ideas  are  being 
plored  that  just  a  few  years  ago 
were  beyond  imaginatios,  and  in 
formation  is  growing  at  a  tapid 
pace  The  mam  storehouses  of  in 
formation  are  the  Nation's  libraries 
'  Libranans  and   library  techni 
cians  'and  assistants  serve  library 
users  of  all  ages  and  lifestyles  They 
provide  the  public  with  access  to 
books,    periodipals,    and  other 
printed  materials,  as  well  as  less 
conventional  forms  of  information 
such  as  microfilms,  slides,  and  com 
puter  tapes  The  following  state 
ments  describe  their  work  in  more 
detail 

,  ^ — :  '  ^ 

LIBRARIANS 

(D.O.T.  100.118  through  .388) 

.Nature  otth*  Work 

Making  information  available  to 
people  is  the  job  of  librarians  They 
select  an<l,  organize*  collections  of 
books,  pamphlets,  manuscripts, 
•  periodicals,  dippings,  and  reports, 
and  assist  readers  in  their  use  In 
many  libraries,  they  also  provide 
phdhograph  .records,  maps,  slicks, 
pictures,  tapes,  films,  paintings, 
braille  „  and  talking  books, 
microfilms,  and  computer  tapes.  " 

User  services  and  technical 
services  are  the  two  principal 
kinds  of  library  worlc  Librarians 
in  user  services -for  example, 
reference  and  children's  librar 
ians-work  directly  with  the 
public.  Libraries  in  technical 
services -for  ex^ple,  catalogers 
and  acquisitions  libfarians  -  deal 


less  frequently  with  the  public, 
they  order,  claissify,  catalog,  and 
in  other  ways  prepare  the  materials 
for  use. 

T^e  size  of  the  library  determines 
to  a  large  extent  the  scope  of  a 
libranan  s  job.  In  small  libranes,  the 
job  may  indude  both  user  and 
technicaf  services.  The  librarian 
may  select  and  organize  materials, 
publicize  services,  do  research,  arvd 
give  reference  help  to  groups  and 
individuals.  In  large  libraries, 
librarians  usually  specialize  in 
either  'user  or  technical  services. 
They  may  specialize  further  in  cer- 
tain areas,  such  as  science,  busi- 
ness, the  arts,  or  medicine.  Their 
work  may  involve  revieydng  and  ab- 
stracting published  materials  and 
preparing  bibliographies  in  ^heir 
specialty. 

Librarians  generally  are  classified 
according  to  the  type  of  library  in 
which  they  work:  public  libraries, 
school  media  centers*  college  and 
university  libraries,  and  sj^ecial 
libraries. 

Public  librarians  serve  all  kinds  of 
people— children,  students, 
research  vyorkers,  teachefs,  and 
others.  Increasingly,  public librari- 

'  ans  are  j)roviding  special  materials 
and  services  to  culturally  and  edu- 
cationally deprived  persons,  and  to 
persons  who  because^  of  physical 
handicaps  cannot  use  conventional 
print.       *.         *  .  . 

The  professional  staff  of  ^Jafrge. 
public  library  system  may  include, 
the.  chief  ^librarian,  an  assistant 
chief,  and  several  tlivision  heads 
who  plan  and  coordinate  the  work 
of  rhe  erftire  library  system.  The 

,  system  also  may  include  libranans 
^ho  supervise  branch  libranes  and^ 
specialists  in  certain  areas  of  library 


work.  The  duties  of  some  of  these 
specialists  are  bnefly  descnbed  in 
the  following  paragraphs. 

Acquisition  librarians  purchase 
books  and  other  materials  and 
maintain  a  well-balanced  library 
that  meets*lhe  needs  and  interests 
of  the  public.  Catalogers  classify 
these  materials  by  subject  and 
otherwise  describe  them  to  help 
users  find  what  they  are  looking  for. 
Reference  librarians  answer  specific 
questions  and  suggest  sources  of  in* 
formatibn  that  may  be  useful. 

Some  librarians  *  work  .  with 
specific  groups  of  readjirs.  Chil* 
^  dren^s  librarians  serve  the  special 
needs  of  young  people  by  finding 
books  they  will  enjoy  and  showing 
them  how  to  use  the  library.  They 
may  plan  and  conduct  special  pro- 
gr^s  such  as  story  hours  or  film 
programs.  Their  work  in  serving 
children  often  ,  includes  working 
with  school  and  pommunity  or- 
ganizations. Aduh  services  librarians 
suggest ,  materials  suited  to  the 
needse^nd  interests  of  adults.  They 
may  cooperate  in  planning  and  con- 
ducting educauon  programs,  such 
as  community  development,  .public 
affairs,  creative  arts,"proWems  of 
thexSging,  ind  .home  and  family. 
Young  adult  services  librarians  help 
>junior  and  senior  high  school  stu  * 
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denis^tecr^and  use  books  and 
other  matenais.  They  may  .organize 
programs  of  mterest  to  young 
adults,  such  as  book  or  film  dtscus* 
sions  or  concerts  of  recorded  popu- 
lar and  classical  music.  They  also 
may  coordmate  the  library's  work 
with  school  programs.  Extension  or 
outreach  Itbranans  working  in  book- 
mobiles  offer  library  services  to 
people  not  adequately  served  by  a 
pubhc  hbrary  such  as  those  in  inner 
City  neighborhoods,  migrant  camps, 
rural  communities,  and  mstitutions, 
including  hospitals  and  homes  for 
the  aged. 

School  hbrarums  instruct  students 
in  the  use^f  the  school  library  and 
help  them  choose  from  the  media 
center  's  collection  of  ppnt  and  non- 
pnnt  matenalsi  items  that  are  re- 
lated to  their  interests  and  to  class- 
room subjects.  Working  with 
i|achers  arid  supervisors,  school 
itbranans  fapiilianze  students  with 
the  library's  resources.  They 
prepare  lists  of  materials  on  certain 
subjects  and  help  s^ct  materials 
for  school  programs.  They*  also 
select,  order,  and  organize  the 
library's  materials.  In  some  schools, 
they  may  work  with  teachers  to 
develop  units  of  study  and  indepen- 
dent study  programs,  or  they  may 
participate  in  team  teaching.  Very 
large  high  schools  may  employ 
several  school  librarians,  each 
respo|is;ble  for  a  particular  function 
of  the  library  program  or  for  a  spe- 
cial subject  area/ 

College  and  university  librarians 
serve  students,  faculty  members,^ 
and  research  workers  in  institutions 
of  higher  education.  They  may  pro- 
vide general  reference  service  or 
may  work  in  a  particular  sXibject 
field,  such  as  law,  rrtedicihe, 
economics,  or  music.  Those  work- 
;pg  on  university  research  projects 
o^rate  documentation  centers  that 
use-  computers  and  other  modem 
devices  to  record,  store,  and 
retneve  .  specialized  information. 
College  and  university  libranans 
rhay  teach  classes  in  the  use  of  the 
library.  . 
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Special  librarians  work  m  hbraries 
maintained  b>  government  agencies 
and  b>  cofhrherctal  and  industrial 
firms,  such  as  pharmaceotical  com 
panies,  banks,  a4veniS4ng  agencies^ 
and  resc^ph  U^oratories.  They 
provide    matenais    and  services 
covenng  subjects  of  special  interest 
to  the  organization.  They  bujld  and 
arrange  the  organization's  informa 
don  resources  to  suit  the  needs  of 
the  library  users.  Special  libranans 
^ist  users  and  ma)  conduct  litera 
ture  searches,  compile  bibliogra 
phies,  <md  m  other  s^ays  provide  in 
formation  on  a  particular  subject. 

Others  called  information  science 
specialists,  like  special  Ubrarians, 
work  in  technical  libraries  or  infor- 
mation centers  of  commercial  and 
industrial  firms,  government  agen- 
cies, and  research  centers. 
Although  they  perform  many  duties 
of  special  librarians,  they  rftust  pos- 
sess a  more  extensive  te*chnical  and 
scientific  background  and  a 
knowledge  of  new^  techniques  for 
handling  information  Information 
science  spedalists  abstract  com- 
plicated information  into  con- 
densed, readable  form,  and  in- 
te'rpret  and  anafyze  data  for  a  highly 
specialized  clientele  Among  other 
duties,  th^y  develop  classification 
systems,  prepare  coding  aCnd  pro- 
gramming techniques  for  compu- 
terized information  storage  and 
retrieval  systems,  design  informa- 
tion networks, ;  and  develop 
micrbftlm  technology. 

Information  oa  library  technic 
cians  and  assistants  is  found  in  a 
separate  "statemeot  in  the  Hand- 
book. 


PiacM  Of  Empk>ym«nt 

dr  the  estimated"  125,000  profes- 
sional librariaris  eniployed  in  1974, 
school   librarians   accoimted  for. 
nearly  one  half,  pi^lic  libraries  and 
colleges  and  universities  each  em 
ployed  about  dh^-fifth.  An  esti 
mated  one  seventh  worked  in  sp^- 
cial  libraries,  including  libraries  in 
government  agenaes.  Some  librari* 


ans  worked  in  correctional  institu- 
uons,  hospi;alSr  and  State  insdtu- 
tions,  while  a  small  number  ^served 
as  consultants,  and  State  and  ^ 
Federal  Government  administrators 
and  faculty  in  schools  of  library 
science.  The  Federal  Government 
employed  about  3,200  professidnal 
librarians. 

More  than  85  percent  of  all 
librarians  arc  women  In  college 
and  university  libraries,  however; 
men  make  up  about  35  percent  of 
the  total  professional  staff  Mcn^ 
also  are  relatively  numerous  in  law 
libraries  and  in  special  libraries 
concerned  with  science  and 
technology 

Most  librarians  work-in  cities  and 
touia^Those  a^tachJid  to  bookmo-* 
bile  Units  serve  widely,  scattered 
population  groups. 


Ttm\n\n^t  Oth«r  Qualifications, 
•nd  Advancamtnt 

A  professional  libranan  ordiQan- 
ly  must  complete  a  1-year  master's 
degree  program  in  library  science. 
A  Ph.  D.  degree  is  an  advantage  to 
those  who  plan  a  teaching  career  in 
library  schools  or  who  aspire  to  a 
top  administrative  post,  particularly 
in  a  college  or  university  library  or 
in  a  large  library  system.  For  those 
whO"  are  interested  in  the  special 
libranes  field,  a  master's  degree  or 
doctorate  in  tho- subject  of  the  libra- 
ry's specialization  is  highly  desira- 
ble 

In  1974,  53  library  schools  in'the 
•  United  States  were  accredited  by 
the  American  Library  Association 
and  offered  a  master's  degree  in 
library  science  (M.L.S.).  In  addi- 
tion, many  other  colleges  offer 
graduate .  programs  or  courses 
within  4-year  undergraduate  pro- 
grams. 

Most  graduate  schools  of  libratry 
science  require  graduation  from  an 
accredited»4-year  college  or  univer- 
sity, a  goo^  undergraduate  record, 
and  a  reading  knowledgij  of  at  least 
.  one  foreign  language.  Some  schools 
also    require    introductory   Hln-  0 
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dergrachiate  courses  in  jibrar> 
science  Most  prefer  a  liberal  arts 
background  with  a  major  m  an  area 
such  as  the  social  sciences,  the  am, 
or  literature  Some  schools  require 
entrance  exan^inatidns. 

Special  librarians  and  informa- 
Uon  sciertce  specialists  must  have 
•  extensive  knowledge  of  their  sub- 
ject matter  as  well  as  training  in 
library  science  In  libraries  devoted 
.  to  scientific  information,  librarians 
should  be  proficiem  in  one  foreign 
language  or  more  They  also  most 
be  well  informed  about  compu- 
terized methods  for  stonng  and 
retrieving  technical  information 

Most  States  require  that  public 
school  librarians  be  certifiM~and 
trained  both  as  teachers  and  librari 
ans  The  specific  education  and  ex 
perience  necessary  for  certification 
vary  according  to  State  and  the 
school  district:  The  local  superin- 
tendent of  schools  and  Bie  State  de- 
partment of  education  can  provide 
information  about  specific  require- 
ments in  an  area. 

In  the  Federal  Govemmem, 
beginning  positions  require  corhple 
tion  of  a  4-year-college  coarse  and  a 
master's  degree  in  library 'science, 
or  demonstration  of  the  equivalent 
in  ^experience  and  education  by  a 
passing  grade  orvan  examination 

'Many  students  attend  library 
^hools  under  cooperative  work- 
study  programs  that  combine  the 
academic  program  with  practical 
work  experience  in,  a  library 
Scholarships  for  training  in  library 
IcienQC  are  availajble  under  ?e^r|ain 
State  and  Federal"  programs  and" 
from  ISbrary  schools,  as  well  as  from 
a  number  of  the  large  libraries  and 
^brary  .  aasociations  Loans, 
assistahtships,  and  financial  aid  also 
are  available. 

Librarians  should   be  intellec-^ 
tually  curious  and  able  to  express 
themselxes  verbally,  and  should 
have  the  desire  aitd  ability  to  help ' 
others  use  library  materials 

Experienced  librarians  may  ad- 
vance to  administrative  positions  or 
to  specialized  work.  Promotion  to 


these  positions,  however,  is  limi^ 
primanly  to  those  wlio  have 
completed  gradixate  training  m  a 
library  school,  or  to  those  who  have 
specialized  training. 


Employment  Outk>ok 
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The  employment  outlook 
libranans  is  expected  to 
somewhat  competitive  through  the 
mid-1980s.  Although  employment 
in  the  field  is  expected  to  groy^  over 
the  penod,  the  supply  of  persons 
qualified  for  librananship  is  likely 
to  expand  as  an  increasing  number 
of  new  graduates  and  labor  force 
reentrants  seek  jobs  as  libranans. 

The  aj^icipated  increase  in  de- 
mand'-^r  libranans  in  the  late 
IQTO  s-and  eariy  I980's  will  not  be 
nearly  as,  great  as  it  was  in  the 
19^0's.  Then,  school  enrollments 
were  rjsing  rapidly  and  Federal  ex- 
penditu|es  supported  a  variety  of 
library  progranis. 

Fewer  births  during  the^l960's 
will  resujt  in  a  slight  decline  in  ele- 
mentary and  secondalry  school  en- 
rollments through  the  remainder  of 
the  1970's  and  early  1980's.  The  ef- 
feet  of  birth  i^tes  in  the  I960*s  will 
begin  to  be  manifested  in  colleges 
and  universities  in  the  early  I980*s, 
when  total  degree-creiit  enroll- 
ment is  expected  to  level  off.  <  in 
both  the  schools  .and  the  colleges 
and  universities,  as- a  result,  the  de- 
mand for  librarians  will  increase  at 
a  slower  pace  than  in  the  past. 

On  the  other  hand,  requirements 
for  public  librarians  are  expected  to 
increase  through  1985.  The  growth 
of  a  better  educated  population  will 
necessitate  an  increased  number  of 
librarians  to  serve  the  public.  The 
educationally  disadvantaged,  hand 
icapped,  a^id  various 
groups  also  will  need 
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In  add^iuon  to  opcq^ngs  from 
grow^hr  replacements  will  be 
needed  each  year  for  librarians  who 
reure,  die,  transfer  to  other  types  of 
work,  or  leave  the  labor  force. 

Employment  opportunities  will 
vary  not  only  by  type  of  library  but 
als<>  by  the  Jibranan's  educauonal 
qualificktioi^  and  area  of  spe- 
cialization. Although  the  bverall' 
employment  outlook  is  competi- 
tive, persons  who  are  willing  to  seek 
positions  in  other  geographical 
areas  and  in  4iffer%nt  types  of  libra- 
ries will  have  better  opportunities. 
New  graduates  having  more  rtfic^ai 
training  may  have  an  enjphSyment 
advantage  over  reentraiits,  delayed 
entrants,  or  transfers  to  the  profes- 
sion. Their  Jower  beginning  salaries, 
compared  t6  more  experienced 
workers,  rday  also  \>e  an  employ- 
ment advantage. 


Earrrfnss  and  Worfclrtg 
CondKtont  - 


Szilaries  of  librarians  vary  by  type 
of  library,  the  individual's  qualifica- 
tions, and  the  size  and  geographical 
location  of  the  library. 

Startyig  salaries  of  graduates  of 
library  school  master's  degree  ^xp^ 
grams  accredited  by  the  Arn^can 
Library    Association  averaged 
$9,423  a  year  in  1974,  ranging  frpm 
$8,956  in  public  libranfes  to  $9,864' 
in  special  libraries.  The  average  an- 
nual  salary  for  special  librarians  was 
$13,900  in  1974.  For  librarians  in 
college   and    university  libranes, 
average    salaries    ranged'  from 
$8  JOO  a  year  for  those  with  limited 
experience  working  in  private  4-  \ 
year  ^lieges  to^  over  $13,000  for  ^ 
university  librarians  with  more  ex-^r^/ 
^  ten^iyfe   expenence.   Salaries   for  / 
minority  ^Hbril^    ^administrators  ranged 
qualifi^    somewhat     higher/  Department 


librarians  to  provide  special  tm*-  heads  in  college  libraries  earned 

ices.  Also,  the  expandirig  use  of  y  between  $10,000  and  $14,000  a> 

computers  to  store  and  retrieve  in-  *year.  In  general,  hbranans  earned 

formation  will  contribute  to  the  in-  about  one  and  one-half  times  as 

creased  jiemand  foj;,  information  much  as  the  average  for  all  nonsu- 

specialists  and  library  automation  pervisory  workers  in  private  indi^ 

specialists  in  alUypes  of  Rbraries.  trj,  except  farming,  --^^ 
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in  the  Federal  Cuvcmment.  the 
entrance  salary  for  librarians  with  a 
ma$ter*s  degree  in  library  science 
was  $12,841 'a  year  iij^lale  1974 
The  average  salary  for  all  libranans 
in  the  Federal  Government  was 
$17,013. 

The  typical  workweek  for  libran- 
ans IS  5  days,  ranging  from  35  to  40 
hours.  The  work  schedule  of  public 
and  college  libranans  may  include 
some  weekend  and  evening  work. 
Schooriibrarians  generally  have  the 
same  workday  schedule  as  class- 
room teachers  A  40  hour  week 
during  normal  business  hours  is 
common  for  government  and  other 
special  librarians. 

The  usual  paid  va/^ion  after  ^ 
year's  servicers 1«S4  weeks.  Vaca- 
tions may  bc^^kJrtger  in  school  libra- 
ncs.  and  somewhat  shorter  m  ihosc 
operated^by  busin^s9  and  industry. 
Many  libranans  are  covered  by  sick 
leave,  life,  health,  and  accident  m- 
surance;  an^  pension  plans. 
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Sources  of  Additional 
information 

Additional  information,  particu- 
larly on  accredited  programs  and 
scholarships  or  loans,  may  be  ob* 
tained  from: 

American   Library   Assoaauon.   50  Eaiit 
Huron  Si  ,  Chicago.  III.  6061 1 
For  information  on  requirements 
for  special  librarians,  write  to: 

Special  Libraries  Association,  235  Park 
Ave  .  South,  New  York.  N  10003 

Information    .    on  /"^^ederal 
^  assistance  for  library  trainfng  under  , 
'  the  Higher  Education  Act  of  1965 
is  available  from:  / 

Office  of  Libranes  and  Learning  Resources, 
Office  of  Education,  U  S  Department 
of  Health.  Education,  and  Welfare, 
'  Washinftoti.  D  C  20202 

Those  interested  in  a  career  in 
Federal  libraries  should  write  to. 

Sccretanat,  Federal  Library  Committee » 
Room  ^  310.  Library  of  Congress, 
Washinfton.  D.C  20540 

Material  on  information  science 
specialists  may  be  obtained  from 


Amcncan  So&iei>  for  InfurmaDon  SctcrKc. 
l!40Cortr>eciicut  Ave  NW  Washing 
ton.  D  C  20036 

individual  State  library  agencies 
can  furnish  information  on  scholar- 
ships available  through  their  of- 
fices, on  requirements  for  certifica- 
tion, and  general  information  about 
career  prospects  in  thfeir  regions 
^tate  boards  of  education  can 
furnish  information  on  certification 
requirements  ^md  job  opportunities 
for  school  librarians 


LIBRARY  TECHNICIANS 
.    AND  ASSISTANTS 

(D.OT:  249.368) 

^  Nature  of  the  Work 

Library  technicians  and  assistants 
support    and    assist  professional 
librarians  in  providing  information 
Ma^  work  directly  with  the  library 


users  to  explain  and  discuss  availa* 
ble  services.  They  are  supervised  by 
a  librarian  and  have  duties  in  either 
technical  services  or  user  services. 

In  technical  services,  library 
assistants  prepare  the  library's 
materis^^s  and  equipment  for 
readers  use.  For  example,  they  may 
keep  current  files  of  §peaal  materi- 
als, such  as  newspaper  clippings 
and  pictures.  They  may  operate  and 
maintain  audiovisual  and  data 
processing  equipment,  including 
shde  projectors  and  tape  recorders, 
as  well  as  rea^iers  that  magnify,  pro- 
ject on  a  screen,  and  sometimes 
pnnt  out  information  on  ihicrofilm 
and  microfiche  cards.  Library 
assistants  also  may  perform  many  of 
the  routine  tasks  involved  in 
purchasing  and  processing  library 
matenals.  The  details  of  cataloging 
new  books  and  other  additions  to 
the  library  >  collection  are  often  an 
important  part  of  their  job. 


Ubrary  assistant  chacKIn 


film  for  damaga  on  Inspacting  mabWina. 
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In  user's  services,  library 
assistants  furnish  information,  on 
library  services, facilities,  and  rules, 
^,^and  answer  questions  that  involve 
simple  factfinding  in  standard 
reference  sources.  They  also  assist 
readers  in  the  use  of  catalogs  and 
indexes  to  locate  books  and  other 
materials  Library  assistams;  may 
check  out,  reserve,  and  receive 
materials  that  users  borrow.  In  ad- 
dition, their  duties  mclude  sortmg 
and  shelving,  inspection  and  repair 
of  books  and  other  pubhcations,  is- 
suing and  checking  library  cards,  is- 
suing notices  for  overdue  books, 
and  related  clerical  work. 

hv  m^ny  libraries,  more  highly 
trained  personnel  known  as  library 
technicians  perform  duties  similar 
to  xhose  of  assistants,  but  which 
require  more  technical  knowledge. 
However,  library  technicians  do  not 
usually  sort  or  shelve  books  or  han- 
die  clerical  or  related  tasks.  Some, 
in  addition  to  their  regular  duties, 
may  supervise  the  .work  of  others 
who  perform  the  more  routine  work 
of  the  library.  * 


Places  of  Employmant 

An  estimated  135,000  people— 
four-fifths  of  ihpm  women- 
worked  as  library  technici^ms  and 
assistants  in  1974.  Most  worked  in 
large  public  hbranes  or  in  college 

'  and  university  libraries.  Smaller 
numbers  worked  irr  school  libraries 

^and  in  medical,  law,  scientific, 
technical,  and  other  special  libra- 
ries. 

In  1974,  the  Federal  Government 
emplpyed  about  3,200  library 
technicians.  These  people  worked 
chiefly  in  the  Department-  of 
E>efense  and  the  Library  of,  Con- 
gress, although  sqpie  worked  in 
small  Federal  hbranes  throughout 
the  country.      >  * 

Training,  Othar  Quallffcatfont, 
and  Advancamant 

Library  technicians  and  assistants 


.may  receive  training  for  tlieir  work 
either  on  the  job  or  in  a  formal  post- 
high  school  prog^m.  Depending  on 
the  library,  opTOie-job  programs 
generally  require  from  I  to  3  years 
to  complete. 

Junior  or  community  colleges 
and  technical  institutes  offer  2-year 
formal  educational  programs  which 
lead  to  an  assoaate  of  aru  degree  in 
library  technology.  Many  people 
working  in  libraries  take  courses 
part-time  to  get  their  degree. 

Junior  and  community  college 
programs  generally  include  1  year 
of  liberal  arts  courses  and  a  year  of 
library-related  study  on  purposes 
and  organizauon  of  Iibranes,  and 
on  procedures  and  processes  in- 
volved in  operating  a  library.  Stu- 
dents learn  'to  order  and  process, 
catalog,  and  circulate  hbrary 
matenals.  Some  receive  training  in 
data  processing  as  it  applies  to 
libraries.'  Many  learn  to  use  and 
maintain  audiovisual  materials  and 
equipment. 

In  1974,  59  institutions  offered 
library  technical  assistant  training. 
These  institutions— mostly  2-year 
colleges— are  in  23  States.  Some 
programs  teach  skills  for  a  particu- 
lar type,  of  library.  Therefore,  a 
prospective  student  should  select  a 
program  with  a  knowledge  of  the 
curriculum,  instru'c|ional  facilities, 
faculty  qualifications,  and  the  kinds 
of  jobs  that  graduates  have  found. 
Also,  while  programs  may  lead  to 
an  associate  degree,  credits  earned 
in  a  library  technology  pro-am 
may  nbt  apply  toward  a  profes- 
sional degree  in  library  science. 

A  high  school  diploma  or  its 
equivalent  is  the  sundard  requir- 
ment  for  both  academjc  and  on-the- 
job  training  programs.  Many  pro- 
grams also  require  typing. 

'  Library -technicians  and  assistants 
should  enjoy  detail  and  have 
manual  dexterity,  verbal  Ability  to 
explain  procedures  to  library  users, 
and  numerical  ability  to  handle  cir- 
culation statistics.  Jobs  may  require 
much  standing,  stooping,  bending, 
and  reaching. 
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Tlie  number  of  library  techni- 
cians and  assistants  is  expected  to 
grow  faster  than  the  average  for  all 
occupations  through  the  mid- 
I980's  More  positions  are  likely  to 
be  available  in  large  public  and  col 
lege  and  university  libraries,  par- 
ticularly for  persons  who  graduate 
from  academic  programs. 

Factors  influencing  the  demand 
for  library  technicians  and 
assistants  are  population  and  school 
and  college  enrollment  growth  and 
expansion  of  library  sitrvice.  Libra- 
ry technicians  and  assistants  in- 
creasingly are  performing  som^  of 
the  routine  tasks  formerly  done  by 
the  professional  staff. 

In  addition  to  openings  cceated 
by  growth,  many  library  technicians 
and  assistants  will  be  needed  an- 
nually  to  replace  those  who  die, 
retire,  or  transfer  to  other  fields. 

EarnlnQS  and  Working 
Condittona  . 

Salaries  for  library  technicians 
.and  assistants  vary  widely  depend- 
ing on  the  size  of  the  library  or 
library  system  in  which  they  work 
ai  well  as  the  geographical  location 
and  size  of  the  community.  How- 
ever, in  general,  they  averaged 
about  the  same  as  all  nonsuperviso- 
ry  workers  in  private  industry,  ex- 
cept farming. 

In  the  Federal  Government,  sala* 
ries  of  library  technicians  generally 
ranged  from  $6,764  to  $10,520 
year  in  1'974.  A  few  earned  $12,841  , 
a^year^ormore. 

Lifirary  technicians ,  in  govern* 
ment  and  special  libraries  usually 
*work  a  regular '40-hour  week,  but 
persons  in  public  libraries  and  col- 
lege' and  university  libraries  may 
have*  ^schedules  that  mclude. 
weekend  and  evening  hours.  In 
schools,  library  assistants  work -dur- 
ing regular  school  houjrs. 

Most  libraries  provide  fringe 
beneflts  such  as  group  insurance 
and  retirement  pay.  Additional 
beneflts  offered  by  private  busi- 


SourcM  of  AddKionai 
Information 
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nesses  often  include  educational 
assistance  programs.  Library 
technicians  employed  by  the 
Federal  Government  receive  'the  .  For  information  on  institutions 
same  benefits  as  other  Federal  offering  -programs  for  the  training 
workers.  ,  of  library  technicians,  write: 
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Counal  of  Ubrary  TechnMnl  Assistants,  E^- 
partment  of  Library  Sdrace.  University 
of  Mississippi*  University>Miss.  38677. 

American  Library  Association,  Office  of 
«  Library  Personnel  Resources,  50  East 
Huron  St..  Chicago*  (11. 6061 1 . 
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Salcswork  offers  career  opportu- 
nities for  people  who  1iave 
completed  high  school  as  well  as  for 
college  graduates,  for  those  who 
want  to  travel  and  those  who  do 
not,  and^for  salaried  workers  as  well 
as  for  men  and  women  who  wish  to 
run  their  own  businesses 

Workers  in  these  jobs  may  sell  for 
manufacturers,  ,  service  firms, 
wholesalers,  or  retailers  In  1974, 
over  5  4  million  people  wefe  in 
sales  occupations,  almost  30  per- 
cent worked  part  time  The  accom- 
panying chart  shows  employment  in 
the  major  ^  safes  o<5cupations 
discussjtrf  in  this  ^ctioiyT^ther 
statements  in  this  section  cover  au- 
tomotive salesworkei^,  automobile 
parts  counter  workers,  automobile 
service  advisors,  gasoline  service  at> 
tendants,  models,  and  route  drivers. 

Training,  6th#r  Qualifications, 
'   and  Advanoamant 

Trailing  requirements  for 
saleswork  are  as  varied  as  the  work' 


itself    Salesworkers    who  .  sell 
standardized  i;nerchandise  such  as 
magazines,  candy,  cigarettes,  and 
cosmetics  usually  are  trained  on  the 
job  by  experienced  salesc^^rks.  in 
some  large  stores,  they  may  attend 
brief     training     courses.  The 
salesworker   who   sells  complex 
products  or  services,  such  as  elec- 
tronic equipment  or  liability  in- 
surinr^ needs  more  education  and 
training  than  most  retail  salesclerks. 
For  some  positions,  saleswofkers 
must  |>e  college  graduates  with 
majors  in  a  field  such. as  engineer- 
ing.   Others    get    the  necessary 
technical  knowledge  from  universi- 
ty or  manufacturers'  courses.  Still 
others  learn  through  years  of  on- 
the-job^  experience,  often  supple- 
mented by  hfome  study.  Thus,  a. real 
estate  agent  may  take  university  ex- 
tension courses;  a  department  store 
beauty  counselor  may  participate  in 
an  industry-sponsored  training  pro- 
gram;ior  a  jewelry  salesworker  may 
learn  through  years  of  observation 
ancl  study  on  the  job. 


Even  in  the  most  routine  kmds  of 
selling,  a  high  school  diploma  is  an 
asset  to  a  beginner.  Courses  in  busi- 
ness, as  well  as  specialized  .courses 
in  distributive  education,  are  par- 
ticularly good  preparation. 

Salesworkers  must  understand 
the  needs  and  viewpoints  of  their 
customers  and  be  poised  and  at 
ease  with  strangers.  Other  impor- 
tant attnbutes  for  selling  are  ener- 
gy, self-confidence,  imagination, 
self-discipline,  ' and  the  ability  to 
communicate.  Anthmetic  skills  are 
an  asset  In  almost  all  saleswork  ex- 
cept retail  trade,  salesworkers  need 
initiative  to  locate  prospective 
customers  and  to  plan  work 
•  schedules,    jc  •» 

/  " 

Eoiploymant  Outlook 

Employment  in  sales  occupations 
is  expected  to  rise  about  as  fast  as 
the  average  for  "all  occupations 
through  the  mid-]980*s.  In  addition 
to  jobs  resulting  from  growth, 
thousands  of  openings  will  occur 
each  year  as  workers  .die,  retire,  or 
leave  the  occupation  for  other 
reasons. , 

As  employment  rises,  the  propor- 
tion of  part-time  workers—already 
hfgh— is  likely,  to  increase.  Many 
part-time  jobs  wiJI  be  in  suburban 
shopping  centers  which  have  retail 
stores  open  several  nights  a  week. 

Further  information  about  em- 
ployment prospects  for  satesv^ork- 
eps  is  given  in  statements  th^t 
follow.  ^  ^  * 
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AUTOMOBILE  PARTS 
COUNTER  WORKERS 

(D.O.T.  289.358) 

.Natura  of  tht  Work 

'  Automobile  parts  counter  work- 
•  ers  sell  replacement  parts  and  ac- 
ce^ries  for  automobiles,  trucks, 
and  other  motor  vehicles.  Most  of 
them  work  in  wholesale  stores  and 
automobile  dealerships.  They  sell 
over  the  counter  and  take 
telephone  orders  for  items  such  as 
piston  rings,  head  gaskets,  shock 
absorbers,  rcarvicw  mirrors,  and 
scat  covers. 

Parts  counter  workers  for 
wholesalers  sell  parts  for  many 
makes  of  automobiles  and  trucks  to 
independent  repair  shops,  service 
stations,  self-employed  mechanics, 
^  and  •*do-it-yoursclfers."  Counter 
workers  for  dealers  usually  sell 
parts  only  for  the  makes  of  automo- 
biles and  trucks  sold  by  the  dealers. 
They  may  spend  most  of  their  time 
supplying  parts  to  the  dealer's 
mechanics. 

.  Parts  counter  workers  identify 
and  locate  in  the  stockroom  items 
the  customer  needs—often  only 
fjjom  general  descriptions.  By 
knowing  'parts  catalogs  'and  the 
layout  of  the  stockroom  they 
quickly  can'  find  any  of  several 
thctusand  items.  If  a  customer  needs»^ 
a  part  that  is  not  stocked,  counter 
workers  ma^ ^suggest  one  that  is  in- 
terchange able*,  place  a  special 
order,    or    refer    the  customer 

'  elsewhere. 

Counter  workers  determine  the 
prices  of  parts  from  lists,  fill  out 
sale^^  receipts,  and  accept  pay- 
ments.   When    necessary  they; 
package  items  sold 

In  addition  to  selling,  counter 
workers  keep  catalogs  and  price 

,  lis&  up  to  ^ate,  replenish  stock,  un-  I 
pack  and  distribute  incoming  sf)ip>  / 
ments,  record  sales,  and  take  inveri-  ^ 
tories  Large  firtps  employ  stock 


and  receiving  clerks  to  do  some  of 
the  work.  *^ 

Counter  workers  use  microme- 
ters, calipers,  fan  belt  measures, 
and  other  devices  to  measure  parts 
for  interchangcability.'  They  also 
may  use  coil  condenser  testers, 
spark  plug  testers,  and  other  equip- 
ment to  find  defective  parts.  In 
some    firms,    particularly  small 
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catalogs  and  price  lists,  and  the 
layout  of  Xht  stockroom.  Although 
trainees  may  wait  on  custoihers 
after" *^a  few^  months'  experience, 
generally  about  2  years  are  required 
for  a  counter  worker  to  become 
fully  qualified. 

Automobile  parts  counter  wor^ 
kers  should  know  the  different 
types  and  functions  of  motor  vehi- 


wholesale  storeSv  they  ftpair  parts   cle  parts  and  be  able  to  work  with 


by  using  equipment 'such  as  brake 
riveting  machines  and  brake  drum 
lathes. 


numbers.  Employers  generally 
prefer  high  school  graduates  for 
entry  jobs.  Courses  in  automobile 
mechanics,  commercial  arithmetic, 
7  merchandising,  selling,  and  book* 

keeping  are  helpful  to  young  per- 
sons interested  in  becoming  parts 
A  u  r^r^r^  counter    workers.    Practical  ex- 

About  75,000  persons  were  enf:"  perfence  from  working  in  a  gasoline 


Places  of  Employmant 


ployed  as  aut<imobile  parts  counter 
workers  in  1974.  Most  worked  for 
automobile  dealers  and  parts 
wholesalers.  Dealers  typically  em- 
ployed one  to  four  counter^orkers; 
many  wholesalers  "employed  more 
than  four  Other  employers  include 
truck  dealers,  'retail  automobile 
'  parts  stores,  an<^  warehouse-  dis- 
tributors of  automotive  parts. 
Trucking  companies  and  buslines 
employ  counter  workers  to  main- 
tain stockrooms  and  ^dispense  parts 
to  mechanics  who  repair  their 
fleets.  /' 

Parts  counter  workers  are 
located  throughout  the  country  in 
dealerships  and  automobile  parts 
wholesale  stores.  Those  who  work' 
for  warehouse  distributors,  trucking 
companies,  and  buslines  are  em- 
loyed  mainly  in  large  cities. 


Tr«lriln(|r  Othar  Qualifications, 
and  Advancamant 

«^       *         <  « 
MosKparts  counter  workers  learn 
the  trade  op  the  job..  Beginners 


service  station  or  automobile  repair 
shop,  or  workingx)n  cars  as  a  hobby 
also  is  helpful.  ^  # 
Persons  'considering  careers  as 
automobile  p&rts  counter  workers 
should  be  neat,  friendly,  ^ncl  tacdful 
since  they  deal  with  the  public  in^ 
many  cases.  A  good  memory  and 
the  ability  to  write  legibly  and  con- 
centrate on  details  also  are  desira- 
ble. 

Counter  workers  who  have,  su- 
F>ervisory  and  business  management 
ability  may  become  parts  depart- 
ment managers  or  store  maliagers. 
Others  may  become  T)utside  sales 
represen^tatives        for*  parts 
wholesalers  and  distributors  .'These 
people  call  on  automobile  repair 
shops,  'Service  stations,  trucking 
companies,  and  .other  businesses 
that  buy  p^rts  and  accessories  in 
large    quantittl^.    Some  counter 
workers  open  ihtir  own  automobile 
parts  stores.  * 

Employmant  Outlook  ' 

Employment  of  automobile  parts 
counter  workers  is  expected  to  in- 


usualjy  arc  hired  as,  pg^hs  (^eliverers  crease  faster  than  the  average  for 
or,train^3.  fni  some  large  firms,  all^  occupations.  Employment  will 
beginners  start  as  stock  dr  receiving  rise  because  more  parts  will  be 
clerks.  Trainees  gradually  Jeam  the  needed  to  repair  the  Nation's  grow- 
different  types  ^^Jljs,  the  use  of  ^  ing  number  of  motor  vehicles. 
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feurs.  Warehousemen  and  Helpers 
of  America  (Ind.). 

Sources  of  Additional 
Information 

Details  about  employment  op- 
portunities may  be  obtained  from 
local/automobijfi  dealers  and  parts 
wholesalers,  locals  of  the  unions 
previously  mentioned,  or  the  loCaf 
office  of  the  State  employment  ser- 
vice 

For  geacral  mformation  about 
the  occupation,  write  to 

Automoiive  Service  Industry  Associa^on. 
230  ISf  Michigan  Ave  ,  Chicago.  Hi 
60601 

National  Automotive  pans  Association. 
10400  Wesf  Higgins  Rd  ,  Roscmont,  Hi 
60018 


Counter  worker  ditcuttet  partt  order  with  auto  mechanfe. 


In  addition  lo  jobs  from  employ- 
ment growth,  more  than  a  thousand 
openings  are  expected  annually  to 
replace  experienced  workers  who 
retire.  die»  or  transfer  to  other  oc- 
cupations The  number  of  openings 
is  not  expected  to  fluctuate  signifi- 
cantly frojn  y-ear  to  year  because 
the  demand  for  automoljile  parts* 
unlike  some  products,  is  not  very 
sensitive  to  changing  economic 
conditions 

Earnings  and  Working 
^  Condltlont 

Automobile  part\  counter  work- 
ers are  paid  a  weekly  or  monthly^ 
salary,  or  an  hourly  wage  rate.  In 
addition,  they  may  recei,vg^mmis'- 
^lons  on  sales,  Counter  workers  em- 
ployed by  automobile  dealers  in  34 
large  cities  had,  estimated  average 


earjiings  of  $4,60  an  hour  in  late 
1974,  slightly  higher  than  the 
average  for  all  non^upervisory 
workers  in  private  industry,  except 
farming. 

Parts  counter*  workers  typically 
work  40  to  48  hours  a  week.  Many 
work  half  a  day  on  Saturday. 

Stockroon^s  usually  are  clean  and 
well  lighted.  The  work  is  not  physi- 
cally strenuous,  but  counter  work- 
erg  spend  much  time  standing  or 
^alking.  Thgy  have  to  work  rapidly 
when^vajuS^on  customers  and  an- 
swering telephone  calls  at  the  same 
time 

Many  parts  counter  workers  be- 
long to  unions  such  as*  the  Interna- 
tional Association  of  Machinists 
aTid  Aerospace  Workers,  the  Sheet 
Metal  Werjiers*  International  As- 
sociation, and"  the  Internationa! 
Brotherhoodvof  Teamsters,  Chauf- 


AUTOMOBILE 
SALESWpRKERS 

(D.O.T.  280.358) 

Nature  of  the  Work 

Automobile  salesworkcrs  are  im- 
portant links  between  dealers  and 
car  buyers.  Many  sell  only  new  or 
used  cars.  Others,  particularly  those 
employed  in  small  d^ealerships,  sell 
new  and  used  cars,  as  well  as  trucks. 
(This  statement  does  not  discuss- 
truck  sales'specialists.)  \i 

Automobile  salcsworker^v  spend 
ntuch  time  waiting  on  customers  in 
the  showroom  Or  used-car  lot.  They 
find   out   the   kind ,  of  car  the 
customer  wants  by  asking^qujestions 
and  encouraging  comments  about 
cars^ong:display._Eacjexampfe,  one 
-  cusiottiir     may     be  interested 
primarily-  in  economy,  but  another 
may  be  more  impressed  with  styline 
"and  performance.  The  salesworkersi 
emphasize  the  points  tffat  satisfy  thei. 
CMsto;ners'  desires -and  stimulate 
their  willingness  to  buy.  To  illus- 
trate features  such  as  performance, 
r^d,  and  handling,  the  salesworkef  ^ 
invites  the  customer  to  test-drive 
the  car. 
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Auto  uiMworktr  dtocusMt  n*w  car 
f««tur#s  wtth  cuttomr. 


Because  cars  arc  a  major 
purchase,  cusfomers  must  be  con- 
vinced  that  they  are  making  a  wise 

'  decision.  Successful  salesworkers 
can  overcome  the  customer's 
hesitancy  to  buy,  and  get  the  order. 
Since  clo^ng  the  sale  frequently  is 
difficult  for  beginners,  expenenccd 
salesworkers  «^or  ^les  mahagers 
often  lend  £^istance.  Salesworkers 
may  quot^Svpnces  and  trade-in  al- 
lowances, but  these  figures  usually 
reqilire  -the  approval  of  the 
manager.  Salesworkers  register  cars 
and  may  get  license  plates  and  ar- 
range financing  and  insurance  for 
customers.' 
Salesworkers  approve  delivery, 

.  and  *  they  answer  customers' 
questions^  on  subjects  ^ch  as  the 
car's  controls  and  the  maintenance 
warranty.  Following  delivery,  they 
may  contact  customers  to  express 
appreciation  for  their  business  ande^ 
to  inquire  about  their  satisfaction 
with  thfc  car.  From  time  to  time, 
they  also  may  send  literature  to  • 
customers  in  order  to  btiild  repeat 
business.      "  ' 

Salesworkers  develop  and  follow^ 
leads  on  prospective  customers.Tor 
ex^unple,  they  obtain  names  of  • 

•prospects  frofti  automobile  registra- 
tion records  and  dealer  sales,  serv- 
ice,  and  finance  records.  They  also 
can  get  leads  from  .gas  station 
operators,  parking  lot  attendants,  - 
a^d  others  whose  work,  brihgs  them 


into  frequent  contact  with  people. 
SaleswoHcers  nxay  contact 
proq>ects  by  phone  or  mail. 

Pfae«s  of  Employpiwt 

About  130,000  pccidns  wprk^ 
as  automobile  salesworkers*  in 
1974  New-car  dealers  employed 
about  four-fifths  of  the  total,  and 
t«cd-car  dealers  employed  the 
remainder.^  jMthough  many  .used- 
car  (fealers  employ  only  one 
salesworker,  a  few  new*car  dealers 
employ  more  than  50. 

Automobile  salesworkers  axe  em- 
ploypd  throughout  the  country,  but 
most  are  concen^ted  in  heavily 
populated  areas. 

Training,  Othar  Quaimcatlont, 
and  Advancamant 

Most  beginners  are  trained  on  the 
"job  by  sales  mzmkgers  and  ex- 
.perienced  salesworkers  Many  large 
dealers  also  provide  several  days  of 
classroom  training  on  how  to  obtain 
customer  leads,  make  sales  presen- 
tations, and  close  sales.  Automobile 
manufacturers  may  furnish  training 
manuals  and  other  educational 
material.  .Experienced  and 
beginning  ,  salesworkers  receive 
continuing  guLdzmce  arid  training 
from  their  managers,  both  on  the 
job  and  at  periodic  sales  meetings. 
They  ^Liounay  attend  training  pro 
grams  offered  by  automobile  manu* 
facturers.  > 

A  high  school  diploma  usually  is 
the  minimum  educational  require- 
m'ent  for  beginners.  Courses  in 
public  speaking,  commercial 
arithmetic,  English,  merchandising, 
selling,  business  law,  and  psycholo- 
gy also  provide  a  good  background 
for  this  type  of  work.  Previous  sales 
experience  or>other  work  requiring 
contact  with  the  public  is  helpfuL 
Many  persons  in  automobile  sales, 
for  example,  previously  were  in  fur- 
niture, appliance,  or  door-lo-dobr 
sales.  However,  au^mobile  sales 
managers. frequently  will  hire'inex-> 
perienced   applicai\ts   who  h^ve 
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satisfactory  personal  and  educa- 
tion^ qualification's.'  '  ' 
Although  age  requil'ements  for 
'  beginners  vary,  many  employers 
prefer  applicants  who  are  at  least  in 
their  mid-  or  late  twenties.  As-  i. 
rule,  however,  21  is  the  minimum 
age  for  beginners.  Age  require* 
mems  ma^be  waived  for  a  mature 
applicant.  ' 

Automobile  salesworkers  must 
►  be  tactful,  well-groomed,  and  able 
,  to  express  themselves  wet!.  Initia- 
tive and  aggressiveness  also  are  im- 
portant since  the  number  of  cars 
sold  usually  depends  on  the  number 
of   prospective    customers  con- 
tacted.     Because  automobile 
salesworkers  dQcasionally  work  for 
.days  without  hiakif^  a  saie,  they 
^  need  self-confidence   and  deter- 
mination to  get  thfough  these  slow 
{Seriodsi' 

Successful  employees  who  have 
mzmagerial  ability  may  advance  to 
assistant^  ^  sales  manager,  sales 
m'smager,  ,  or  general*  managec 
Some  managers,  and  .general 
mzmagers  open  the'ir  own  d^er* 
ship  or  become  partners  in  dealer- 
ships. 


Emptoymant,Outtook 

Employment  of  automobile 
salesworkers  is  expected  to  grow 
faster  than  th^  average  for  all  occu- 
pations through  the  mid- 1 980'^  as 
the  demand  for  automobiles,  in- 
creases In  addition  to  }o\k  resulting 
from  employment  growth, 
thousands  of  openings  will  occur  as 
salesworkers  retire^  die,  or  tftmsfer 
to  other  occupations 

Over  the  long  run,  rising  popula- 
tion and  personal  incomes  will  lead ' 
tp  increased  car  sales,  and  employ- 
ment of  salesworkers  will  grow* 
However,  erpploypient  will  fluctu- 
ate from  year  to  year  because  car 
sale^  arp  affected  by  changing 
economic  conditions  and  consumer 
preferences  TTherefore,  opportuni- 
ties for  beginners  will  be  plentiful  1;^ 
some  years,  scarce  in  others 
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Earnings  and  Working 
CondWons 

^ost  salesworkers  'are  paid  a 
commission  based  od^the  selling 
pnce  of  a  car  or  the  profit  received 
by  the  dealer.  AddiUonal  commis- 
sions  may  be  paid  when  cars  are 
fmanced  ahd  insured  through  the 
dealer/  XlU^gh  salesworkers  are 
enlploved  year-round,  their  sales, 
and  tnerefoj'e  iheir  commissions, 
vary  from  ihonth  to  month  Many 
dealers  pay  a  modest  weekly  or 
monthly  salary  so  that  commis- 
,  sionc<#»  salesworkers  will  have  a 
steady'  income.  Others  advance 
them  money  against  future  cbmmis- 
sioos.  A  few  dealers  pay  a  straight 
sala^.  Dealers  miay  guarantee 
beginners  a  modest  income  for  a 
few  weeks  or  months.  Thereafter, 
they  are  paid  on  the  same  basis  as 
the  expenenced  staff. 

Salesworkers  employed  by  new- 
car  dealers  had  estimated  axC;rag^ 
weekjy  eamrilgs  of  about  $260  in 
1974.  Earnings'  varied,  depending 
on  individual  ,  ability  and  exr 
periencc,  geographic  location,  and' 
d9^ership  size.  For  -  example, 
salesworkers  who  worked  f6r 
dealers  that  sold  between  100  and 
149  now  vehicles  annually  aVeraged^ 
about $197  a  week.Vhile  those  em- 
'  ployed  by  dealers  that  so^d  1,000 
cars  or  more  averaged  about  $300 
per  week. 

Earnings  may  fluctuate  signifi- 
cantly from  year  to  year  due  to 
changes  in  the  demand  for  cars.  In 
lean  years,  workers  with  poor  sales 
records  may  be  laid  off  or  may  quit 
to  find  better  paying  jobs  m  other 
fields.  Many,  however,  return  when 
the  demand  for  cars  improves.  . 

^iany  dealers  furnish  their  sales 
staffs  with  demonstrator  carsjree  of 
charge.  Others  sell  or  lease  demon- 
strators .  at  a  discount,  often  at 
dealer's  cost.^  Salesworkers,  also 
receive^  discounts  on  cars  bought 
for  personal  use. 

Because  most  customers  find 
shopping  after  work  convenient,  * 
lalesworkeix    /requently  work 
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evenings-  ^n  some  areas,  xhey  may 
work  Sunday  and  take  a  day  off 
during  the  week  Many  dealers  as- 
sign salesworkers^  "floortime"— 
^  hours  Ihey  spend  in  the  showrocn>* 
greeting  customers.  For  example,  a 
salesworker  may  be  ,  in  the 
showroom  from  9  a.m.  to  3  p^m. 
one  vceek,  from  3  p.m.oo  9  p.m.  the 
next  week,  and  all  day  on  Satur- 
days.  When  not  assigned  to'  the 
showroom,  they  may  sj>erTd  a  few 
incurs  each  day  delivering  cars  to 
customers  and  looking  for  new 
customers 

,    Sourcas  of  AddHionaJ 
information 


Details  on  emplbyjneni  opportu- 
nities may  be  obtained  from  local 
automobile  dealers  of  the'local  of- 
fice of  the  Stale  cmploym»t  serv- 
ice. For  general  information  aboilt 
the  work,  write  to: ' 

NatKrnal  Automobile  Dealers  Attoctation, 
2000  K  Sl  NW.,  Wathmgion,  IXC. 
20006 


AUTOMOBILE  SERVICE 
ADVrSORS 

,  (D.b.T.  62^:281) 

Natur*  of  th«  Wortc 

Many  automobile  dealers  and 
some  large  mdependent  gurages 
employ  service  advisors  to  wait  on 
customers  who  bring  their  cars  for 
maintenance  and  repairs.  The  serv-  * 
ice  advisor^  sometimes  called  serv- 
ice salesworker  or  service  wnter, 
confers  with  customers  to  deter*- 
mine  their  service  needs  and  ar- 
ranges for  a  "mechanic  to  perfonn 
the  work. 

,  For  a  routine  checkup,  service 
advisors  merely  write  ^  the 
customer's  requests  on  a  repair 
order.  However,  when  the  customer 
complains  of  major  trouble,  the  ad- 
visor^askt  about  the  nature  of  the 
trouble^d  may  test  drive  the  car." 
For  example,  if  the  customer  says 
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the  car  IS  difficult  to  start*  the  ad- 
visor may  try  to  find  out  if  this  hap- 
pens v^hen  the  engine  is  coki  or 
after  it  warms  up.  The  advisor  then 
writes  a  brief  description  of  these 
sympiorifs  on  the  repair  order  to 
help  the  mechanic  locate  the  trou- 
ble Service  advisors  also  include 
the  name  of  the  customer  and  make 
oY  the  car  on  the  repair  orjj^r:  ii  a 
factorv  warranty  coveprlfie  ^tp^rs, 
the  fSJginc  and  bodjrliumbers^ile- 
age,  and  dat^/of  purchase  are 
recorded^ 

cusiainer?>):;equest,  service  ad- 
visors expjakr^faat  repaJrs  are 
neede<trtbeira|ypfoximate  cost,  and 
Ijowrlong  Hjj^work  will  lake.  Since 
this  cannot  alws^s  be  done  until 
mechanics  flave  inspected  ih^i^cars. 
service  advisors  may  phone  the 
customers  later,  give  thefn  this  in- 
formation, and  thank  thicm  for  per- 
mission to  do  the  work.  They  may 
advise  on  the  necessity  of  having 
work  done,  by  pointing  out  that  it 
will  assure  improved  performance, 
safer  operation,  and  prevent  more 
serious  trouble.  In  addition  to  advis- 
ing customers  on  service  needs, 
they  may  sell  accessories  such  as 
air-cbpditioners  or  radios. 
Service  advisors  give  repair  or- 
♦  ders  to  the  shop  dispatcher  who 
then  figures  cost  of  repairs  and  as-* 
,  signs  work  to  mechanics.  Jn  some* 
shops,   advisors  -  compute  re'pair 
costs  If  mechanics  have  questions 
about  a  repair  tjrder,*  they  contact 
the  advisor  who  wrote  it.  After  the 
mechanic  has  finished  the  work,  the 
service  advisor  may  test  drive  the 
car  to  be^sure  the  problem  has  been 
corrected.  ' 

When  the  customer  returns  for 
the  car,  the  service  advisor  answers 
^questions  regarding  the  r^airs  and 
-settles  complaints  about  their  cost 
or  quality.  If  the  car  is  to  be 
returned  to  the  shop  because  the 
customer  is  dissatisfied  or  the  cost 
of  repairs  is  to  be  adjusted,  the  ad- 
visor usually  ^uit  get  permission 
from  the  service  manager.  In  some 
dealerships,  the  most  experienced 
service  advisors  substitute  for  serv- 
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ice  managers  uhen  ihey  are  absent. 

Places  of  Empioyment 

More  than  20,000  persons 
worked  as  automobile  service  ad- 
visors m  1974  Most  worked  for 
large  automobile  dealers  that  em- 
ployed from  one  to  foUr  advisors, 
but  some  worked  for  large  indepen- 
dent automobile  repair  shops  » 


Training,  Othar  Qualiflcationa, 
and  Advancamant 

Service  advisors  are  trained  on 
the  job  under  the  guidance  of  ex- 
.perienced  service  advisors  and  the 
service  manager  In  many  shops, 
iraftiees  begin  by  helping,lhe  serv- 
ice department  dispatcher.  They 
learn  to  route  repair  orders  through 


the  shop,  to  compute  costs,  and  to 
determine  the  time  required  for  dif- 
ferent repairs.  The  beginner  usually 
can  become  a  qualified  service'ad- 
visor  in  1  to  2  years,  but  learning  to 
esumate  the  cost  of  automobile 
body  repairs  may  take  a  longer 
time.  In  addition  to  on-the-job 
training,  some  advisors  attend  for- 
mal training  programs  conducted 
by  automobile  manufacturers. 

For  service  advisor  trainees,  em- 
ployers'prefer  high  school  gradu-' 
ates  over  21  years  of  age  yith  work 
experience  in  automobile  repair  or 
related  activities.  Employers 
usually  promote  .persons  from 
within  their  own  organizations.  For 
example,  a  person  may. apply  for  a 
job  a&^rvice  advisor'ti^aJnee  after 
ginrtimg  experience  in  the  firm  as  a 
mechanic  tratnee  or  parts  counter 
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worker  tramce.  Some  firms,  how* 
ever,  prefer  to  hire  fully  ex- 
penenced  mechanics 

Becausi  service  advisors  ficdl 
directly  with  custoracrs,  employers 
look  for 'applicants  who  are  neat,  * 
courieoirs.  even-tempered,  attcn- 
Uve  listeners,  and  gpod  conversa- 
uonalists.  High  school  and  voca- 
tional school  courses  in  automobile 
mechanics,  commeraal  arithmetic, 
sales,  public  speaking,  and  English 
are  helpful 

'  Service  advisors  with  supervisory 
ability  ma>  advance  to  shop  super- 
visors or  to  service  managers  Some 
open  their  Own  automobile  repair 
shops 

Emptoymant  Outlook 

Employment  in  this  small  occu- 
pation IS  expected  to  increase  about 
as  fast  as  the  average  for  all  occupa- 
tions through  the  mid-1980s. 
There  will  be  more  automobiles  on 
the  road,  ^nd  -they  will  be  moire 
cofnple)^.  This  will  result  in  a  n^ed 
for  more  service  advisors.  In  addi- 
tion to  the  job  openings  resulting 
from'  employment  growth,  a  few 
hundred  openings  will  arise  e^ch 
year  to  replace  experienced  service 
advisors  who  retire,  die.  or  transfer 
to  other  occupations.  The  number 
of  openings  is  not  expected  to  fluc- 
tuate significantly  from  year  to  year 
because  the  demand  for  automobile 
repairs  is  not  very  sensitive  to 
chan^ng  economic  conditions. 

Job  openings  for  service  advisors 
will  be  concentrated  in  large  .au- 
tomobile dealerships,  most  of  which 
are  located  in  metropolitan  areas. 
In  small  towns,  many  dealers  do  not 
have  enough  repair  business  to  hire 
service  advisors;  shop  supervisors 
do  thc^work  instead. 

Eaminga  and  Working 
Condttk>na 

Service  advisors  employed  by  au- 
tomobile dealers  in  34  large  *£itie» 
had  estimated  average  earning^  of 
$5  95  an  hour  in  late  1974,  n^ore 
than   one-third   higher  than  *"the 
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average  for  all  n^iHupenisory 
*  workers  in  private  iodusiry,  except 
.    farming.  ' 

Many  service  advisors  ^re  paid  a 
salary  plus  commission,  others  are 
paid  a  strai^t  commission.  Com- 
missions usually  are  bas«i  on  both 
the  cost  of  repairs  and  the  price  of 
accessories  sold. 

Most  service  advisors  wfc^k  40  to 
48  hours  a  week.  They  are  busiest 
in  the  early  morning  whenjjjost 
cummers  bring  their-  cars  for 
repairs,  and  in  late  afternoon  when 
they  return.  During  these  peak 
hours  advisors  may  be  rush^  to 
wait  on  customers'  C><xasjonally> 
they  have  to  deal  with  disgruntled 
customers 

_  Service  advisors  stand  much  of 
the  time  and  m^y  be  outdoors  in  all 
kinds  of  weather,  but  their  work  is 
not  physically  strenuous. 

Unions  that  organize  service  ad- 
visors include  the  International  As- 
sociation of  Machinists*  and 
Aerospace  Workers;  the  Sheet 
Metal  Workers*  International  As- 
sociation; and  the  International 
Brotherhood  of  Teamsters,  Chauf- 
fen.  Warehousemen  and  Helpers  of 
America  (Ind.). 


6ASQUNE  SERVICE  ' 
STATION  ATTENDANTS 

-  (D.O.T.  915.867) 
Nttur»  of  th»  Work 


SourcM  of  Additional 

inform  iition. 

*  *■ 

Details  on  employment  opportu- 
niUes  may  be  obtained  from  local 
automobile  dealers  or  repair  shops; 
locals  of  the  unions  previously  men- 
tioned; or  the  local  office  of  the 
State  eniploymcnt  service. 

For  gep^ral  information  about 
the  work  of  automobile  service  ad- 
visors, write  to: 

Automotive  Service  InduSry  A»odabon» 
230  N  Mkhigtn  Ave,  Oucafo,  m. 
60601.. 

Automotive  Service  Counts  of  America, 
Inc.,  4001  Wtrreo  Blvd,,  Hilhide,  ill. 
60162. 


Gasoline  service  station.attend- 
ants  help  keep  the  Naiido's  125 
million  motor  vehideMimning  and 
m  good  operating  condition. 

Service  station  attendants  pump 
gasoline,  clean  windshields,  and 
offer  the  additional  services  of 
checking 'water  level,  oil  level,  and 
tire  air  pressure.  They  also  may 
check  the  tires,  fan  belt,  and  other 
paitsibr-ejcessive  wear. 

Attendants  have  other  responsi- 
biliues  besides  servicmg  cars.  They 
sell  aivd  install  parts  and  accessjCffTCT 
such  as  tires,  battenes,  fanAelts, 
and  wmdshield  wiper  blade«.(when 
a  customer  pays  the  bill,  attendarrts 
either  make  change  or  prepare  a' 
charge  slip.  They  may  do  mmor 
mainX4i{ance  and  repair  work,  such 
as  changmg  oil,  rouung  ures,  fixmg . 
flats,  or  rcplacmg  mufflers.  Some 
attendants,  called  mechanic-attend- 
ants, perform  more  difficult  repairs, 
repairs. 

Attendants  also  may  keep  the 
service  areas,  building,  ami 
restrooms  clean  and  neat  In  some 
statib^,  they  help  the  station 
manager  take  inventory,  set  up  dis- 
plays, and  keep  business  records.  ^ 
If  a  service  station  provides  emer- 
gency road  service,  attendants  oc- 
casionally may  drive  a  tow  truck  to 
a  disabled  car  to  "boost"  the  bat- 
tery, change  a  flat  tire,  or  perform 
other  minor  repairs.  If  more'exten- 
sive  repairs  are  needed,  they  tow 
the  car  back  to  the  fUtipp. 

Attendants  may  use  simple  hand- 
tools  such  as  screwdpvers,  pliers, 
and  wrenches,  and  power  tools  such 
as  pneimiatic  wrenches.  Mechanic- 
attendants  frequently  ute  *  more 
complex  equipment,  such  as  motor 
analyzers^  and  wheel  alignment 
jnachines. 

Places  of  Employm«nt  ^ 

Over  450,000  people  worked  u 


gasoline  service  station  attendanu 
,  in  1974.  About  one-third  of  these 
were  paj%'time  employees.  In  addi- 
tion to  attendants;  more  dun 
225,000  gasoline  service  station 
managers  and  owners  did  similar 
work.  jf' 
Service  sution  attendants^-work 
in  every  section  of  the  courritry,  in  * 
the  largest  cities,  in  tW  smaUest 
towns,  and  in  oudying  areas. 

Training,  Othtr  QuaHficattoni 
and  Advanqamtnt 

Applicants  for  jobs  as,  gasoline 
service  station  attendants  should 
have  a  driver's  license*  a  gener^ 
understanding  of  how  an  .autonK>- 
-bile  ^orks,  and  some  sales  ability. 
They  should  be  friendly  people, 
able  to  speak  well,  and  presenting  a 
generally  neat  appearance.  They 
also  needySelf-conftSence.  Appli- 
canu  '  shottld^    ^"Sj^  -  ^limpje 
arithmetic  so  they  can  make  change 
quickly        accurately- and  help 
keep  business  records.  They  also  ' 
should  be  familiar  with  local  roads,  . 
highways,  and  poirits  of  interest  in 
order    to    give    directions    to  , 
customers  aixl  to  tocate  cars  whose  * 
owners  have  called  for  road  service. 

Although  completion  of  high 
school  is  not  generally  a  require- 
ment for  getting  an  ,entry  job,  ft  is 
an  advanuge  because  ft  indicates  to 
many  employers  that  a^'young  per- 
son can  "finish  a  job.**  A  high 
school  education  usuatl/is  required 
for  service  stiition  management 
training  programs  conducted  by  oil 
companies. 

Service  station  attendants  receive 
most  of  their  training  on  the  job, 
although  there  arc  some  formal 
training  prbgrams.  Trainees  do  rela^: 
tively  simple  work  at  firii.  such  as 
cleaning  the  station,  pumping  gas, 
and  cleaning  windshields. 
Griulually,  they  progrea  more 
advanced  work  such  as  doing  sim-« 
pie  maintenance  work,  installing 
luxessories  on  cars,  and  helping  to 
keep  the  sUtion  records.  It  Usually 
takes  from  several  months  to  a  year 
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to  bevome  a  fully  quctlificd  attend 
ant. 

Formal  training  programs  for  , 
gasolme  service  station  work  are  of- 
fered m  many  high  schools  arounsi- 
the  countr>\  In  this  curriculum,  stu- 
dents m  their  last  2  years  of  high 
school  take  business  education 
courses  and  work  part-time  in  a 
gasoline  service  station,  where  they 
receive  instriKUon  in  all  phases  of 
service  station  work 

Some  attendants  are  enrolled  in 
formaJ  training  program  for  serv- 
ice station  managers,  which  are 
conduci^  by  cnost  major  oil  com- 
panies THcse  programs  usually  last 
from  2  to  8  weeks  and  emphasize 
*  subjects  such  as  simple  automobile 
maintenance,  salesmanship,  and 
.  business  management.    ,  ^ 

Several  avenues  of  advancement 
are  open  to  secvjce  station  alfend-  * 
ants.  'Addiuonal  training  qualifies' 
attendants  tp  become  automobile 
mechanics,  those  having  business 
management  capabilities  may  ad- 
vance to  station  manage{>  Many  ex- 
perienced station  managers  and  au- 
tomobile mechamcs  go  into  biisi- 
y  ness  for  themselves  by  leasing  asta- 
'  tion  from  an  oil  company  or  buying 
their  own  station.  Oil  companies 
hire  some  service  station  managers 
as  sales  representatives  or  district 
managers. 

Employment  Outlook 

Employment  of  gasoline  s^ice 
station  attendants  sboufd  continue 
•  to  grow  over  the  ne?r  few  years. 
However,  the  extent  of  longmn  em- 
ployment growth  of  gasoline  service 
station  attendants  is  difficult  to  esti- 
mate.^ The  trend  toward*^  c^rs  with 
better  gas  mileage  capabilities 
could  evdnxually  r^uce  total 
gasoline  consumption,  which  might 
severely  limit  growth  in  t^is  occu- 
pation over  the  long  run.  Self 
service  gas  stations  also  may  limit 
growth.  Howevfer,  in  this  occupa- 
tion of  many  persons;  thousands  of 
job  openings  are  expected  each- 
year  to  replace  workers  whb^etire, 
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die,  or  traiisfer.  to  other  occupa- 
tions. 

Earnings  and  Working 
-  CoitdKtont 

Earnings  T3f.-gasoUne  service  sta- 
tion attendants  vary  considerably 
Hourly  earnings  for  many  allend- 
anis  ranged  from  $2  to  S3  in  1974,  • 
accq^ing  to  the  limited  informa- 
tion available.  Attendants  em- 
ployed in  large  metropo^tan  areas 
generally  had  higher  earnings  than 
those  in  small  towns 

Fuil-tinve  attendants  N?9rk  40 
hours  a  week  or  more  Work 
schedules  may  include  evei^ings, 
weekends,  and  holidays. 

Attendants  work  outdoors  in  all 
Jcinds  of  weather.  They  do  con- 
siderable lifting  and  stooping  .and 
spend  -much  time  on  - their  feet. 
Possible  injuries  include  cuts  from 
sharp  tools  and  bums  from  hot  en- 
gines. For  many  atjlendants,  how- 
ever, the  opportunity  to  ^eal  with 
p>e9pTc  and  the  possibility  of  some- 
day managing  their  own  scrvic/t  sta- 
tions more  than  offset  these  disad-- 
vantages.  For  others,  the  opportuni- 
ty to  get  part-time  employment  is 
important.  » 

Some  college'students  have  been 
able  to  work  their  way  through, 
school  as  service  station  attendants. 
Some  workers  also  supplement 
their  income  from  regular  jobs  by 
working  part  time  as  attendants. 

Sourctf  of  Additlonat 
InfOfTnatlon 

For  more  details  about  work  op- 
portunities, contact  local  gasoline 
service  stations  or  thejocal  office  of 
,  the  ^tate  employment  service. 

 ^  "  

INSURANCE  AGENTS  ' 
'  "^AND  BROKERS 

(D.O.T.  250.258) 
Nature  of  the  Work 

< 

Insurance  agents  and  brokers  sell 


policies  that  protect  indmtfilals  and 
t  businesses  against  future  losses  ind 
financial  pressures.  They  may  help 
plan  financial  protection  to  meet 
the  special  nc^ite'of  a  customer's 
familx;-a^vtseabout  insurantc  pro- 
tection for  an  autpmobile,  home, 
business,  or  other  property;  or  help  " 
a  policyholder  obtain  settlement  of 
an  insurance  claim. 

Agents  and  brokers  usually  Hell 
one  or  more  of  the  three  basic  types 
of  insurance:  life,  property-liability 
(casualty),  and  health.  Life  in- 
surance agents,  sometimes  called 
lif?  underwriters,  offer  policies  that  ^ 
pay  survivors  when  a  policyholder 
dies  Depending  on  the  pol-  . 
icyholder's  itidividual  circum- 
stances, a  life  policy  can  be 
designed  to  provide  "retirement  in-, 
come,  funds  for  the  ediK:ation  of 
children,  or  other  benefits.  Casualty 
agents  sell  policies  that  protect  in-" 
dividual  policyholders  from  finan- 
cial losses  as  a  result  of  automobile 
accidents,  fire  or  theft,  or  other 
losses.  They  also  sell  industrial  or 
commercial  lines,  such  as  workers' 
compensattonT~l>«>duct  liability,  or 
medical  *  malpractice  insurance. 
Health  insurance  policies  offer  prp- 
tectiph  against  the  costs  of  hospital 
*:and  medical  care  or  loss  of  income 
due  to  illness  or  injury,  and  most 
life  agents  and  casualty  agents  offer  . 
^is  typ^  of  insurance  to  their 
customers,  Man/  agents  also  offer 
securites,^  siK:h  as  mutual  fund 
shares  or  variable  annuities* 

An  insurance  agent  may  be  cither 
ai>  insurance  company  employee  or 
an  independent  btisiness  perspn 
authorized  to  represent  one  ot 
more  insurance  companies  Brokers 
are  not  under  exclusive  contract  , 
with  any  single  company;  instep, 
they  place  polictcs  directly  with  the 
company  that  best  meets  a  client's 
needs.  Otherwise,  agents'  and 
brokers  do  much  the  same  kind  of 
work. 

They  spend  most  of  their  time 
discussing  insurance  policies  with 
prospective  and  e^cisting  customers. 
Some  time  must  be  spent  in  of- 
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ficcwork  to  prepare  reports,  main- 
tain records,  plan  insurance  pro- 
grams that  arc  tailored  to  prospects* 
needs,  and  draw  up  lists  of  prospec- 
tive customers,  Speciaiists  m  group 
policies  may  help  an  employer's  ac- 
countants set  up  a  system  of  payroll 
deductions  for  employees  covered 
by  the  policy. 

Places  of  Employment 

As  many  as  450,000  agenu  and 
brokers  sold  insurance  full  time  in 
1974.  In  addition,  thousands  of 
others  worked  part  time.  About  half 
ofahe  agents  and  brokers  special- 
ized in  life  insurance;  the  rest,  in 
some  type  of  property/liability  in- 
surance. A  growmg  number  of 
agents  offer  both  life  and  property*^ 
liability  policies  to  their  customers  ^ 

Agents  ^nd  brokers  are  employed 
in  cities  and  towns  throughoat  the 
co;intry.  but  most  work  near  large 


population  centers. 

Training,  Other  Quaimcations, 
and  Advancement 

Although  many  employers  prefer 
college  graduates  for  jobs  selling  in 
surance,  most  will  hire  high  school 
graduates  with  work  experience. 
College  training  may  help  the  agent 
^rasp  the  fundamentals  and' 
procedures  of  insurance  selling 
more  quickly.  Courses  in  account- 
ing, economics,  finance,  business 
law,  and  insurance  subjects  are 
helpful. 

All  agents  and  most  brokers  must 
be  licensed  in  the  5tate  where  they 
plan  to,  sell  insurance.  Ip  most 
Stales,  licenses  are,  issued  only  to 
applicants  y/ho  pass  written'  ex- 
aminations covering- insur'ance  fun- 
damentals and  the  Stale  insurance 
laws  Agents  who  plan  to  sell  mu- 
tual fund  shares  and  other  securities 
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also  must  be  licensed  by  the  State..* 
\— New  agents  usu^lTj^  receive  training 
at  insurance  company  home  offices 
Of  at  the  agencies  whfcrc  they  will 
work.  Beginners  sometimes  attencj 
company-sponsofed  classes  to 
prepare  for  examination^.  Others, 
stud^  on  their  own  and  accompany 
^^experienced  salesworkers  when 
they  call  on  prospective  clients. 

Agents  and  brokers  cin  broaden 
their  knpwledge  of  the  insurai\ce 
business  by  taking  courses  at  col- 
leges and  universities  and  attending 
•  msiiiuies,       corifercjices,  and, 
seminars  sponsored  by  insurance 
organizations      The     Life  Un- 
.  derwriier       Training  Council 
(LUTC)  awards  a  diploma  in  life  in- 
surance marketing  to  agents  who 
successfully  complete  the  Council's 
2-year  life  {Program.  They  also  offer 
courses  in  health  insurance  and 
.  equity    products    As   agents  or 
brokers    g^n     experience  and 
knowledge,  they  can  qualify  for  the 
Chartered  Life  Underwriter  (CLU) 
designation  by  passing  a  series  of 
examinations  given  by  the  Amer- 
ican Colfege  of  Life  Underwriters. 
In  much  the  same  way,  a  property- 
liability  agent  can  qualify  for  the 
Chartered  Property  Casualty  Un- 
derwriter (CPCL)  designation  by 
passing  a  series  of  examinations 
given  by  the  American  Institute  for 
Property      and      Liability  Un- 
derwriters.   Inc.   Tile   CLU  and 
CPCU  designations  are  recognized 
marks   of  achievement   in  their 
respective  fields. 

Agents  and  brokers  should  be 
enthusiastic,  self-confident.  *  and 
able  to  communicate  ' effectively.' 
Because  agents  usually  work 
without  supervision,  they  nee'd  in« 
itiative  to  locate  new  prospects.  For 
this  reason,  man/  employers  seek 
people  who  have  been  successful  in 
other  jobs. 

Insurance  agents  who  show 
unusual  sales  ability  and  leadership 
may  become  a  sales  manager  in  a 
district  office  or  assume  a 
managerial  job  in  a  home  office.  A 
few  agents' may  advance  to  top  posi- 
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uons^ai^gcncy  supcnnlcndcnts  or. 
company  vice-presidents.  •  Many 
who  have  built  up  a  good  clienule' 
prefer  to  remain  in  salcswork. 
\Some,  parliculariy  in  the  property- 
liability  field,  eventually  establish 
their  ov,Tiii«l^^ndept  agencies  or 
brokerage  firms/ 

Employment  Outlook 

Employment  ol  insurance  agents 
and  brpkers  is  expected  to  grow 
about  as  fast  as  the  average  for  all 
occupations    through^  the  mid- 
I9S0*s  as  the  volume  of  insurance 
sales  continues  to  expanci^  Many 
additfonal  jobs  will  open  as  agents 
and  brokers  die.  retire,  or  leave 
their  jobs  to  seek  othfer  wdfk  Due  ' 
to  the  competitive  nature  of  in-  * 
surance   selling.'  begmners  dften 
leave  their  jobs  because  they  have 
been  unable  to  establish  a  suffi- 
ciently large  clientele.  Therefore, 
opportunities    should    be  quite 
favorable  for  ambitious  people  who  - 
•  enjoy  saleswork.. 

Future  demand  for  agents  *.and 
brokers  depends  on  the  volume  of 
insurance  sales.  Volume  should  -in- 
crease.rapidly  over  the  "next  decide 
as  a  larger  proportion  of  the  popu- 
lation enters  the  penod  of  peak 
earnings  and  family  responsibilities. 
Life  insurance  sales  should  grow  as 
more  families  select  policies 
designed  to  provide  educational, 
funds  for  their  children  and  retire- 
ment income.  Rising  incomes  also 
should  stimulate  the  sale  of  equity 
products  such  as  nrotual  funds,  vari- 
able  annuities,  and  other  invest- 
ments.  Sales  of  property -liability  in- 
sur^ce  should  rise  as  more  con- 
sumer purchases  are  insured  and  as 
commercial  coverages,  such  as 
product  liability  and  workers*  com- 
pensation, are  expanded. 

However,  employment  of  agents 
and  brokers  will  not  keep  pace  with 
the  rising  level  of  insurance  sales 
because  morej>olicies  will  be  sold 
to  groups  ancby  mail.  Also,  agents 
should  be  aoie  to  handle  more  busi- 
ness as  computers  relieve  them  of 
time-consumingclerical  t^ks. 

erJc 


Eamlogt  «n«l  Working 
Condttionf 

Beginners  ir^.  this  occupation 
often  are  guartnteed  moderate 
salaries  or  advances  on  commis- 
sions while  tl^ey  ate  learning  the 
business  and  building  a  clientele. 
Thereafter,  most  agents  are  paid  a 
commission.  The  size  of  the  com- 
mission  depends  on*  the  type  and 
amount  of  insurance  sold,  and 
whether  the  transition  is  a  new 
policy  JOT  a  renewal  After  a  few 
years,  an  agent's  commissions  on 
fiew  policies  and  renewals  may 
range  from  $10,000  to  $20,000  an- 
nually. A  number  of  established  and 
highly  successful  agents  and 
brokers  earn  more  than  $30,000  a 
year. 

Agents  and  brokers  generally  pay 
their  own  automobHe  and  traveling 
expense^.  In  addit^n.  those  who 
own  and  operate  independent  busi- 
nesses must  pay  office  rent,  clerical 
salaries,  and  other  ojperating  expen- 
ses out  of  their  eammgs^ 
^  Although  insurance  a^tlrts 
usually  are  free  to  arrange  their 
own  hours  of  wortc,  they  often 
schedule  appointments  during 
evenings  and  weekenids  for  the  con- 
venience of  clients*  Some  agents 
work  more  than*^thc  customary  40 
hours  a  week.  (Sec  the  statement 
on  the  Insurance  Industry  for  more 
information  about  work  in  life  and 
property-liability  comfjanies  ) 

Sources  of  Additional 
tnformiftfqn  ^ 

'  General  occupational  informa- 
tion about  insurance  agents  and 
brokers  is  available  from  the  home 
office  of  many  life^^d  property  lia- 
bility insurance  companies  Infor- 
mation on  State  licensing  require- 
ments may  be  obtatite4  from  the  dc- 
partmept  of  insurance  at  any  State 
^capital. 

Information  about  a  career  as«A 
life  insurance  agent  also  is  available 
from:  •  ^ 

Institute  of  Life  Inuinmce,^  227  Park  Ave.. 
NewYork.NY  10017 
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Life  Insurance  Marteunf  «»d  Rettt^Ki  At  . 
soci*u<>t^.  170  Sijoumcy  St..  Hjui- 
ford.  Conn.  06105. 
The  NalKHuJ  AssocisOKHJ  of  Life  Under- 
writers.  J922  F  Si..  NW..  Washington. 
D.C.  20006. 

For  career  information  on  pro- 
perty/liability agents,  contact: 

btsuraoce  Information  insthtite,  1 10  WtOian) 
SL.NewYork.N  Y.  I003« 

NatKxtaJ  Association  «or  InsOrance  Agents. 
Inc.,  85-  iohn  Sl.  New  York.  N.Y. 
10038 

MANUFACTURERS' 
SALESWORKERS 

(DOT.  260.  through  298.458) 
Nature  of  tht  Work 

Practically  all  manufacturers— 
whether  they  make  computers  or  , 
can  openers— employ  salesworkers. 
Manufacturers'  salesworkers  sell 
mainly  to  other  businesses— facto- 
ries, railroads,  banks,  wholesalers, 
and  retailers.  They  also  sell  tO' 
hospitiils.  schools,  libraries,  and 
other  institutions. 

Most  manufacturers'  saleswork- 
ers sell  nontechnical  products. 
They  must  be  well  informed  about% 
their  firms*  products  and  also  about 
the  sp^ial  requirements  of  their 
customers.  Wh*cn  salesworkers  visit 
firms  in  their  temtory,  they  use  an 
approach  adapted  to  the  particular 
line  of  merchandise.  A^salesworker 
who  handles  crackers  or  cookies, 
for  example,  emphasizes  the 
wholesomeness,  attractive  packag- 
ing, and  variety  of  these  produifts*. 
Sometimes  salesworkers  promote 
their  products  by  displays  in  hotels 
and  conferences  with  wholesalers 
and  other  customers. 

Salesworkers  who  deal  in  highly 
technical  products,  such  as  elec- 
tronic equipment,  often  are  called 
sales  engineers  or  industrial 
salesworkers.  In  addition  to  having 
a  thorough  knowledge  of  their 
firms'  products,  they  must  be  able 
to  help  prospective  buyers  with 
technical  problems.  For  example, 
they,  may  try  to  determine  the 
proper  materials  and  equipment  for. 
a  firm's  manufacturijig  process. 
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They  then  present  {his  information 
to  company  officials  and  try  to 
negotiate  a  sale  Often,  safes  en- 
gineers work  with  the  r/jsearch-and- 
^  development  departments  of  their 
own  companies  to  devise  ways  ta 
adapt  products  to  a  customer*s  spe* 
cialized  needs.  Saleswerkers  who 
handle  technical  products  some- 
times tram  their  customers'  em-* 
ployees  in  the  operation  and  main 
tenance  of  new  equipment,  'anc 
make  frequent  return  visits  to  be 
certain  that  it  is  giving  the  desirec 
service. 

Although  *  manufacturers 
salesworkers' spend  most  of  their 
time  visiting  prospective  customers, 
they  also  do  paperwork  including 
reports  on  sales  prospects  or 
customers*  credit  ratings.  In  addi- 
tion, they  must  plan  their  work 
scheduFes,  draw  up  lists  of 
prospects,  make  appointments, 
handle  some  correspondence,  and 
study  literature  relating  to  their 
products  , 

PlacM  of  Employnnent 

Almost 380,000  people- 10  per 


cent  of  them  women— were  manu- 
fa$:turers'  salesworkers  in  1 974. 
About  2 1 ,000  were  sales  engineers. 
Some  work  out  of  home  offices, 
often  located  at  manufactunng 
plants.  The  majonty,  howevef, 
work  out  Qf  branch  offices,  usually 
in  big  cities  near  prospective 
customers. 

More  salesworkers  are  employed 
by  companies  that  produce  foocl 
products  than  by  any  other  indus- 
try. Large  numbers  also  work  in  the 
pnnting  and  publishing,  chemicals, 
fabricated  metal  pri^dticts,  and 
electncal  and  other  machinery  in- 
dustries. Most  sales  engineers  work 
for  companies  that  produce  heavy 
machinery,  transportation  equip- 
ment, fabricated  metal  products, 
and  professional  and  scientific  in-« 
struments. 

Training, jOthtr  Qualifications, 
and  Advancamant 

Although  high  |chool  graduates 
can  be  successful  manufacturers* 
salesworkers,  college  graduates  are 
preferred  as  trainees.  ' 

Manufacturers  of  nontechnical 


products  often  hire  college  gradu- 
ates who  hav^  a  degree  |n  liberal 
arts  or  business  administration. 
Some  positions,  however, \require 
specialized  traJning.  Drug^.Sales- 
workers  Ajsuajly  need  iraning 
ai  a  college  of  phannacy.  Man- 
ufacturers of^  electrical  equip- 
menl.  heavy  machinery,  amd  - 
some  , types  of  chemicals  prelfcr 
10  hire  college^trajned  engineer 
or  chemists.  (Information  olj 
chemists,  engineers*  and  other 
with  the- technical  training  suitable^ 
for  work  as  manufacturers'  sales- 
workers IS  given  eLeswhere  m 
iht  Handbook:.)  '  ^ 

Beginning  salesv^orkexs  take  spe- 
cialized training  before  they  start 
on  the  job.  Some  companies,*  espe- 
cially those  that  manufacture  com- 
plex technical  products,  have  for- 
m^  training  prograrns  that  last  2 
years  or  longer.  In  some  of  these 
programs,  trainees  rotate  among 
jobs  in  several  departments  of  the ' 
plAn^nd  office  to  learn  all  phases 
tyrproducti9n,  installation,  arid  dis- 
tribution of  the  product.  Other 
trainees  take  formal  class  instruct 
tion  at  the  plant,  followed  by  on- 
the-job  training  in  a  branch  office 
under  the  supervision  of  field  sales^- 
managers. 

A  pleasant  personality  and  ap- 
pearance, and  the  ability  to  meet 
and  get  along  well  with  many  tyi>es 
of  people  are  important.  Because* 
salesworkers  may  have  to*^walk  or 
stand  for  long  periods  or  carry 
product  samples^  sonae  physical 
stamina  is  necessary.  As  in  most 
selling  jobs,  arithmetic  skills  are  an 
asset. ^  ^  S) 

^ales  representatives  who  have 
good  sales  records  and  leadership 
ability  may  advance  to  sales  super- 
visors, branch  managers,  or  district 
managers  Those  with  manageriaj 
ability  eventually  may  advance  to 
sales  manager  or  other  executive^ 
positions,  many  top  executive  jobs 
in  industry  are  filled  j5y  people  who 
started  as  salesworkers. 

Because  of  frequent  contact  with  r 
business  people   in  other  firms. 
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*  salesworkers  often  transfct  to  ptfaer 
jobs.  Some  ^o"  into  bi^ess  fdJrV 
themselves  as  manufacturers* 
agents  selling  simiiar  products  of 
severaJ  manufacturers.-  Other  ex- 
perienced saJesworke/s  find  oppor- 
tunities in  advertising  and  market- 
ing  research. 

Employmtnt  Outlook 

Persons  with  sales  ability  should 
find  the  best  opportunities  for  jobs 
as  manufacturers  saJesworkers  over 
the    next    IQ    years  .Although 
thousands  of  saJes  openings  will 
,  anse  each  year  because  of  empJoy-  * 
ment  growth  arid   the   need  ao 
replace  expenence<f  workers  who 
leav?  their  jobs,  manufacturers  are 
expected  to  be  selective  in  hiring 
They  will  look  for  ambitious  people  ^ 
who  are  well  trained  and^^mpera- 
mentally  suited  for  the  job. 

Employment  erowth  in  this  Held 
is  expected  to  oe  slower  ihift  the 
average  for -all  occupations,  chiefly 
because  of  the  trend  towai^ 
wholesale  distribution  Some 
growth  will  occur,  hoyvever, 
because  of  the  rising  demand  for, 
technical  products  and  the  resulting 
nefed  for  trained  salesworkers  In 
addition,  industrial  firms,  >  chain 
stores,  *  arid  institutions  that 
purchase  large  quantities  of  goods 
at  onCjtime  frequently  buy  directly, 
from  t)ie  manufacturer  The  need 
for  salesworK!ers  will  increase  as 
manufacturers  emphasize  sales  ac- 
tivities to  compete  for  the  growing 
number  of  these  valuable  accounts. 

Earnings  and  Working 
Conditions 

According  to  the  limited  infor- 
mation available,  salaries  ^  for 
beginning  salesworkers  *kveragpd 
about  $9,000  a  year  in  1974,  exclu 
sive  of  commissions  and  bonuses. 
The  highest  starting  salaries' 
generally  were  paid  by  manufac- 
turers of  electrical  and  electronic 
equipment,  construction  materials, 
hardware  and  tools,  and  scientific 
and  precision  instruments 


Some  raariufacturing  concerns 
pay  experienced-  salesworkers  a 
straight  commission,  based  on  their 
dollar  amount  of  sales,  others  pa>  a 
fixed  salary.  The  majonty,  however^ 
use  a  combination  of  salary  and 
commission*  salary  and  bonus,  or 
salary,  commission,  and  bonus. 
Commissions  vary  according  to  the 
salesworkers*  efforts  and  ability,  the 
commission  rate,  location  of  their 
sales  territory,  and  the  type  of 
product  sold.  Bonus  payments  may 
depend  on  individual  performai^ce, 
on  performance  of  all  salesworkers 
in  the  group  or  district,  or  on  the 
company's  sales.  .»Some  firms  pay 
annual  bonuses;  others  offer 
bonuses  as  incentive  payments  on  a 
quarterly  or  monthly  basis.  In 
general,  the  earnings  of  manufac- 
.  turers'  salesworkers  are  higher  than 
the  average  for  all  nopsupervisory  ' 
workers  in  private  industry,  except 
farming.  ^ 

Some  manufacturers-  saleswork- 
ers have  large  territories  and  do 
considerable  traveling.  Others 
usually  work  m  the  neighborhood 
of  their  "home  base."^  Whc/T  jon 
business  trips,  salesworb&«  are 
reimbursed  for  expenses  such  as 
transportation  and  hotels.  Some 
companies  provide  a  car  or  pay  a 
mileage  allowance  to  salesworkers 
whq  use  thefr  own  tars. 

Mg^nufacturers'  salesworkers  call 
at  the  -  time  most  convenient  to 
customers  and  ipay  have  to  travel  at 
night  or  on  weekends.  Frequently, 
they  spend  evenings  writing  reports. 
However,  some  plan  their  schedules 
for  time  off  when  they  want  it.  Most 
salesworkers  who  are  not  paid  a 
straight  commission  receive  2  to  4 
weeks*  paid  vacation,  depending  on 
th^ir  length  of  service.  They  usually 
share  in  company  benefits,  includ- 
ing life  insurance,  pensions,  and 
hospital,  surgical,  and  medical 
benefits. 

SourcM  of  Additional 

Information 

> 

For  more  information  on  the  oc- 


cupation     of  manufacturers* 

salesworker,  write.  / 

Stld  and  MafWtinf  Ejxumvct  Iniema 
tidfkal  Student  Educ^txxi  Divinoo.  3S0 
l^cxinuoo  Ave,  New  Yort,  NY 
10017. 


MODELS 

(D.O.T.  29^.868  and  961. €68^ 

Natura  of  tht  Wortc 

Selling  a  product  ts  always  easier 
if  an  attractive  man  or  woman  is 
shown  using  it  In  magazine  adver- 
tisements and  television  commer- 
cials models  can  be  seen  posing 
with  a  wide  variety  of  products,  in- 
cluding cars,  sdft  drinks,  and  per-^ 
fume.  Most  models,  however,  are 
used  to  show  the  latest  in  fashion 
designs  and  cosmetics. 

Models  ^usually  specialize  in 
either  live  or  photographic  work. 
Fashion  models  generally  work  be- 
fore an  audience,  *  modeling  the 
creations  pf  well-known  designers 
at  fashion  shows.  >^hile  the  an^ 
nouncer  describes  what  they  are 
wearing,  they  walk  past  customers 
and  photographers  and  point  out 
special  features  of  the  design.  On 
some  jobs  ih^  may  -stop  to  tell  in- 
dividual customers  a  garment*s 
price  and  style  number 

FasHion  moldels  who  work  for 
clothing  designers,  manufacturers, 
and  distributors  are  called 
showroom  or  \yholesale  models. 
When  new  spring  or  fall  designs  are 
being  shown  to  prospective  buyers, 
these  models  are  extremely  busy. 
During  slack  times,  however,  they 
-may  have  some  general  office  du- 
ties, such  as  typing  or  filing. 

Some  informal  models  work  jn 
department  stores  and  custom 
salons  where  the  pace  is  more  lei- 
surely than  in  showroorris.  Others 
demonstrate  new  products  and 
services  at  manufacturers'  exhibits 
and  trade  shows. 

Photographic  models  usually  are 
hired  to  pose  for  a  particular  assign- 
ment. Although  most  model  clothes 
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and  cosmetics,  ihcy  oftcirposc  with 
other  merchandise  as  well.  In  addi- 
tion to  fashion  and  photographic 
work,  ^mc  models  pose  for  artists 
or  sculptors,  or  work  in  films  or 
television. « 

Plac«s  of  Employment 

^About  9,000  models  were  em- 
ployed in  1974,  most  of  them 
women.  Clothing  manufacturers, 
designers,  and  wholesalers  employ 
the  largest*  number  of  nlodels.  In 
New  York  City's  garment  distncl, 
hundreds  Qf  firms  each  employ  one 
or  two  permanent  models  to  show 
their  latest  fashion  designs  to 
prospective^  retajl  buyers.  Many 
models  work  on  a  free-lance  basts, 
however,  and  either  obtain  assign- 
ments through  a  modeling  agency 
or,  in  some  cases,  seek  clients  them- 
selves. Advertising  agencies,  retail 
stores,  magazines,  and  photog- 
raphers almost^  always  employ 
freelance  models  for  their  fashion 
articles  or  advertisements. 

Modeling  ^jobs  are  available  in 
Nearly  all  urban  areas,  but  most  jobs 
are  in  New  York  City  because  it  is 
the  center  of  the  fashion  industry. 
Chicago  and  Los  Angeles  are  two 
other  cities  with  mafiy  jobs  for 
models.. 


TraMris,  Oth«c  Quattflcattonft, 
and  AdvMCMMnt 

The  most  important  asset  for  k 
model  is  a  distinctive  and  attractive 
physical  appearance.  Advertisers 
and  clothing  designers  hire  models 
who  have  the  right  "look"  for  their 
product  and  a  £ice  or  style  that  will 
bc^membcred.  To  develop  an^  in- 
dividual style,  many  models  attend 
a  modeling  school  where  they  leam 
to  style  their  hair,  walk  and  stand 
graccftilly,  pose  in  front  of  a 
camera,  and  apply  makeup  'Model- 
ing agencies  also  provide  this  tr^n- 
ing,  but  normally  accept  only  the 
most  promising  beginners 

Female  models  must  be  at  least  5 
feet  7  inches  tall  and  weigh  no  more 
than  1 20  pounds.  Male  models 
must  be  6  feet  tall  and  wear  a  size 
40  suit. 'Size  requirements  arc  quite 
rigid  because  manufacturers'  and 
designers'  samples  aij^standard  and 
models  must  fit  the  clothes  without 
alteration. 

Photographic  models  usually  are 
thinner  than  fashion  models 
because  the  camera  adds  at  least  10 
pounds  to  a  person's  appearance.  In 
addition,  they  must  have  fine,  regu- 
lar featured  and  good  teeth  and 
hands. 

There  are  no  educational 
requirements  for  models;  some 
have  completed  high  school  and 
others  have  had  college  training. 
Courses  in  drama,  dancing,  art,  and 
fashion  design  are  useful  because 
they  can  develop  poise  arid  a  se6se 
of  style. 

Models  should  enjoy  working 
with  people  and  must  be  able  to 
withstand  the  pressures  of  competi- 
tion, tight  schedules,,  and  quick 
changes.  Physical  stamina  is  impor- 
tant because  models  are  on  their 
feet  most,  of  the  time  and  must 
sometimes  assume  rather  awkward 
positions  when  posing  for  photog- 
raphers. 

Many  beginners  get  their  first  job 
through  the  modeling  school  they 
attended.  All  agencies  find  jobs  for 
their  moclels.  Usually,  they  require 
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their  models  to  obtain  a  portfolio  of 
photographs  of  themselves  in  varv 
ous  styles  and  poses  which  the 
ajency  can  show  to  prospective 
clients.  Some  department  stores 
hold  auditions*  that  give  inex-. 
perienced  modeb  a  dunce  to 
model  at  a  &shion  show  and  per- 
haps obtain  other  jobs  if  they  do 
weU. 

In  addition,  many  sales  jobs  in  de- 
partment  stores  provide  usdiil  cx- 
penence  in  sdectipg  and  coordinat- 
ing fashions,  experimenting  with 
makeup,  and  occasional  modeling. 
Sometimes  a  model  can  gain  ex- 
perience by  working  in  fashion 
shows  given  by  local  community  or- 
ganizations. 

Modelmg  can  be  a  stepping  stone 
to  other  jobs  in  the  fashion  field, 
such  as  staff  editor  of  ^  fashion 
magazine,  consultant  for  a-coismedc 
firm,  or  fashion  coordinator  for  a 
department  store.  Some  models 
take  courses  in  art  and  design  and 
may  become  fashion  ^lustrators  or 
designers.  A  few  models  who  work 
in  television  commercials  become 
actors  or  actresses. 

Employm«nt  Outlook 

Although  employment  of  modeb 
is  expected  to  increase  faster  than 
the  average  for  all  occupations 
through  the  mid-19S0's,  competi- 
tion for  the  available  jobs  will  be 
keen.  The  gbmpur  of  modeling  at-  . 
tracts  many  more  persons  than  are 
needed  in  the  occupation. 

Ri^ng  advertbing  expenditures 
and  sales  of  clothing  and  accesso- 
ries will  cause  the  d€Tnand  for  both 
photographic  and  fashion  modeb  to 
increase.  Most  job  op>enings^  bow- 
ever,  will  result  from  the  need  to 
replace  modeb  who  have  left  ihc 
occupation.  Many  modeb  have  to 
retire  when  they  lose  their  youthful 
appearance  because  most  em- 
ployers prefer  younger  models. 
Others  leave  the  occupation 
because  their  particular  "look" 
goes  out  of  style  or  becomes  as- 
sociated with  an  outdated  product. 
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Earnings  and  WorWng 
.  Condtttont 


A  moders  earnings  depSnB  on 
the  number  and  length  of  assign- 
ments he  or  she  receives.  Although 
a  few  top  models  earn  as  much  as 
business  executives^  most  earn  far 
less.  According  to  the  limited  infor- 
mation available,  fashion  models 
working  fixlhume  for  manufacturers 
or  wholesalers  earned  from  $  1 25  to 
$200  a  week  in  1974.  Models^^ork- 
mg  for  New  York  City  retail  stores 
were  paid  from  $110  to  $200  a 
week,  and  those  workmg  outside  of 
New  York  from  $80  to  $  Uo! 

Free-lance  onodels  are  |>aid  a  fee 
for  their  work!  If  they  are  registered 
with  an  agency,  they  pay  a  commis- 
sion for  the  services  it  provides.  In 
1974,  free-lance  models  working  in 
fashion  shows  earned  an  average 
fee  of  $50  an  hour.  Those  in  New 
York  earned  as  much  as  $75  an 
hour.  These  rates  are  misleading, ' 
however,  because  many  models, 
especially  beginners,  work  only  a 
few  hours  each  week  and  spend  a 
great  deal  of  their  time  auditioning 
for  prospective  clients.  Although 
photographic  modeling  often  pays 
well,  models  usually  must  provide 
their  own  accessories,  such  as  wigs 
and  hairpieces,  gnd  pay  for  their 
transportation  Occasionally,  a 
model  must  buy  a  complete  outfit  in 
order  to  get  a  particular  job. 

Models  appearing  in  television 
commercials  earn  ^t  least  $  1 26  for 
a  job  as  an  extra,  and  about  $  165 
for  on^  as  a  principal  chai*&cter, 
they  also  receive  additional  Income 
each  tim,.e  the  commercial  is  rerun 
Televbion  models  must  be  mem- 
bers of  the  American  Federation  of 
Television  and  Radio  Artists  or  the 
Screen  Actors  Guild,  Inc. 

Models  sometimes  must  "work 
under  uncomfortable  ^conditions, 
posing  in  a  swimsuit  in  the^  middle 
of  winter,  for  cxaxnple.  Th&  work 
can  also  affect  their  personal  lives 
because  models  mu^t  alwavs  look 
fresh  and  well-rested  for  the  camera 
and  may  have  to  limit  evenings  out 


with  friend»<1n  addition,  a  female 
model  roust  spend  *  part  of  each 
night  OQ  beauty  carel  and  some- 
tirties  has  to  prepare  her^lothing 
and  accessories  for  the  next  day's 
assignments. 

Sourcat  of  AMItional 
InfortnatSon 

Employees  of  models  such  as 
magazines  and  new^,^pers  may  be- 
able    to    recommend  reputabjr^ 
modeling  agencies  or  schools. 

A  list  of  approved  modeling 
schools  IS  available  from  individual 
State  departments  of  education. 
Write  the  directors  of  particular 
modeling  schools  for  catalogs 
describing  their  programs,  entrance 
requirements,  and  tuition  costs. 


REAL  ESTATE 
SALESWORKERS  A^D 
BROKERS 

(D.O.T.  250.358) 

.  Natura  of  tha  Work 

Real  estate  salesworkers  and 
brokers  represent  property  owners 
in  selling  or  renting  their  properties. 
They  also  are  called  real  estate 
agents  or,  if  they  are  'members  of 
the  National  Association  of  Real* 
tors,  "realtors** '  or  "realtor  as- 
sociates.** 

Brokers  are  independent  business 
people  who  not  only  sell  real  estate, 
but  .also  rent  and  manage  proper- 
ties, make  appraisals,  and  develop 
new  building  projects.  In  closing 
sales,  brblcers  usually  arrange  for 
loans  to  finance  the  purchases,  for 
title  searches,  and  for  meetings 
between  buyers  and  sellers,  when 
details  of  the  transaction  are  agreed 
upon  and  the  new  owners  take  pos- 
session. Brokers  also  must  manage 
their  ow^  offices,  advertise  the  pro- 
perties they  list,  and  handle  other 
butineu  operations.  Some  cornbine 
other  types  of  work  such  as  soling  - 
insurance  or  practicing  law  with 


their  real  estate  business. 

Salesworkers  or  agents  work  for 
brokers.  They  show  and  sell  real 
estate,  handle  rental  properties,  and 
obtain  "listings"  (owner  agree- 
ments to  *place. properties  for  sate 
with  the  firm).  Because  obtaining 
listings. is  an  important  job  duty, 
^esworkers  may  spend  much  time 
on  the  telephone  explonhg  leads 
gathered  frbm  advertisements  and 
personal  contacts.  They  aisaanswer 
inquiries  about  properties  over  the 
telephone. 

A  worlcer  who  sells  real  estate  or 
handles  rental  properties  often 
must  leave^  the  dfftce  to  call  on 
prospects^  and  drive  them  to  inspect 
properties  for  sale:  When  a  number 
of  houses  are  for  sale  in  a  new 
development,  the  agent  may 
operate  from  a  model  home. 

Most  real  estate  salesworkers  and 
brokers  sell  residential  property.  A 
few,  usually  in  large  firms,  special- 
ize ^in  commercial,  industrial,-  or 
other  types  of  real  estate.  Each  spe- 
cialty requires  knowledge  of  that 
particular  type  of  property.  Selling 
or  leasing  business  property,  for  ex- 
ample, requires  an  understanding  of 
leasing  practices,  business  trends, 
and  location  needs.  Agents  who  sen 
or  lease  industrial  properties  must 
know  about  transportation,  utilities, 
and  labor  supply.  To  sell  residential 
properties,  t^  agent  must  know  the 
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location  of  schools,  churches, 
shopping  faciliti^,  and  puWic 
transportation  Familigriiy  with  tax 
rates  and  Insurance  coverages  also 
is  important. 

Placet  of  Employment 

^  Nearly  400,000  persons  Sold  real 
estate^  full  lime  in  1974;  many 
otKers  sold  on  a  part  time  basis. 
The  nun^ber  of  people  licensed  to 
sell  totaled  about  1.4  Vnillion  m 
19''4,  according  to  the  N^tKjnal  As- 
sociation of  Real  Esutc  License 
Law  Officials, 

Most  real  esute  saiesworkers 
work  for  small  establishments^ 
some,  particularly  in  j^irban  areas, 
work  for  Jarge^firms  with  several  of- 
fices A  few  sales  agents  are  em  ^ 
ployed  by  builders  to  sell  new 
homes  in  a  particular  development. 
Real  estate  is  sold  in  all  areas,  but 
empfoyment  is  concentrated  in 
large  urban  areas  and  m  smaller  but 
rapidly  growing  communities. 

Training,  Othar  Quaimcations, 
and  Advancamant 

Real  estate  saiesworkers  and 
brokers  must  be  licensed  in  every 
Sute  ifiSTh  the  District  of  Colum- 
bia All  States  require  prospective 
agents  to  pass  written  tests.  The  ex 
dmmaiion  —  more  comprehensive 
for  brokers  than  for  saleswbrkers— 
includes  questions  on  basic  real 
estate  transactions  and  on  laws  af- 
fecting the  sale  of  property.  A 
majority  of  States  require  can- 
didates for  a  broker's  license  to 
have  a  specified  amount  ^  of  ex- 
perience in  selling  real  estate  or  the 
equivalent  in  related  experience  oi 
education  (generally  I'lo  3  years). 
State  licenses  usually  can  be  . 
renewed  annually  without  reex- 
amination. 

Employers  prefer  applicants  with 
at  least  a  high  school  education.  As 
real  estate  transactions  "^ave 
become  more  complex,  many  of  the 
ferge  firms  have  turned  to  college 
graduates  to  fill  sales  positions. 
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Most  agents  have  some  college 
training  and  the  number  of  college 
graduates  has  risen  substantially  in 
recent  years  However,  many  em- 
ployers  consider  personality  traib 
as  important  as  academic  traii\^ing. 
They  look  for  applicants  who  pos- 
sess such  positive  ch^cteristics  as 
a  pleasant  personality,  honesty,,  and 
a  neat,  appearance.  Maturity,  tact, 
and  enthusjasm  for  the  job  are 
required  in  order  to  motivate 
prospective  customers  in  this 
keenly  compeutive  field.  Agenu 
also  should  have  a  good  memory  foi 
names  and  faces  and  business 
details  such  as  taxes,  ^onIng  regula- 
tions, and  local  land  usc  l^ws. 

Young  men  and  women  in 
terested  in  beginning  jobs  as  rea 
estate  salesworkers  often  apply  in 
their  own  communities,  where  their 
knowledge  of  local  neighborhoods 
is  an  advantage.  The  beginner 
usually  learns  the  practical  aspects 
of  the  job  under  the  direction  of  an 
experienced  agent 

Many  firms  offer  formal  training 
programs  for  both  beginners  and 
experienced  salesworkers.  About 
360  universities,  colleges,  and  jun- 
ior colleges  feer  courses  in  real 
estate.  At  someTa  student  can  earn 
an  associate's  or  bachelor's  degree 
with  a  major  in  real  estate,  several 
offer  advanced  degrees.  Many  local 
real  estate  boards  that  are  members 
of  the  National  Association  of  Real- 
tors sponsor  courses  covenng  the 
fundamentals  and  legal  aspects  of 
the  field.  Advanced  courses  in  ap- 
praisal, mortgage  financing,  and 
property  devotopment  and  manage- 
ment  also  are  available  through 
various  National  Association  af- 
filfates. 

Trained  and  experienced 
^lesworkers  can  advance  in  many 
large  firms  to  sales  or  general 
manager.  Licensed  brokers  may 
open  their  own  offices.  Training 
and  experience  in  estimating  pro- 
perty value  can  lead  to  work  as  a 
real  estate  appraiser,  and  people 
familiar  with  operating  and  mam 
taining  rental  properties  may  spe- 
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cialize  in  property  management.  ^ 
Tho^  who  gain  general  expenence 
in  real  estate,  and  a  thorough 
knowledge  of  business  conditions 
.  and  property  values  m  their  loc^li* 
tieSilmay  enter  mortgage  financing 
of  real  estate  counseling. 

< 

Employmant  Outteok 

Employment  pf  real  estate 
sale$work<»rs  and  brokers  is  ex- 
pected  to  rise  about  as  fast  as  the 
average  for  all  x>ccupations  in  order 
to  satisfy  a  growing  demand  for 
housing  and  other  properties.  In  ad* 
dition  to  opportunities  that  result 
fi'om  this  growth,  several  thousand 
openings  will  occur  each  year  as 
.  employees  die,  retire,  or  leave  for 
other  reasons.  Replacement  needs 
are  high,  because  a  relatively  large 
number  of  people  retire  from  the 
real  estate  business  every  year. 
Moreover,  many  beginners  transfer 
to  other  work  after  a  short  time 
selling  real  estate.  * 

The  favorable  outlook  for  em- 
ployment in  this  field  will  stem  ' 
primarily  from  increased  demand 
for  home  purchases  and  rental" 
units.  Shifts  in  the  age  distribution 
of  the  population  over  the  next  ,  ^ 
decade   will   result   in   a  larger 
number    of   young    adults  with 
careers  and  family  responsibilities. 
This  is  the  group  that  traditionally 
makes  the  bulk  of  home  purchases. 
As  their  incomes  rise,  these  families 
also  can  be  expected  to  purchase 
larger  hotnes  and  vacation  proper- 
ties. During  periods  of  declining 
economic  activity  and  tight  credit, 
the  volume  of  sales  and  the  result- . 
ing    demand    for  salesworkers 
usually    declines.  '  During  these 
perio<Js,  the  number  of  persons 
seeking  sales  positions  may  out- 
number 6penings.  Over  the  long 
run,   howe^r^  the   outlook  for 
salespeople  is  favorable.        '  . 
^  Many  job  .opportunities  should 
occur  for  both  college  graduates 
and  mature  workers  transferring 
from  other  kinds  of  saleswork.  This^„-<^ 
field  is  likely  to  remain  highly  corn-  ^ 
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petiti^ve  and  prospects  will  be  best 
for  well-trained,  ambitious  people 
who  enjoy  selling.  The  proportion 
of  part  time  real  estate  saleswork 
ers  may  decline,  however,  as  State 
licensing  requirements^  change  and 
agents  need  more  specialized 
knowledge  to  handle  real  estate 
transactions. 

E«mb>g8  and  WorWng 

CondHionj^ 

Commissions  on  sales  arc  the 
mai^^i&ource  of  earnings— very  few 
real  estate  agents  work  for  a  salary . 
The  rate  of  commission  vanes  ac- 
cording to  the  type  of  property  and 
its  value,  the  percentage  paid  on  the 
sale  of  farm  and  commercial  pro< 
•perties  or  unimproved  land  usually 
is  higher  than  that  paid  for  selling  a 
home. 

Commissions  may  be  divided 
among  severa^ salespersons  in  a  real 
estate  firm.  The  person  who  obtains 
the  listing  often  receives  .  a  part 
when  the  property  is  sold;  the 
broker  who  makes  the  sale  either 
gets  the  test  of  the  commission,  or 
else  shares ''it  with  the  ageni  who 
handles  the  transaction.  Although 
an  agent's  share  varies  greatly  from 
one  firm  to  another,  often  it  is 
about  half  of  the  total  amount 
received  by  the  firm. 

Earnings  of  full-time  real  estate 
agents  generally  range  between 
$12,000  and  $20,000  a  year,  ac- 
cording to  the  limited  data  availa- 
ble. Beginners  usually  earn  less. 
Many  experienced  real  estate 
salesworkers  eam.$30,000  or  more 
a  year.  FulNtime  agents  and  brokers 
earn  nearly  three  times  as  much  as 
average  earnings  for  all  nonsuper-, 
visorV  workers  in  private  industry, 
except  farming.  . 

Income  usually  increases  ^  an 
agent  gains  experience,  but  in- 
dividual ability,  economic  condi- 
tions, and  the  type  dnd  location  of 
the  property  also  affect  earnings. 
Salesworkers  who  are  active  in 
community  organizations  and  local 
real  estate  boards  can  broaden  their 


contacts  and  increase  their 
earnings.  A  beginner's  earnings 
often  are  irregular  because  a  few 
weeks  or  even  months  ?nay  go  by 
without  a  sale.  Although  some 
brokers  allow  a  saiesworker  a  draw- 
ing account  against  future  earnings, 
this  practice  is  not  usual  with  new 
-employees.  The  beginner,  there- 
/oi:e>  should  have  enough  money  to 
live  on  ulitil  commissions  increase. 

Brokers  provide  office  space,  but 
salesworkers  generally  furnish  their 
own  automobiles  Agents  and 
brokers  often  work  in  the  evenings 
and  during  weekends  to  suit  the 
convenience  of  customers  Some 
firms,  especially  the  large  ones, 
fifmish  group  life,  health,  and  ac 
cident  insurance 

Sourest  of  Additional 
I  Information 

Details  on  licensing  requirements 
for  real  estate  *salesworkers  and 
brokers  are  available  from  most 
local  real  estate  organi^tions  or 
from  the  real  estate  commission  or 
board  located  in  each  Sta|e  qapital. 
Many  States  can  furnish  nianuab 
helpful  tp^  applicants  who  are 
preparing!  fbr  the  required  written 
examinatpns. 

For  more  information  about  op- 
portunitiM  in  real  estate  work,  as 
well  as  aw  of  colleges  and  univer* 
sities  offering  courses  in  this*  field, 
contact:  , 

National  Auoctation  of  Realtors,  155  E  Su- 
•     perior  Sl,  Chicago,  HI.  6061 1 . 


RETAIL  TRADE 
SALESWORKERS 

(D.O.T.  260.  through*29.0.877) 

Natura  of  tha  Work 

The  success  of  any  retail  business 
depends  largely  on  its  salesworkers. 
Courteous  and  .  efficient  service 
from  behind  the  counter  or  on  the 
sales  floor  does  much  to  satisfy 
customers  and  build^a  store's  repu- 
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tation.  Even  thoug^  contact  with 
Customers  is  a  part  of  all  sales  jobs, 
the  duties,  skills,  and  responsibili- 
ties of  salesworkers  are  as  different 
as  the  kinds  of  merchandise  they 
sell. 

In  selling  items  such  as  furniture, 
electrical*  appliances,  or  clothing, 
the  salesworker's'^priinary  job  is  to 
create  an  interest  in  the  merchan- 
dise. The  saiesworker' may  answer 
questions  about  the  construction  of 
an  article,  demonstrate  Its  use,  and 
show  various  models  and  colors.  In ' 
some  stores,  special  knowledge  or 
skills  may  be.  needed  to  sell  the 
merchandise.  In  a  pet  shop,  for  ex- 
'ample,    the   saiesworker  should 
know  about  the  care  and  feeding  of 
animals.  People  who  sell  stand- 
ardized articles,  such  as  many 
items  in  hardware  and  drugstores, 
often  do  little  more  than  take  pay- 
relents     and     wrap  customers' 
purchases.  (In  supermarkets  and 
some^|trugstores,  cashiers  wrap  or 
bag  purchases,  receive  paymf nts,^ 
and  make  change.  See  statement  el- 
sewhere   in    the    Handbook  on 
Cashiers.) 

In  addition  tp  selling,  most  retail 
salesworkers  make  out  sales  or  ' 
charge  slips,  receive  cash  payments, 
and  give  change  and  receipts.  They  ^ 
also  handle  returns  and  exchanges 
of  merchandise  and  keep  their  work 
areas  neat.  Iri*  small  stores!  they  may 
help    order    merchandise,  stock 
shelves  or  racks,  mark  price  Ugs,  ' 
take  jnventory,  and  prepare  dis- 
plays.  (Route  drivers,  who  sell- 
bread,  millli:,  and  other  products 
directjy  to  customers  G^n  a  regular 
route,  are  discussed  under  Sales 
Occupations    elsewhere    in  the 
'Handbook.)  ' 

Placas  of  Employmant 

In  1974,  about  2.8  million 
salesworkers — three-fifths  of  them 
women— were  employed  in  retail 
businesijes.  They  worked  in  stores 
ran^ng  from  the  small  drU^  or 
grocery  store  that  employs  one 
part-time  salesclerk  to  the  giant  de- 
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partment  store  that  has  hundreds  of 
salesworkers.  They  worked  also  for 
door-to-door  sales  companies  and  , 
maU-order  houses.  The  largest  em- 
ployers of  retail  trade  salesworkers 
arc  department  stores  and  those  ^ 
selling  general  merchandise,  ap- 
pare)  and  accessones,  and  food. 

Although  sales  jobs  are  found  m 
almost  every  comnninity,  most 
salesworkers  are  employed  m  large 
cities  and  nearby  suburban  areas. 

Training,  Oth«r  6uaimcatlont, 
and  Advancamant 

^  Employers  prefer  high  school 
graduates  for' sales. jobs.  Subjects 
such  as  commercial  anthmetic  and 

, merchandising  provide  a  good 
background  for  n^any  selling  posi- 
tions. Some  high  schools  have  dis- 
tributive education  programs  ^that 
offer  courses  in  principles  of  retail 
selling;  many  give  students  a  chance 
to  gain  practical  experience  work- 
ing part  time  in  local  stores.  Such 

^part-time  selling  experience  may  be 
helpful  in  getting  a  full-time  job 

Persons  inter^^ed  in  sales  jobs 
should  apply  to  the  personnel  of 


fices  of  large  retail  stores*  where 
they  are  likely  to  be  interviewed 
and,  in  some  cases,  given  an  ap- 
titude test.  Employers  prefer  those 
who  enjoy  working-^with  people  and 
have  the  tact  to  deal  with  different 
personalities.  Among  other  desira- 
ble characteristics  are  an  interest  1n 
saleswork,  a  pleasant  personality,  a 
neat  appearance,  and  the  ability  to 
communicate  clearfy.  Also, 
prospective  salesworkers  should  be 
healthy  since  they  must  stand  for 
long  periods. 

In  many  small  stores,  an  ex- 
perienced employee  or  the  proprie* 
tor  instructs  newly  hired  sales  per- 
sonnel in  making  out  sales  slips  and 
operating  the  cash  register.  In 
larger  stores,  training  programs  are 
likely  to  be  more  formal,  and  to  in- 
clude specialized  training  in  selling 
certain  products. 

Retail  selling  remains  one  of  the 
few  fields  in  which  able  employees 
may  advar^ce  to  executive  jobs  re- 
gardless of  educational 
background.  Although  large  retail 
businesses  generally  hire  college 
graduates  as  managejnent  trainees, 
this  is  not  the  only  way  to  move  into 
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jobs  at  the  management  level.  Some 
salesworkers  are  promoted  to  jobs 
as  buyers,  department  managers,  or 
store  martagers  Others,  parucularly 
in  large  stores,  may  advance  to  ad- 
ministrative work  in  areas  such  as 
persbnn^  os  advertising  Opportu 
nitics  f&r  advancement  are  limited 
in  small  stores  where  one  person* 
often  the  ,  owner,  does  most 
managerial  work  Retail  selhng  ex- 
perience may  be  an  asset  in  qualify- 
ing for  saleswork  with  wholesalers 
or  manufacturers. 

Employment  Outlook 

'Retail  trade  selbng  will  continue 
to  be  an  excellent  source  of  job  op- 
portunities for  high  school  gradu- 
ates In  addition  to  full-time  jobs, 
there  will  be  many  opportunities  for 
part-time  workers,  as  well  as  for 
temporary  workers  during  peak 
selling  periods  such  as  the  Christ- 
rpas  season  Prospects  are  expected 
to  be  good  because  retail  sellitrg  is  a 
large  occupation  and  turnover  it 
high,  Most  openings  will  occur  as 
experienced    fulY   and  part-time 
salesworkers  leave  their  jobs 
Employment  of  salesworkers  in 
retail  trade  is^  expected  to  increase 
about  as  fast  as  the  average  for*  all 
occupations    through)    the  mid- 
1980's,  as»  the  volume  of  sales  rises 
and  stores  continue  to  remain  bpen 
longer.  However,  sales  employment 
will  increase  more  slowly  than  the 
volume  of  sales  as  self-service— al- 
ready the  rule  in  most  foodstores — 
is  extended  to^  drug,  variety^  and 
other  kinds  of  stores,  At  the  same 
tirrte,  rising  ini:ome  levils  may  in- 
crease the^demand  for  "big  ticket 
items,*'  suph  as  television  sets,  that 
require  the  salesworkei;  to  spend  a 
good    d^al   of   time    with  each 
customer. 

Earnings  and  Woricing 
/  Conditions 

In  1974,  salesworkers  starting  in 
routine  jobs  where  they  did  little 
more  Jthan  "wait  on**  customers 
generally  earned  $1.90  or  $2  an 
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hour^  the  Federal  minimum  wage. 
In  stores  where  selling  is  more  im- 
portant, starting  salaries  were 
sometimes  higher  SaJanes  usualt> 
are  lower  m  rural  than  m  urban 
areas  '  ^ 

Experiencec!  salesworkers,  m- 
cludmg  those  whose  pay  scales  are 
determmed  -by  union  contracts, 
often  earo  S3  ^to  56  an  hour  or 
more  Many  are  paid  a  straight  sa- 
lary. In  addition  td.  their  ^l^^ 
some  saleswori;,ers  receive  co/ftcffB- 
^  sjuns— that  is,  a  percentage  of  th« 
sale^  the>  make  Still  others  are 
paid  a  straight  commission  alone 
Those  paid  only  by  cofnmission 
may  find  their  earnings  greatly  af- 
fected by  ups  and  downs  m  the 
economy  Earnings  are  likely  to'  be 
highest  in  jobs  that  require  special 
skill  in  dealing  with  customers, tor 
technical  knowledge  of  the 
merchandise  sold.  Among^  thfe 
highest  paid  arc  people  who  ^11  au- 
tomobiles,  major  appliances,  and" 
furniture   On  the  average,  retail 


more. 

Part-time  salesworkers  generally 
work  during  the  store *s  peak  l)ours 
of^  business— daytime  rush  hours, 
e\:enings,  and  weekends 

Salesworkers  in  retail  trade 
usually  work  in  clean,  well-lighted 
places  and  many  stores  are  air -con- 
ditioned Some  jobs,  however, 
require  wo/'k  outside  the  store  A 
Icitchen  ^quipmerit  saleswoiicer 
may- Visit ^bspecUve  customers  at 
^their  homes,  for  example,  to  help 
them  plan  renova^hs.'^d  a  used- 
^  car  saJeswofcer  may  spend  much 
time  at  an  oflpor  lot 


in 


Sources  of  Additional 
Information 

Information    about  careers 
retail  sales  js  available  from. 

The  Nauonai  Retail  Merchants  Auoctation. 
100      3lstStrNewYori,N  Y  lOOOl 

Additional  information  on 
careers  in  retailing  may  be  ob^ined 
from  the  personnel  offices  of  local 
stores,  from  State  merchants*  as- 


ira^e  salesworkers  earn  a^%.as  sociations,  or  frOm  local  unions  of 
mutfi  as  npnsupervisory  wrorkerstn*  the  Retail  Clerks  International  As- 
private  mdHstry.  except  farming.  sociation. 

Salesworkers    in    man^^  rctaH  ? 
stores  may  'feuy  merchandise  Nat  a  -    ^  ] 

discount,  often  from  'lO  io  25  peN^       *  '    -  * 

cent  below  •  regular  prices.  Tl^'s^^  ^ 


pnvilege'sometimes^is  extended  to 
tlv5  employee's  family.  Sbme  stores, 
esjpecially  the  large  ones,  pay.  all  or 
pin  of  ihe^fost  of  such  employee 
^nefits  as  life-insurance,  health  in- 
surance, and  a  periston. 
,  Many  full  time  j^lcsworkers  have 
a  5  day,  40  hour  week,  although  in 
some  stores  the  standard  workweek 
IS  longer,  Because  Saturday  is  'a 
day  in  retailing,,  employees 
usuallyWSrk  that  day  and  have 
another  weekday  ofl.  Longer  ^han 
normal  hours  may  be  scheduled  be- 
fore Chnstmas  and  dunng  otfier 
{5eak  periods,  and  emplbyees  who 
work  overtime  receive  adcfitionat 
pay  OT,ajf\  equal  amount  of  tHne  off 
during  slack  penods.  Some,  espe- 
ciaUy^h  ose  employed  by  stores  m 
suburban  shoppirfg  centers,  regu- 
larly work  one  evening  a  week  or 


ROjLTTE  DRIVERS 

(D.O.T.  292.358)  ^ 

•  Naiurt  of  tht  Work 

V 

Route  drivers  u^  light  trucks  on  ^ 
assigned  ro^tes  to  sell  and  deljver 
goods  or  provide  services.  They  are 
sonretimes  known  as  '  dnver- 
salesworkers  or  route-salesworkers. 
They  must,  through  their  selling 
ability,  increase  sales  to  existing 
Q^stomers  and^obtain. new  business 
by  .finding  additiojtal  customers 
within  their  tefritbnes. 
.  Route  drivers*  duties. vafy  ac- 
cording to  the  industi^  in  which 
they  are  employed,  the  type,  of 
route  they  have  ,  (retail  or 
whiplesale),  and  the  company  em- 
ploying them.  5ome^p)ecific  exam- 
ples/however,  may  describe  in  a 


general  way  what  most  route 
drivers  do. 

On  a  typical  day,  laundry  and 
drycleanmg  route  dnvcrs  begm  by 
picking  up  cleaned^arrafents  at  the 
processing  plant  They  deliver  the 
clean  garments  to  customers* 
homes  and  p^ck  up  any  ditty 
clothing.  Dnvers  marie  the  dirty 
clones  so  that  they  can  be  returned 
to  the  owner.  Sometimes,  they 
make  notes  ^of  the  type  of  stams  to 
be  removed  or  of  ^cial  processes 
to  be  jused,  such  as  waterproofmg.  ^ 
After  dehvenng  the  clean  garments, 
dnvers  present*each  custojner  with 
^  an  itemized  bill  and  collect  the 
amount  of  mcHiey  duei 

Although  all  route  drivers' must 
be  kble.  to  get  along  well  with  peo- 
ple, it  is  particularly  important  for 
the  dfycleaning  and  laundry  route 
,  drivers.  Their  reactions  to  com- 
plaints and  requests  (<Sr  special 
services  may  be  the  difference 
between  getting  more  business  *or 
'  losing  customers.  Periodically,  they 
•  stop  at  homes  along  their  routes  to 
try  to  sell  their  company's  services. 
Wholesale  bakery^  rpute  drivers 
,  deliver   bread >vand*"  other  baked 
goods  to  grocery  stores.  Before 
starting  on  the  route  they  check  to 
see  whether  the  proper  variety  and  < 
quantity  of  products  have  been 
loaded.^!  each  of  the  10  to  50 
grocery  stores  aiimg.  thefr  route, 
they  carry  the  orders  of  bread  and 
other  baked  goods  into  the  store 
arrange  them  on  the  display 
racks    Together  with   the  store 
owner  or  manager,  bakery  route 
drivers   check    the  merchandise 
delivered  and  prepare  a  bilLTTfty 
alio  credit  the  st,ore  for  the  value  of 
the  stal^  items  lef^  over  from  the 
previous  delivery.  .  , 

Bakery  route  drivers  prepare  a 
list  of  products  they  plan  to  deliver 
the  next  day.  These  lists  are  esti- 
mates of  the  amount  and  variety  of 
baked  goods  that  will  bejoJd  by  the 
grocery  stores.  From  tirrte  to  time, 
they  visit  grocers  along  the  route 
who  are  not  customers  and  try  to 
get  orders  from  them.  — * 
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Vending  machine  route,  drivers 
make  certain  the  machines  on  their 
routes  are  stocked  with  merchan 
d'lse  and  m  good  workmg  order  At 
each  location,  the>  check  the  iterhs 
remaining  m  machmes  and  remove 
th*e  money  deposited  m  the  cash 
boxes.  Dnvers  also  check  ven^mg 
machines  to  see  that  merchandise 
and  change  are  dispensed  properly, 
and  make  minor  adjustments  to 
machines  that  are  broken.  In  addi- 
Don,  they  clean  machines  and 
replace  stock  Route  dnvers  keep 
records  of  the  merchandise  placed 
in  each  machine  and  the  money 
removed  Tlhey  may  try  to  find  new 
locations  for  vending  machines  by 
visiting  stores,  factories,  and  other 
businesses  along  their  routes. 

.  Plpc«t  of  Employmtnf 

About  190,000  roirte  drivers 
worked  for  a*  wide  variety  of  busi- 
nesses in  1974  Since  most  are  em- 
ploye^  by  companies  that  distribute 
food  products  or  provide  personal 
services,  they  wprk  in  small  towns 
.  Ss  well  as  in  large  cities  The 
greatest  concentration  of  employ- 
ment is  in  dairies,  bakeries,  focifl 
and  beverage  distribution  firms, 
and  drycleaning  plants  in  large 
cities. 

Trainh^,  Othtr  Qualfftoitlons, 

and  Advanctmtnt 

^  to 

^  Route  dnvers  must  be  good 
drivers,  and  must  have  sales  ability. 
To  get  people  to  buy,  they  must 
have  a  thorough  knowledge  of  the 
produi;t  or  service  they  sell  and  a 
persuasfefc  •  personality.  Other  im- 
por\ajij| /sales  qualifications'  are  a 
'pleasai>|^  voice,  ability  to  speak  well, 
and  a  Wat  appearance.  They  alsb 
need  self  copfidence,  initiative,  and 
tact  ^    '  ' 

Route  dnv*ers  must  be  able  to 
work  ^without  direct  supervision,  do 
simple  arithmetic,  and  wnte  legibly. 
In  most  States,  a  route  driver  is 
required  to  have  a  chauffeur's 
license,  which  is  a  commercial  driv* 
ing  permit.  Information  'on  this 


license  can  be  obtained  from  Slate 
motor  vehicle  departments. 

Most    employers    prefer  , their 
route  drivers  to  be  high  school 
graduates  Route  dnvers  who  h«Ln 
die  a  great  deal  of  money  may  have 
;io  be  bonded. 
•  Most  companies  give  their  new 
employees     on-the-job  training 
which    vanes    m     length  and 
thoroughness,  and  many  large  com 
*  panies    have    classes    in  sales 
techniques. 

School-and-wprk  programs  in 
retail  and  wholesale  merchandising 
are  hejpful  to  a  person  mterested  m 
entenng  this  occupation. 
school  courses  m  sales  techniques, 
public  speaking,  dnver  training, 
bookkeeping,  and  business 
arithmetic  are  hejpful.  Valuable  ex- 
perience may  be  obtained  as  a  sales 
clerk  in  3  store  or  in  some  other 
type  of  selling  job. 

Some  people  enter  this  occupa- 
tion as  route  driver  helpers  (D.O.T. 
292.887).  Helpers  receive  on-the- 
job  training  from  dnvers.  When 
openings  occur,  they  may  be 
promoted  to  dnvers.  Helpers,  how- 
'  ever,  are  not  likely  to  be  employed 
in  the  dairy  or  vending  machme  in- 
'  dustries. 

Route  dnvers  may  be  promoted 
to  route  or  sales  ^upiervisor,  hut 
these  jobs  are  relatively  scarce.  Ad- 
vancement usually  js  limited  to 
moving  from  a  retail  to  a  wholesale 
route,  where  earnings  generally  are  - 
higher.  However,  sofne  drivers  ob- 
tain better-paying  sales  jobs  as  a 
result  of  their  experience  in  route 
selling. 

Employmbnt  Outlook 

The  total  number  of  route  drivers 
is  expected  to  change  little  through 
the  mid- 1 980's.  However,  some 
openings  for  new  workers  will  arise 
as  experienced  route  drivers 
transfer  ,to  other  fields  of  work, 
retire,  or  die  Applicants  with  sales 
experience  and  good  driving 
.re/:prds  havd  the  best  chance  of 
being  hired. 


Altfiough  total  employment  is  ex- 
pected to  remain  about  the  same/ 
employmenlp  trends  will,  differ  for 
vanous  types  of  routes.  For  exam- 
ple, employjpem  of  laundry  and 
dryjcleaning  route  dnvers  is  ex' 
pected  to  decline  as  more  people 
take  their  clothes  to  neighborhood 
stores  for  quicker,  eloper  service, 
or  use  clothes  made  from  matenal 
which  can  be  washed  easily  at 
home.  J 

^On  the  other  hand,  employment 
of  vending  machine  route  dnvers  is 
expected  to  grow  due  to  the  greater 
use  of  autom^ic  food  service  in 
lactones,  schools,  hospitals,  and 
other  locations  where  machmes  are^ 
the  only  practical  way  of  provjding 
fpod  and  beverages. 

Earnings  and  Working 
Condftlont 

Most  route  drivers  receive  a 
minimum  salary  plus  a  percent  of 
the  sales  they  make.  Thus,  earnings 
are  determined  largely  by  their 
selling  ability  and  initiative.  Ac- 
cording to  lin^ited  information 
available  in  1974,  route  drivers  in 
the  dairy  and  baking  industries 
were  guaranteed  weekly  wages  of , 
$90  to  $125  plus  commissions  on 
sales.  Many  of  these  workers 
earned  more' than  $200  a  week. 
Wholesale  Toute  drivers  who  make 
deliveries  to  stores  usually  earn 
more  than  those  who  make  delive- 
ries to  homes. 

The  number  of  hours  worked  by 
route  dnvers  varies.  Some  work 
only  about  30  hours  a  week;  others 
may  Work  60  hours  or  more  de- 
pending upoh  whether  they  have 
well-established  routes  or  are  trying 
to  build  up  new  ones,  and  how  am- 
bitious they  are.  The  number  of 
hours  worked  may  be  limited  by  a 
union  contract,  although  many  con« 
tracts  specify  merely  the  eariiest 
hbur  that  work  may  begin  and  the 
latest  quitting  time.  The  hours  also 
may  vary  with,  the  season.  Dunng 
the  spnng-cleaning  seaspn,  for  ex- 
ample, drycleaning  route  drivers 
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may  work  about  60  hours  a  week, 
but  in  winter  they  may  work  less 
than  30  hours.  * 

Many  companies  require  route 
drivers  to  wear  anifornu  Some  cm 
ployers  pay  for  the  untibrms  and  for 
keeping  therp^clean.  Route  drivers 
do  not  work  under  close  supervi- 
sion Within  certain  broad  limits, 
they  decide  how  rapidlj^.  they  will 
woriiand  where  and  when*  they  will 
have  a  lunch  or  resi  period.  On  the 
other  hand,  route  dnvers  have  to 
make  delivenes  in  bad  weather  and 
do  a  great  deal  of  lifting,  carrying, 
and  walking  They  also  may  have  to 
work  unusual  hours  For  example, 
dnvers  who  have  retail  milk  routes 
4  generally  start  to^work  very  early  in 
the  mommg 

Marry  route  dnvers,  particularly 
those  who  dehver  bakery  and  dairy 
products,  are  members  of  the  Inter- 
national Brotherhood  of  Teamsters, 
Chauffeurs,  Warehousemen  and 
Helpers  of  Amenca  (Ind.)  Some 
belong  to  the ^<inions  which 
represent  the  plarfuworkers  of  their 
employers. 

SourcM  of  AddKlonal  ."^ 
Information  ^ 

For  details  on  route  driver  em- 
ployment opportunities,  contact 
local  employers,  such  as  bakeries 
and  trending  machine  companies,  or 
the  local  office  of  the  Stfttc  employ*- 
ment-service  , 


SECURITIBS 
SALESWORKERS 

(D.O.T.  251.258i 

-    Natur*  of  tha  Work 

When  investors  buy  or  sell 
^  slocks,  bonds,  or  shares  m  mutual 
funds,  they  call  on  securities 
salcsworkers  to  put  the  markel 
machinery"'  i^nto  operation.  Both 
the  individual  who  invests, a  few 
hundred  dollars  and  the  large  in- 
stitution  with  millions  to  invest 
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need  such  services.  Often  these 
workers  arc  called  registered 
representatives,  ycccount  execu^ 
tives.OT  customers^  brokers. 

\ri  initiatmg  buy  or  sell  transae 
tions,  securities  salesworker^  relay 
orders  through  their  firms'  officeJs 
to    the    floor    of    a  secunpes 
exchange.  When  the  y-ade  takes 
place  in  the  over-the-counter  mar- 
ket instead,  they  send  the  order  to 
the  firm's  trading  department.  In 
either     case,     the  salesworker 
promptly  notifies  the  customer  of 
the  complet^ed  transaction  and  the 
final  price  % 
'  In  addition,  they  provide  many 
related  services  for  their  customers 
They  may  explain  to  new  investors 
the  meaning  of  stock  market  terms 
and  trading  practices;  offer  ^e 
client  complete  financial  counsel- 
ing, devise  an  individual  financial 
portfolio  including  secunties,  life 
insurance,  and  other  investments^ 
for  the  customer,  and  advise  on  the 
purchase  or  sale  of  a  particular 
seqjnty    Sdme    individuals  may 
prefer      long-terhi  investments 
designed  for  either  capital  growth 
or  ^income  over  the  years;  others 
might  want  to  make  short-term  in- 
ve^ments  which  seem  "likely  to  rise 
in    '"price   i  quickly.  Securities 
salesworkers   furnish  information 
about  the  advantages  and  disad- 
vantages of  each  type  of  investment 
based  on  each  person's  objectives. 
They  also  supply  the  latest  stock 
and  bond  quotations  on  any  securi 
ty  in  which  the  investor  is  in- 
terested, as  well  as  information  on 
the  activities  and  financial  positions 
of  the  corporations  these  secunties 
represent. 

Securities  salesworkers  'may 
serve  all  types  6f  customers  or  they 
may  specialize  in  one  type  only, 
such  as  institutional  investors.  They 
also  may  specialize  in  handling  only 
certain  kinds  of  securities  such^as 
mutual  funds  Some  handle  the  sale 
of  "new  issues,"  such  as  corpora 
tion  securities  issued  for  plant  ex 
pansion  funds. 

Beginning  securities  salesworkers 
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spend  much  of  their  tune  searchmg 
for  customers.  Once  they  have 
established  a  clientele,  however, 
they  put  more  effort  into  servicmg 
exisang  accounts  and  less  mto  seek* 
mg  new  ones. 

Plicas  of  Employmant 

About  100,000  persons— about 
10  percent  of  them  women — sold 
securities  fuU time  in  1974.  It  ts  esti- 
mated that  an  additional  100,000 
persons  sold  securities  less  than  full 
time  These  include  partners  and 
branph  office  Managers  in  securities 
firms,  insurance  agents  and  brokers 
offenng  securities  to  their 
customers,  and  part-time  mutu^ 
fund  representatives. 

Securities  salesworkers  aire  em- 
ployed by  brokerage  firms,  invest- 
m^nt  bankers,  and  mutual  funds  in 
all_parts  of  the  country  Many  -of 
these  firms  are  very  small.  Most 
salesworkers,  however,  work  for  a 
small  number  of  large'  firms  with 
main  offices  in  ^^g  cities  (especially 
in  New  York)  or  the  approximately, 
6,000  branch  offices  in  other  areas. 


Training,  Oth«r  QCiallffcatlons, 
and  Advancemant 

Because  a  secunties  salesworker 
must  be  ,  well  informed  about 
economic  conditions  ana  trends,  a 
college  educ^t^  is  increasingly 
important,  especially  in  the  larger 
securities,  firms.  This  is  not  true, 
however,  for  part-timeSv0rk  selling 
mutual  funds.  Although  "employers 
seldom. require  specialized  training, 
courses  in  business  administration, 
economics,  and  finance  are  helpful. 

Almost  all  Sutes  require  persons 
who  sell  securities  to  be  licensed. 
State  licensing  requirements  may 
include  passing  an  examination^ and 
furnishing  a  personal  bond.  In  addi- 
tion, salesworkers  usually  must 
register  as  representatives  of  t^jeir 
firms  according  to  regulations  of 
the«securities  exchanges  where  they 
do  business  or  the  National  As- 
sociation of  Securities  Dealers,  lnc.« 


239 


NASD  J  Before  begi  nncrs  can 
qualify  as  registered  representa- 
tives, the V, must  pass  the  Securities 
and  Exchange  Commission  s 
(SEC's)  Genera!  Secunties  Ex- 
amination, or  examinations 
prepared  b>  the  exchanges  or  the 
NASD  These  tests  measure  the 
prospective  representative  s 

knuvvledgc  uf  the  secunties  busi- 
ness Character  mvestigatiuns  also 
are  required  Befure  securities 
saIes\fcorkers  can  sell  insurance, 
lhe>  must  be  licensed  b>  the  State 
in  which  the)  live 

Most  emp^b>ers  pruvide  training 
to  help  salesi^orkcrs  meet  the 
requirements  for  regisiralion  In 
member  firms  of  aJi  major 
exchanges  the  training  period  is  at 
leastj  4  months  Trainees  in  large 
firms  rmy  receive  classroom  in- 
struction in  security  analysis  and  ef- 
fective speaking,  take  courses  of- 
fered b>  schools  of  business  and 
other  institutions  and^associations. 
and  undergo  a  period  uf  on-the-job 
trailing  In  smaii  firms,  and  m  mu- 


tual funds  and  insurance  compa- 
nies, training  programs  may  be  brief 
and  informal  Beginners  read  as- 
signed materials  and  watch  other 
salesworkers  transact  business 

Many  eijiployers  consider  per- 
sonality trajts  as  important  as 
academic  training  Employers  seek 
applicants  who  are  well  groomed, 
able  to  motivate  people,  and  ambi-^ 
tious  Because  maturity 'and  the 
ability  to  work  independently  also 
are  important,  many  emexployers 
prefer  to  hire  those  who  have 
achieved  success  in  other  jobs.  Suc- 
cessful sales  or  manageriall 
perience  is  very  helpful  to  an  appli-* 
cant. 

The  pnncipal  form  of  advance- 
ment for  securities  salesworkers  is 
an  increase  in  the  number  and  the 
size  of  the  accounts  they  handle 
Although  beginners  usually  service 
the  accounts  of  individual  investors, 
eventually  they  may  handle  very 
large  accounts  such  as  those  of 
banks  and  pension  funds  Some  ex- 
perienced saJesworkers  advance  to 


positions  as  branch  office 
managers,  who  supervise  the  work 
,  of  other  salesworkers  while  execut- 
ing "buy"  and  "scir'^  orders  for 
their  own  customers  A  few 
representatives  may  become  part- 
ners in  their  firms  or  do  administra 
tive  work 

Employment  Outlook 

The  number  of  securities 
salesworkers  is  exp>ected  to  grow 
faster  than  the  average  fpr  «ll  occu- 
pations through  the  mid-l980's  as 
investment  m  securmes  continues 
to  increase  In  addition  to  jobs 
resulting  from  growth,  several 
thousand  salesworkers  will  be 
needed  annually  to  replace  those 
who  die,  retire,  or  transfer  to  other ' 
jobs  Replacement  needs  are  rela- 
tively large,  due  to  the  competitive 
nature  of  the  occupation  Many 
safc^workers  leave  their  jobs  each 
year  because  they  are  unable  to 
establish  a  succes|ful  clientele  , 

Employment  of  securities 
salesworkers  is  expected  to  expand 
as  economic  growth  and  rising  per- 
sonal incomes  increase  the  f^nds 
available  for  divestment  The  for- 
mation of  investment  clubs,  which 
enable  small  investors  to  make 
minimum  monthly  payments 
toward  the  purchase  of  securities, 
also  will  contribute  to  the  demand 
for  securities  salesworkers  Growth 
in  the  number  of  institutional  in- 
vestors will  be  particularly  strorvg  as 
more  people  purchase  insurance, 
participate  in  pension  plans,  con- 
tnbute  to  the  endowment  fuhds  of 
colleges  and  other  nonprofit  institu- 
tions, and  deposit  their  savings  in 
banks  In  addition,  more  workers 
will  be  needed  to  sell  securities  is- 
sued by  new  and  expanding  cor 
porations  and  by  State  and  local 
governments  financing  public  im- 
provements- 

The  demand  for  securities 
salesworkers  fluctuates  as  the 
econgmy  expands  and  contracts 
Thus,  in  an  economic  dcfwnturn, 
the  number  of  persons  seeking  jobs 
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may  exceed  the  number  of 
openings— sometimes  b>  a  great 
deal  Over  the  long  run,  however, 
job  opportunities  for  securities 
salesworkers  are  expected  to  be 
favorable  During  severe  slumps  in 
market  activity .  job  prospects  and 
mcome  stability  will  be  greater  for 
salesworkers  who  are  qualified  to 
provide  their  clients  with  complete 
financial  services  than  ;hosc  who 
rel>  strictfy  on  commissions  from 
sto<;k  transactions 

Mature  individuals  with  success- 
ful work  experience  should  find 
man>  job  opportunities  Demand 
will  be  strongest  for  weD  rounded 
persons  who  are  willing  tq  learn  all 
aspects  of  the  securities  business 
Those  seekmg  part  time  work  wi!! 
be  limited  to  selling  shares  in  mu 
tual  funds 

Earnings  and  Woricing 
Conditions 

Trainees  usually  are  paid  a  salary 
until  (hey  meet  licensing  and  regis- 
tration^ requirements.  After  regis- 
tration, a  few  firms  continue  to  pay 
a^^ary  until  the  new  representa- 
tive's commissions  increase  to  a 
stated  amount.  The  salaries  paid 
dyring  training  usually  range  from 
S800  to  $1,000  a  month;  those'^ 
working  for  large  securities  firms 
may  receive  higher  salaries. 

After  candidates  are  licensed  and 
registered,  their  earnings  depend  on 
commissions   from    the    sale  or 
purchstse  of  stocks  and  bonds,  life 
insurance,  or  other  securities  for 
customers.   Commission  earnings 
are  likely  to  be  high  when  there  is 
much  buying  and  selling,  and  lower 
whe«-thefc^fe^  slump  in  market  ac- 
tivity. Most  fil^s^  jfoVf^e  sales- 
workers  with  a  steady  inc^e  by 
paying    a   "draw   against*  com- 
mission'*-that    is,    a  minimu{n 
salary  based  on  the  commissions 
which  then  can  be  expected  to 
earn  A  few  firms  pay  salesworKers 
only  salary   and  bonuses,  that 
usually  are  determined  by  the 
volume  of  company  business. 


Earnings  of  full-time,  ex* 
penwced  secunues  salesworkers 
aver»^d  about  $21,000  a  year  in 
1974S^cording  to  the  limited  dau 
ay'iLUab^Jtriany  earned  more  than 
$30^l>9^  yeat.  Full-time  securities 
salesworkers  carti  about  three  times 
as  much  as  average  earnings  for 
nonsupervisory  workers  In  private 
industry ,  except  farmmg. 

Secunue^  salesworkers  usually 
work  in  offices  where  there  ts  much 
acuvity.  Jn  large  offices,Jor  exam- 
ple, rows  of  salesworkers  sit  at 
desks  in  front  j)f  *  quote  boards*' 
which  conUnuaII>  flash  mformauon 
on  the  pnces  otsecunucs  transac- 
tions. Although  established 
salesworkers  usually  work  the  saAie 
hours  as  others  m  the  business  com- 
munity^  beginners  who  are  seeking 
customers  may  work  longer.  Some 
salesworkers  '  ^  accommodatc^ 
customers  by  meeting  with  them  in 
the  evenings  or  on  weekends. 

Sourcas  of  Additional 
infomnation 

'  Further  information  concerning  a 
career  as  a  securities^  salesworker 
may  .be  obtained  from  the  person- 
nel departments  of  individual  secu- 
rities firms. 


WHOLESALE  TRADE 
SALESWORKERS 

(D.O.T.  260.  through  289.45|) 

Natura  of  tha  Work 

Salesworkers  in  wholesale  trade 
play  ;an  important  role  in  movihjg 
goods  from  the  factory  to  the  con- 
sumer. Each  salesworker  may 
represent  a  wholesaler  that  dis- 
tributes^ hundreds  of  similar 
products.  A  wholesale  drug  com-  - 
pany,  for  example,  may  stock  its 
warehouse  with  mahy  brands  of 
drugs,  soap,  and  cosmetics  to 
Supply  stores  that  sell  directly  to  the 
consumer.  Likewise,  a  wholesale 
building  materials  distributor  sells 
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hardware  and  construction  materi- 
als to  butlden  who  would  otherwise 
have  to  deal  with  tjxany  manufac- 
turers. 

At  regular  intervals,  salesworkers 
visit  buyers  for  retail,  mdustnal, 
and  commercial  firms,  as  well  as 
buyers  for  m^titutions  such  as 
schools  and  hospitals.  They  show 
samples,  pictures,  or  catalogs  that 
list  the  items  which  their  company 
stocks.  Salesworkers  seldom  urge 
cj^tomecs  to  purchase  any  particu- 
lar product,  since  they  handle  a 
large  number  of  itents.  Instead,  they 
offer  proifipt,  dependable  service  so 
liuyers  will  become  regular 
customers. 

%  Wholesale  salesworkers  perform 
many  important  services,  such  as 
checking  the  store's  stock  and  or- 
dering items  that  will  be  needed  be- 
fore the  next  visit.  Some  wholesale 
salesworkers  help  stpre  personnel 
improve  and  update  systems  for  or- 
dering and  inventory.  In  addition, 
they  often  advise  retailers  about  ad- 
vertising, pricing,  and  arranging 
window  and  counter  displays.  A 
salesworker  who  handles  special- 
ized products,  such  as  arr-condi- 
uoning  equipment,  may  give  techr^i- 
cal  assistance  on  installation  and 
maintenance. 

Salesworkers  do  some  recdrd- 
keeping  and  attend  to  other  details. 
They  must  forward  orders  to  their 
wholesale  houses,  prepare  reports  1 
and  expense  accounts,  plan  work 
schedules,  draw  up  lists  of 
prospects,  make  appointments,  and 
study  literature  relating  to  their 
products.  Some  collect  money  for 
their  companies. 

Placas  of  Employmint 

Abou^ 770  ,000  persons  were  em- 
ployed as  wholesale  salesw6rkers  in 
1974.  Wholesale  houses  usually  are 
located  in  cities,  but  salesworkers 
may  be  assigned  territories  in  any 
part  of  th^  country.  TTieir  territory 
may  cove^^a  small  section  of  a  city 
having  many  retail  stores  and  Indus- 
tnal  users,  in  less  populated  regions 
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It  may  cover  half  a  State  or  more  . 

Fiims  selling  machinery  and 
buiiding  materials  to  industrial  and 
business  users  are  leading  em- 
ployers of  ^vholesale  salcsworkers 
Other  large  employers  are  compa- 
nies that  sell  food  |:froducts  , 
Wholesalers  dealing  m  drugs,  dry 
goods  and  apparel,  motor  vehicle 
equiprrfent.  and  electncal  ap- 
pliances employ  many  salessvorkers 
as  well 

Training,  Other  Qualiflcatiorrs, 
and  Advancement 

In  htri,ng  trainees  for  sales  work, 
most  wholesalers  seek  people  who 
are  neat,  outgoing,  self-confident, 
enthusiastic  ^out  the  job.  and  un- 
derstanding of  human  nature  As  in 


most  selling  jobs,  skills  in  arithmetic 
and  a  good  memory  are  assets  High 
school  graduation  «  is  usually 
required,  althougfi  many  companies 
prefer  applicants  who  have  special- 
ized training  beyond  high  school 
An  engirwenng  degree  may  be 
required  to  sell  scientific  and 
technical  products. 

Newly  hired  sales^orkers  who 
are  college  graduates- usually  par- 
ticipate in  formal  training  programs 
that  combine  classroom  instruction 
and  short  rotations  1n  vanous  non- 
selling  jobs  By  working  a  few 
weeks  in  the  wholesaler's 
warehouse,  a  new  employee  may 
gain  first-hand  experience  in  writ- 
ing orders,  pricing,  and  locating 
stock    Through  cooperative  pro- 


•     -  241 

grams,  some  college  "students  com* 
bine  academ)c  study  and  on-the-job 
expvcnence.  .Graduates  with  this 
background  often  begin  outside 
saleswork  without  further  traming. 

High  school  graduates  may  begin 
a  career  with  a  wholesale  firm  m  a 
nonselling  job  or  be  hired  as  a  sales 
trainee  In  either  case,  beginners 
usually  work  in  several  kirwis  of 
nonselling  jobs  before  being  as- 
signed to  sales  They  may  start  in 
the  stockroom  or  shipping  depart- 
ment to  become  familiar  with  the 
'  thousands  of  items  the  wholesaler 
carrier  Later  thej'  may  learn  the 
pnces  of  articles' and  discount  rates 
for  goods  sold  in  quantities  Next, 
they  are  likely  to  work  on  *  inside*' 
sales,  and  write  telephone  orders 
Later,  as  they  accompatiy  an  ex- 
perienced salcsworke/  on  calls, 
trainees  come  to  know  some  of  the 
firm's  customers.  The  time  spent  m 
these  jnitial  jobs  varied  among  com- 
panies, but  Usually  it  take  2  years  or 
longer  to  prepare  trainees  for  out 
side  selling 

Experienced  salesworkers  who 
have  leadership  qualities  and  sales 
ability  may  advance  to  supervisor, 
sales  manager,  or  other  executive 
positions 

Employment  Outlook 

Employment  opportunities  for 
salesworkers  in  wholesale  trade  are 
expected  to  be  good  In  addition  to 
new  positions  created  by  growth, 
many  openings  will  stem  from  turn 
over,  which  is  fairly  high  in  ^lis  oc 
cupation  A  person's  success  rn 
selling  greatly  depends  on  his  or  her 
ability  to  locate  riew^customers  and 
persuade  them  to  buy.  A  number  of 
new  salesworkers  find  they  ^re  not 
suited  to  the  competitive  nature  of 
selling  and  leave  the  occupation 

The  number  of  wholesale 
salesworkers  is  expected  to  grow 
about  as  fast  as  the  average 
occupations  through  'the  mid- 
I980's  Businesses  and  institutions 
will  require  a  wide  variety  of 
products  for  their  own  use  and  for 
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cvcntuaJ  rcsaJc.  Although  many 
Urge  purchasers  and  others  who 
require  highly  specialized  products 
will  buy  directly  from  manufac- 
turers, the  majority  of  ira;isaction$ 
will  involve  the  wholesale  distribu- 
tor. 

As  chain  stores  and  ofiier  large 
firms  centralize  purchasing  activi- 
ties, the  value  of  the  sales  made  to 
mdividual  customers  becomes 
larger  and  competition  for  sales 
correspondingly  greater. 
.  Wholesalers  can  be  expected  to 
meet  this  competition  by  emphasis- 
ing customer  services  and  increas- 
ing the  size  of  their  sales  forces. 

Earnings  and  Working 
Condltlont 

'According  to  limited  informa- 
tion, most  beginning  salesworkers 
earned  around  $9,000  a  year  in 
1974.  Expclrienced  salesworkers 
earned  considerably  more.  Since 
commissions  often  make  up  a  large 
proportion  of  the  salesworker*s  in 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


come^.  earnings  vary  widely  in  this 
occupation,  ft  |?tfteral,  wholesale 
salesworkers'  i^xnings  are  much 
higher  than  tho^jS^ nonsupcrvisory 
workers  in  priva^riridustry,  except 
farming.  ,  . 

Most  employers^y  a  salary  plus 
a  percentage  commission  on  sales; 
others  pay  a  straight. commission. 
Although  most  w^lesale  sales- 
workers  have  stcasaif,  year-round 
work,  sales  (ahd  conbmissions)  vary 
because     deinand  ^for  some 
products— for  Example,,  air-condi- 
tioning—is  greater  dunng  certain 
seasons.  To  provide  salesworkers 
with  a  steady  mcome,  many  compa- 
nies pay  experienced  personnel, a 
"draw"  against  annual  commis- 
sions. Most  compahies  furnish  cai^  • 
or  allowances  for  cars  and  reimbur- 
sements for  certain  ^xpenses  on  the 
road.  \  , 

$aleswoii:ers  oftcnihave  long,  ir- 
regx^  work  hours.  Although  they 
call  on  customers  during  business 
hours,  they  may  travel\at  night  or 
on  weekends  to  meet  i|ieir  sched- 


njle.  Howcever,  most  saleswork- 
ers ^Idom  arc  awav  from  home 
for  more  than  a  few  days  at  a  time. 
They  may  spend  evenings  writing 
reports  and  orders,  ^ay  carry  heavy 
catalogs  ajid  sample  cases,  and  be 
on  their  feet  for  long  periods. 

Expending  on  length  of  scrvici, 
most  salesworkers  have  a  2-  to  4* 
.week  paid,  vacation.  Many  are 
CQvered  by  company* benefits,  in- 
cluding health  and  life  insurance 
and  retirement  pensions.  > 

Sourcts  of  AddKional 
Infonmation 

Information  on  jobs  in  -wtiolesale 
selling  may  be  obtained  directly 
frbrri  Ipcar-w^bl^e  houses  or 
fron!rassociations  of  wholesalers  in 
many  of  the  larger  cities.  If  no  local 
association  is  available,  write  to: 

Nationai  Attodauon  of  Wholettlcr-Di»- 
tributort,  1725  K  St  NW.,  Wtthinfton, 
D.C.  20006. 

Sale*  and  Maricctinf  Executives  Intema- 
tionaJ*  Student  Edu^on  OivisK>n,  380 
Lexington  Ave..  New  Yoi..,  N.Y.  1001 


1 . 


ERJC 


253 


CONSTRUCTION  OCCUPATIONS 


Construction  craft  worker? 
represent  the  largest  group  of 
skilled  workers  in  the  Nation's 
labor  force  Altogether,  there  were 
3.4  million  employed  in  1974— 
about  3  out  of  every  10  skilled  wor- 
kers. 

The  more  than  2  dozen  skills 
construction  trades  vary  greatl>  to 
si^  Several  major  trades  — car 
penter,  painter^  operating  engineer, 
plumber,  and  electrician— each  had 
more  than  a  200,000  workers;  car- 
penters alone  numbered  more  than 
I  million,  about  one-third  of  all 
coristruction  craft  workets.  In  con- 
trast, only  a  few  thousand  each 
were  employed  in  trades  such  as 
marble  setter,  terrazzo  worker,  and 
stonemason. 


What  mf  tti«  Construction 

Workers  in  the  construction  . 
tnules  build,  repair,  and  modernize 
homes  and  ail  kinds  of  buildings. 
They  also  work  oii  a  variety  of  other 
structures,  including  highways,  air- 
ports, and  missile  launching  pads. 

Construction  work  may  be  di- 
vided into  three  categories:  struc- 
tural, finishing,  and  mechanical,  In 
general,  each  trade  falls  in  one  of 
these  categories:  Structural  work: " 
Carpenter,  operating  engineer 
(construction  machinery  operator), 
bricMayer,  structural-iron  worker, 
orhamental-iron  worker,  cement- 
mason,  feinforcing-iron  worker, 
rigger  and  machine  mover, 
stonemason,  and  boilermaker. 
Finishing  work:  Lather,  plasterer, 
marble  setter,  terrazzo  worker, 
paunter.  *  paperhanger,  glazier, 
.roofer,  floor  covering  installer^  and 


asbestos  woriier.  Mechamcal  work. 
PI  umber ,   pipefi^r ,  construction, 
eledtqctan,    sbeet-metal  worker, 
elevator    constructor,    and  mill 
wrighL 

Most  construction  trades  are 
described  individually  later  in  this 
chapter.  Boilermakers  and  mill- 
wnghts  are  descnbe4  elsewhere  m 
the  Handbook.  These  dcscnptions 
are  necessarily  bnef,  and  do  not 
apply  fully  to  workers  m  all  locali- 
*ties. 

AKz>.  they  are  not  statements  or 


i 


E^ecommendations  concerning  the 
work  jurisdiction  of  these  tradei 
and  are  inappropriate  for  txse  ii^  ju* 
nsdictional  ne|<>tiatK>ns  or  the  set- 
dement  of  jtuisdictional  questions. 

Pi<c«s  of  EmploynMnt 

Most  jobs  are  with  contractors  in 
the  construction  industry.  There 
are^  several  hundred  ^ouMmd  con- 
tractors,  and  £ost  are  small— 
generally  employing  fewer  than  10 
people.  Somt  large  extractors. 


Coottniction  Is  a  major  aoorc«  of  ofnptovmont  for  akMod  woi1(#rs. 
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Emptoyment  In  the  Construction  Trades 
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howevA-.  employ  thousands  Large 
numbers    of  conslruciioTi  trade 
workersWe  employed  m  other  m 
du<;tnes  Vuch  as  mining  and  manu 
factunng  ynainly  to  do  maintenance 
and  rcpaii  work  Chemical  manu 
facturers,  for  example,  need  plum 
bcrs  and  pipefitters  to  maintain  the 
complex  pW  networks  in  their 
processing  \  plants  Government 
agencies  emnloy  construction  trade 
workers    to  \  maintain  highways, 
buildings,  andsanitation  systems. 

Many  construction  tradeworkers 
are  self  employed  and  contract  with 
homeowners  ahd  businesses  for 
small  jobs  Self-imployment  is  most 
common  in  paperhanging.  painting, 
and  floor  coveririg  work,  but  it  also 
is  found  in  other  tVades. 

Employment  in\the  construction 
trades  is  distributed  geographically 
in  much  the  same\  way  as  the  Na 
tion's  population  Thus,  the  highest 
concentration  generally  is  in  indus- 
trialized and  higply  populated 
areas- 

Training,  Other  oiiallflcationt, 
and  Advancament 

Mosi  training  authorities  recom 
mend  formal  apprentice  traming  as 
the  best  way  to  acqiire  the  all- 
round  skills  in  the  construction 
trades      Apprenticeship     is  a 


prescribed  period  of  on-the-job 
traming.  supplemented  by  related 
classroom  iijstruction  which  is 
designed  to  familiarize  apprentices 
With  the  materials,  tools,  and  princi- 
ples of  their  trade.  Formal  ap- 
preniicebhip  agreemenlb  are  reg- 
istered with  a  Slate  apprenticeship 
agency  or  the  U.S.  Department' of 
Labor's  Bureau  of  Apprenticeship 
and  Training.    -  ' 

Although  apprenticeship  is  the 
best  way  to  tram,  many  people 
acquire  construction  skills  infor- 
mally by  working  as  Iab9rers  and 
helpers  and  observing  experienced 
craft  worke*^.  Some  acquire  skills 
by  attending  vocational  or  trade 
schools  or  by  taking  correspond- 
ence school  courses 
,    Apprentices  generally  must  be  at 
least  18  years  old,  ^nd  in  good 
physical  condition.  A  high  school  or 
vocational  school  education,  or  its 
equivalent,   including  courses  in 
mathematics  and  mechanical  draw- 
ing, is  desirable.  Courses  in  con- 
struction trades,  such  as  carpentry 
^nd  electricity,  also  are  recom- 
mended.   Often;    applicants  are 
given  tests  to  determine  their  ap- 
titudes. For  some  trades,  manual 
dexterity,  mechanical  aptitude,  an^ 
an  eye  for  proper  alignment  of 
materials  are  important. 


The  formal  apprenticeship  agree- 
ment generally  calls  for  3  to  4  years 
of  on-the-job  training  and  144 
hours  or  more  oj^elaicd  classroom 
instruction  each  year.  On  the  job, 
most  instruction  is  giveii  by  a  par- 
ticular craft  worker  to  whom  the 
apprentice  is  assigned. 

Classroom  instruction  vanes 
among  the  construction  trades,  but 
usually  includes  courses  such  as  his,- 
tory  of  the  trade,  characteristics  of 
materials,  shop -mathematics,  and 
basic  principles  of  engmecring 

In  most  communities,  the  ap- 
prenticeship programs  are  super* 
vised  by  joint  apprenticeship  com- 
mittees composed  of  local  eni- 
ployers  and  local  union  representa- 
tives. The\y^mmittee  determines 
the  need  for  apprentices  in  the 
commur>4ty       and  establishes 
minimum  standards  of  education, 
experience,  and  training.  Whenever 
an  employer  cannot  provide  all- 
round  instruction  or  relatively  con- 
tinuous employment,  the  commit- 
tee  transfers   the   apprentice  to 
another    employer.    Where  spe- 
cialization by  contractors  is  exten- 
sive—for   instance,    m  electncal 
work— customarily  the  committee 
rotates  apprentices  among  several 
contractors  at  intervals  of  about  6 
months. 

In  areas  where  these  committees 
have  not  been  established,  the  ap- 
prenticeship agreement  is  solely 
between  the  apprentice  and  the  em- 
ployer or  employer  group.  Many 
people    have    received  valuable 
training  under  these  programs  but 
they  have  some  disadvantages.  No 
committee  is  available  to  supervise 
the  training  offered  and  settle  dif^ 
ferences  over  the  terms  and  condi- 
.  tions  of  training.  .What  the  ap- 
prentice learns  depends  largely  on 
the  employer's  business  prospects 
and  policies.  If  the  employer  lacks 
continuous  work  or  does  only  a 
restricted  type  of  work,  the  ap- 
prentice cannot  develop  all-round 
skills 

In^many  localities,  craft  work- 
ers-rripst  commonly  electricians 
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and  plumbers— art  required  '  to 
have  a  license  to  wort  at  their 
trade.  To  qualify  for  these  licenses, 
liie>  mu^  pass  an  examination  to 
demonstrate  a  broad  knowledge  of 
the  job  and^of  State  and  local  regy- 
lations. 

Construction  trades  craft  work- 
ers may. advance  in  a  number  of 
ways  Many  become  supervisors.  In 
most^  localities,  small  j9bs  are  run 
by  "workingsupcrvisors^'  who  work 
a!  the  trade  along  with  members  of 

*  their  crews.  On  larger  jobs,  the  su- 
pervisors do  only  supervisory  work 

,  Craft  Uorke^s  also  can  bcccjpic  esti- 
mators for  contractors  In  these 
jobs,  they  estimate  material 
requirements  and  labor  costs  to 
enable  the  contractor  to  bid  on  a 

T  particular  project.  Some  craft 
Wrorkers  advance  to  jobs  as  super 
intendents  on  large  projects. 
Others  become  instructors  m  trade 
and  vocdtiQnal  schools  or  sales 
representalfves  for  fiuilding  supply 
companies.  A  large  number  of 
craft  workers  have  become  con- 
iradlors  m  the  homebuilding  field. 

>  Starting  a  smaJI  contract  con- 
struction business,  is  easier  than 
starting  a  small  business  m  many 
other  industries.  Only  moderate' 
financial  investment  usually  is 
needed^^  and  conducting  a  fairly 
substantial  business  from  the  one's 
home  IS  possible.  However,  the  con- 
tract construction  field  is  very  com- 
petitive, and  the  rate  of  business 
.  failure  4s  high  apiong  small  contrac- 
tors. 

Employment  Outlook 

Employment  in  the  construction 
trades  is  expected  to  increase  faster 
than  the  average  for  all  occupations 
through  the  mid-1980*s.  In  addition 
to  employment  growth,  many  job 
openii^gs  will  result  each  year  from 
the  need .  to  replace  exp>erienced 
workers  who  transfer  to  other  fields 
of  worlc,  retire,  or  die. 

However,  since  construction  ac- 
tivity is  sensitive  to  changes  in  the 
Nation's  economy,  the  number  8f 
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op>enmgs  may  fluctuate  sharply 
from  year  to  year. 

Over  the  long  run,  construction 
activity  is  exp>ected  to  groy^  sub 
s^ntlally.  T*he  anticipated  increases 
in  population  and  households,  and 
the  relatively  low  level  of  housing 
construction  in  the  mid'1970's,  are 
expectifd  to  create  strong  pressure 
for  new  housing.  Among  other  fac- 
tors that  wjll  stimulate  cojisimction 
activity^ are  a  rise  in^  spendingT^N 
new  industrial  plants  and  equip- 
mentiand  higher  levels  of  personal 
and  corporate  income  Also,  there' 
will  be  a  growing  demand  for  altera 
tion  and  modernization  work  on  ex 
isting  structures,  as  well  as  for 
maintenance  and  repair  work  on 
highway   systems,  dams,  bridges, 
and  similar  projects. 
The  increase  in  employment  is 

^not  expected,  to  be  as  great  as  the 
expansicvi  in  construction  activity 
Continued  technological  develop 
ments  in  construction  methods, 
tools  and  equipment,  an$d  ro^terials 
will  raise  output  per  worker  One 
important  development  is  the  grow- 
ing use  of  prefabticated  units  at  the 
job  site  For  example,  preassembled 
outside  walls  and  partitions  can  be 
lifted  into  place  in  one  operation 
An  outgrowth  of  prefabrication  is 
**module  building**  in  which  units, 
including  complete  rooms,  are  as 
sembled  at  a  factory 

The  rates  of  employment  growth 
will  differ  among  the  various  con- 

.  struction  trades  Employment 
growth  is  expected  to  be  fastest  for 
asbestos  and  msulation  workers  and 
for  operating  engineers.  Trades  that 
will  have  the  slowest  growth  rates 
are  lathers  and  plasterers. 

Earnings  and  Working 
Conditions 

Hourly  wage  rates  for  construc- 
tion trade  workers  are  relatively 
high  However,  because  construc- 
tion work  is  sez^nal  and  time  also 
may  be  lost  because  of  occasional 
unemployment  between  jobs,  an- 
ntSai  earnings  are  not  as  high  as  the 


hourly  rates  of  pay  would  indicate  . 
The     accompanying     tabulation  ^^ 
show^  union  hourly  averages  foi 
selected    construction    trades  in 
large  cities  surveyed  in  1974. 


Plumbers 

Elecincians 

Bricklayers 

Plasicrcrs 

Carpenicrs 

Painters 


HouH\  rate 
■  $900 
8.96 

%y2  ■ 

841 
8  07 


Hourly  wage  rates  for  ap- 
prentices generally  start  at  50  per- 
cent of  the  rate  paid  to  exp>enenced 
craft  workers.  These  rates  increase 
at  6-month  to  1-year  intervals  until 
the  full  rate  is  achieved  upon  the 
completion  of  training. 

Construction  work  frequently 
requires  prolonged  standing,  bend- 
ing, stooping,  ^and  working  in 
cramped  quartejrs.  Exposure  .  , to 
weather  is  common  as  much  of  the 
work  is  done  outdoors  or  m  par- 
tially ehcloscd  structures.  Many 
pepple  prefer  construction  work 
because  it  permiti  them  to  be  out- 
doors. 

Conjstruction  jobs  generally  are 
more  dangerous  than,  other  jobs, 
but  the  nsk  of  injury  is  lessened' 
considerably  when  safe  work  prac- 
tices are  followed. 

The  construction  trades  offer 
especially  good  opportunities  for 
young  people  who  are  not  planning 
to  go  to  college,  but  who  are  willing 
to  spend  several  years  \x\  learning  a 
skilled  occupation.  Construction 
workers  can  find  job  opportuniti^ 
in  all  parts  of  the  country-  Their 
hourly  wage  r^s  generally  are 
much  higher  tjian  those  of  most 
ofher  manual  workers.  As  previ=-^ 
ously  noted,  construction  trade 
workers  with  business  ability  have 
greater  opportunities  to  op>en  their 
own  businef^s  ti^n  workers  in 
most  other  skilled  ^cupations. 

A  large  proportion  of  construc- 
tion .workers  are  members  of  trade 
unions  affiliated  <with  the  Building 
and  Construction  Trades  Depart- 
ment of  the  AFL-CIO. 
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SourcM  of  Addttlonal 
Informatton 

information  about  opportunities 
for  apprenticeship  or  other  training 
can  be  obtained  from  locaJ  con- 
struction firms  and  employer  as- 
sociauons,  the  local  office  of  the- 
State  employment  service  or  State 
af)prenticcship  agency,  or  the  local 
office  of  the  Bureau  of  Apprentice- 
ship and  Training,  U.S.  Department 
V  o'f  Labor.  Many  apprenticeship  pro- 
grams are  supervised  by  local 
union-management  committees..  In 
these  instances,  an  apprentice,  ap- 
plicant may  apply  directly  to  the 
coordinator  of  the  committee. 

For  additional  mCormation  on 
jobs  in  the  construction  trades,  con- 
tact. 

American  l^ederauon  of  Labor  and  Conpos 
of  ImfustnaJ  Orga^uons.  Building  and 
,  ConstriiCtKX)  Trades  Departmem.  8l5 
,     1 6th SlNW. Washington. D.C  20006. 

Associated  General  Contractors  of  Amenca. 
Inc..  ^957  ESl  NW  ,  Washington.  D  C 

20006, 

National  Association  of  Home.  Builders. 

1625  L  St   NW.  Washington.  D.C. 
*  20036 

For  the  names  of  labor  organiza- 
tions and  trade  associations  con- 
cerned with  specific  trades,  see  the 
discussions  of  individual  building 
trades  which  follow. 

 ^  '  

ASBESTOS  AND 
INSULATION  WORKERS 

(D.b.T.  863.381,  .781,  and  .884) 

Natura  of  tht  Work 

Asbestos  an^^  insulation  workers 
cover  pipes,  boilers,  furnaces,  and 
related  equipment  with  asbestos 
and  other  insulating  materials. 
These  materials  retain  heat  or  cold, 
absorb  sound,  and  can  act  as  a 
vapor  barrier.  Insulated  walls  and 
ceilings  in  a  home,  for  example, 
ireducc  fuel  costs  by  preventing  loss 
of  heat  during  the  cold  months 

Insulating  materials  are  installed 
by  pasting,  wiring,  taping,  stud- 


welding,  spraying,^^  plastering. 
When  covering  D^work,  asbestos 
.workers  cut  eit^r  block  or  form^ed 
insulation  to  tfte  required  size  and 
shape,  and  tifen  wrap  it  around  the 
pipe.  They/ secure  the  insulating 
material  by  using  wire  bands,  or  by 
covering  it  further  with  tar  paper, 
cloth,  or  canvas,  sewed  or  stalled 
,  into  place  Care  is  required  to  cover 
joints  completely. 

When  covering  flat  surfaces, 
asbestos  workers  sppiweld  or  screw 
wire  fasteners  to  the  surface  and  in- 
stall the  insulating  material  They 
coat  joints  with  an  asbestos  cement 
and  wrap  them  with  tape  for  a  tight 
seal.  They  sometimes  spray  or 
plaster  insulating  material  to  a.wire 
mesh  placed  on  the  surface  to  be 
covered.  The  wire  mesh  provides  a 
surface  for  adhesion  as  well  as 
structural  strength  for  the  insula- 
tion A  fmal  coat  i^  applied  and 
finished  for  a  smooth  appearance 

Asbestos  and  insulation  workers 
use  common  handtools— trowels, 
brushes,  scissors,  sewing  equip- 
ment, and  stud-welding  guns. 
Powersaws,  as  well  as  handtools, 
are  used  to  cut  and  fit  insulating 
materials. 

Plactt  of  Employmtnt 

About  30,000  asbestos  and  insu- 
lation workers  were  employed  in 
1974.  Most  worked  for  insulation 
contractors.  Others  were  employed 
to  alter  and  maintain  insulated 
pipework  in  chemical  factories, 
petroleum  refineries,  atomic  energy 
installations,  and  similar  plants 
which  have  extensive  steam  instal- 
lations for  power,  heating,  and 
cooling.  Some  large  firms  which 
have  cold-storage  facilities  also  em- 
ploy these  workers  for  maintenance 
and  repair." 

Training,  Othtr  QualWcationv 
and  Advancamant 

Almost  all  asbestos  and  insula- 
tion  workers   learn    their   trade  ' 
through  either  informal  on-the-jQb 
training    or    a    formal  4-year 


LiPATfONAL  OUTLOOK  HANDBOOK 

•*improvership".progrsurk  A  trainee 
in  an  informal  on-the-job  program 
ts  assigned  to  an  experienced  insu- 
lation worker  for  instruction  and 
supervision.  A  trainee  begins  with 
simple  tasks,  such  as  supplying  insu- 
lation material  to  experienced 
workers  or  holding  the  material 
while  they  fasten  it  in  place. 
In  about  6  to  8  months,  assign- 
ments become  more  complex, 
and  within  a  year  a  trainee  usual-^ 
ly  learns  to  measure,  cut,  fit, 
and  install  various  .*  types  of 
insulation.  With  experience,  the 
trainee  receives  fess  supervision 
and  more  responsibility. 

Trainees  who  receive  informal  in- 
struction usually  learn  to  specialize 
in  only  three  or  four  types  of  instal- 
lation. In  contrast,  trainees  in  4- 
year  "improvership"  programs 
receive  in^epth  instruction  in  al- 
most all  phases  of  insulation  work. 
These  programs  consist  of  on-the- 
job  training,  as  well  as  classroom  in- 
struction, and  trainees  must  pass 
practical  and  written  tests  to 
demonstrate  a  knowledge  of  the 
trade. 

For  entry,  jobs,  employers  prefer 
high  school  graduates  who  are  in 
good  physical  condition  and 
licensed  to  drive.  High  schoob 
courses  in  blueprint  reading,  shop 
math,  and  general  construction 
provide  a  helpful  background. ' 

Applicants  seeking  4-year 
"improvership"  positions  must 
have  a  high  school  diploma  or  its 
equivalent,  and  be  at  least  1 8  years 
old. 

Skilled  asbestos  and  insulation  ' 
workers  may  advance  to  supervisor, 
shop  superintendent,  or  insulation 
contract  estimator,  or  may  open  an 
insulation  contractihg  business. ' 

'  Employmtnt  Outlook 

Employment  of  asbestos  and  in- 
sulation workel^  is  expected  to 
grow  much  faster  than  the  average 
for  all  occupations  through  the  mid- 
1980*s.  In  addition  to  jobs  from  em- 
ployment growth,  several  hundred 
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openings  will  arise  annually  from 
the  need  to  replace  workers  who 
transfer  to  other  occupations, 
retire,  or  die. 

More  worjtcrs  will  be  needed  to 
install  energy-saving  insulation  m 
new  homes  and  businesses.  Insula- 
tion for  boilers  and  pipes  m  new 
factories  and  power  plants  also  will 
stimulate  employment  growth. 
Moreover,  old  buildings  that  need 
extra  insuJatjon  to  save  fuel  will  add 
to  employment  requirements. 

Employjnent  opportunities  will 
be  best  m  metropolitan  areas  where 
most  insulation  contractors  are 
located.  In  small  towns  much  of  ^he 
insulation  work  is  done  by  persons 
m  other  trades,  such  as  carpepters 
and  bricklayers,  rather  thar^  by 
asbestos  and  insulation  workers^ 


Earnrngs  and  Working 
Conditions 

Union  asbestos  and  insulation 
\\orkers  i;i  metropolitan  areas  had 
estimated  average  wages  of  $9.35  in 
1 974,  slightly  higher  than  the 
average  for  all  union  building  trades 
workers  ^  Apprentice  wage  rates 
start  about  half  the  rate  paid  to  ex- 
perienced workers  and  increase 
periodically. 

"Asbestos  and  insulation  workers 
spend  most  of  the  workday  on  their 
feet,  either  standing,  bending, 
stooping,  or  squatting.  Sometimes 
they  work  from  ladders  or  in  tight 
spaces  when  covering  pipes  and 
ducts  Removing  x>ld  insulation  be 
fore  installing  new  materials  is  often 
dusty  and  dirty  and  working  with 


asbestos  sometimes  presents  a 
health  hazard. 

A  large  proportion  of  the  workers 
in  this  trade  are  members  of  the  In- 
ternational Association  of  Heat  and 
Frost  Tnsulators  and'  Asbestos 
Workers. 

Sources  of  Additional 
Information 

For  information  about  asbestos 
and  insulation  workers'  improver-  ' 
ship  programs  or  other  work  oppor- 
tunities in  this  trade,  contact  a  local 
asbestos  contractor;  a  Jocal  of  the 
union  mentioned  above;  or  the 
nearest  office  of  the  State  employ- 
ment service  or  State  apprentice* 
ship  agency. 


BRICKLAYERS  AND 
STONEMASONS 

(D.OT.  861.381,  .781,  and  .884) 

Nature  of  the  Work 

Bricklayers  build  walls,  parti- 
tions, fireplaces,  and  other  struc- 
tures with  brick,  cinder  block,  and 
other  masonry  materials.  They  also 
install  firebrick  linings  in  industrial 
furnaces. 

Stonemasons  build  the  stone  ex- 
^teriors  of  structures.  They  work 
with  \wo  types  of  stones— natural 
cut^  sufehas  marble,  granite,  and 
limestone,  and  artific^  stone  made 
from  cement,  marble  chips,  or 
other  masonry  materials.  Because 
stone  is  expensive,  stonemasons 
work  mostly  on  high-cost  buildings, 
such  as  offices,  hotels,  and 
churches. 

In  putting  up  a  wall,  bricklayers 
first  build  the  corners  at  each  end  of 
the  wall,  using  plumblines  and  a 
mason's  level.  A  line  is  then 
stretched  from  corner  td^omer  as  a 
guide  for  each  course  ?or  layer  of 
brick.  Bricklayers  spread  a  bed  of 
mortar  (cement  mixture)  with  a, 
^trowel,  place  the  brick  on  the  mor- 
•far  bed,  and  then  tap  it  into  place. 
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When  necessary,  they  cut  brick's  to 
fit  around  windows,  doors,  and 
other  openings.  Mortar  joints  are 
finished  with  jointing  tools  to  leave 
a  fteat  and  uniform  appearance. 
Bricklayers  also  weld  metal  sup- 
ports for  bricks 

Bricklayers      use  handtools 


pieces  needed  id  the  masons.  A  der- 
rick operator  using  a  hoist  lifts  large 
pieces  into^  place.  Masons  set  the 
stone  in  mortar  and  move  it  into 
position  witli  a  mallet,  hammer,  or 
crowbar  They  align  stones  with  a 
plumbline  and  finish  the  pints  with 
a  pointing  trowel.  When  necessary. 


primarily.  including  trowek,;*^e>  weld  or  fasten  the  stone  to  sup- 
brickhammers,  levels,  chisels,  an^ports  with  metal  ties  or  anchors. 


rules  Powersaws  are  often  used  for 
cutting  arid  fitting  bricks  and'other 
masonry  materials 

Bricklayers  are  assisted  by  hod 
earners,  or  helpers,  who  supply 
them  with.bricks  and  other  materi- 
als, rnix  morlar,  and  set  up  and 
move  scaffolding  (Detailed  occu- 
pational descriptions  for  Construc- 
tion Laborers  and  Hod  Carriers  ap- 
pear elsewhere  in  the  Handbook.) 

Stonemasons  often  work  from  a 
set  of  drawings  m  which  each  stone" 
has  been  numbered  for  identifica- 
tion Helpers  locate  and  bring  the 


To  cut  venous  shapes  and  sizes, 
masons  find  the  gram  of  each  piece 
of  stone  and  use  a  special  hammer 
to  strike  it  along  a  predetermined 
line  yaluablp  pieces  often  are  cut 
with  an  abrasive  saw. 

Stonemasprts  also  do  veneer 
work,  in  which  cut  stone  is  applied 
in  various  patterns  In  one  special- 
ized branch  of  the  trade  knov^n  as 
alberene  stone  setting,  masons  set 
acid-resistant  soapstone  linings  for 
vats,  tanks,  and  floors. 

The  principal  handtopis  oft  the 
stonemasons  arc   trowels,  h,eavy 


hammers,  V«iOoden  or  hard  rubber 
mallets,  and  chisels.  For  r^pid 
cutting,  pneumatic  tools  are  usecf. 
They  use  special  power  tools  to 
smooth  Uie  surface  of  large  stones. 

Places  of  Employment  / 

About  165,000  bricklayers  and 
stonemasons  were  employed  in 
1974,  most  of  ^whom  were 
bricklayers  Workers  in  these  crafts 
were  employed  pnm^rily  by  special 
trade,  building,  or  general  contrac- 
tors A  relatively  small  number  of 
bnckiayers  work  fox  government 
agendas  or  business  that  do  their 
own  construction  and  alteration 
work. 

Workers  in  both  trades  are  em- 
ployed throughout  the  courvtry,  but 
are  concentrated  in  metropolitan 
areas  In  cities  that  are  too  small  to 
have  a  demand  for  full-time 
stonemason'J^,  some  bricklayers  do 
stonework,  as  a^idejline.  ^ 

About  I  out  of  7  bricklayejs  and 
stonemasons  is  self-employed — a 
proportion  higher  than  that  in  most 
building  crafts.  Many  of  the  self^ 
employed  specialize  in  contractifi^g 
on  small  jobs  such  as  patios,  walks, 
and  fireplaces. 

Training,  Other  Quallflcjitlons, 
and  Advancement 

Most  training^uthoriiies  recgm- 
mend  the  completion  of  an  ap-  , 
prenticeship  program  as  the  best 
way  to  become  a  bricklayer  or  a 
.stonemason.  Many  workers,  how- 
ever, pick  up  their  skills  informally 
by  working  as  a  helper<3ra  hod  car- 
rier and  by  observing  and  learning 
from  experienced  workers. 

^  Shcklayer  or  stonemason  ap- 
prenticeship program  requires  3 
years  of  on-the-job  trainmg,  in  addi- 
tion to  144  hours  of  classroom  in- 
struction each  year.  Although  these 
programs  have  some  similarlttes, 
they  provide  different  kinds  of 
training. 

On  the  job,  bricklayer  ap- 
prentices  begin    by    learning  to 


ERIC 


25o 


CONSTRUCTION  OCCUPATIONS 

spread  mortar  and  Ia>  brick,  in  sim 
p4c  patterns.  Within  a  year,  the> 
leam  to  weld  and— in  time --to 
opcfate  equipment  such  as  a 
masonry  saw  Stonernason  ap- 
•  prentices,  on  the  other  hand,  begin 
by  learning  to  recognize  various 
types  of  stones,  set  and  al>gn  them, 
and  finish  the  joints  With  ex 
perience,  the>  also  learn  to  weld 
and  eventually  to  cut  stone.  Class- 
room instruction  in  either  program 
includes  blueprint  reading,  layout 
work,  and  sketching. 

Applicants  for  bricklayer  or 
stonemason  apprenticeships  must 
be  at  least  1 7  years  old  and  in  good 
physical  condition  A  high  school  or 
vocational  school  education  is 
preferable,  as  are  courses  in  mathe- 
matics, mechanical  drawing,  and 
shop. 

Experienced  bricklayers  or 
stonemasons  can  advance  to  super- 
visory positions,  or  become  estima- 
tors. They  also  can  open  contract- 
ing businesses  of  their  own. 

,  Employment  Outlook 

Employment  of  bricklayers  is  ex-^ 
pected  to  increase  about  as  fast  as 
the  average  for  al}*  occupations 
through  the  mid  I980*s.  In  addition 
to  tlie  job  openings  that  result  from 
employment  growth,  many 
openings  will  arise  as  experienced 
bricklayers  retire,  die»  or  transfer  to 
other  occupations. 

As  -  population  and  business 
growth  create  a  need  for  new 
homes,  factories,  offices,  and  other 
structures,*^  the  ^  demand  for 
bricklayers  will  grow  Stimulating 
this  growth  will  be  the  increasing 
use  of  ferickjpf  decorative  work  on 
building  fronts  and  in  lobbies  and 
foyers  The  use  of  brick,  particu- 
larly for  interior  load-bearing  walls, 
is  growing  and  will  add  to  overall 
employment  needs.  *  ^ 
Over  t^eTong  run,  job  openings 
for  bricklayers  are  expected  to  be 
plentiful;  howeyer,  the  number  of 
oj>cnings  may  fluctuate  from  year 
to'year  biscause  employment  in  ^his 
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,  trade  ts  sensitive  to  ups  and  downs 
in  construction  activity.  For  any 
given  year,  opportunities  usually 
are  best  during  ^e  spring  and 
summer  when  consiStction  activity 
picks  up. 

Employment  of  stonemasons  is 
not  expected  to  change  significantly 
through  the  mid-1980*s.  Stone  has 
lost  populanty  as  a  building  maten- 
al  because  it  has  become  much 
more  expensive  than  other  materi- 
als  such  as  brick  and  cpncrete. 
Nevertheless,  a  relatively  small 
number  of  jobs  wiU  become  availa- 
ble due  to  the  need  to  replace 
stonemasons  who  retire,  die,  or 
tr^nsf^rt^i^A^er  occupations. 


ings  and  Working 
Condttlont 


Ea 


Bricklayers  averaged  $8.97  an 
l}j^r  and  stonemasons  $8.85  an 
hour^:cording  to  a  1974  survey  of 
union  wage  rates  in  metropolitan 
areas.  In  comparison,  the  average 
for  all  building  trades^as  $8.16  an 
hour. 

•Although  hourly  rates  for  these 
workers  are  relatively  high,  time 
lost  because  of  poor  weather  and 
occasional  unemployment  between 
jobs  makes  annual  earnings^  less 
than  the  hourly  rates  would  impjy. 

Wages  for  apprentices  in  either 
tr^de  usually  start  at  50*  percent  of 
the  rate  pai^  to  experienced  work- 
ers and  increase  periodically  ac- 
cor^g  to  a  set  scale. 

The  work  of  bricklayers  and 
stonemasons  is  sometimes  strenu- 
ous because  it  involves  moderately 
heavy  lifting  and  prolonged  stand* 
ing  and  stooping.  Most  o^the  work 
is  performed  outdoors! 

A  large  proportion  of  bricklayers 
and  stonemasons  are  members  of 
the  Bricklayers^  Masons  and 
Plasterers*  International  Union  of 
America.    ,  ( 

Sourcot'Of  Additional 
Inforjfnatlon 

For  details  about  apprenticeships 
or  other  work  o'pportunities  in  these 


trades,  contact  local  bricklaying  or 
stonemasonry  contractors,  a  local 
of  the  union  listed  above,  a  local 
joint  union^management  ap«^ 
prcnuceship  committee,  or  the 
nearest  office  of  the  State  employ- 
ment service  or  State  apprentice- 
ship agency. 

For  general  information  about 
the  work  of  either  bricklayers  or 
stonemasons,  contact. 

Bnckisyeri«  MMons  &nd  Pltsteren '  Interna* 
,      UonaJ  UnKK)  of  America*  815  I5th  St 
NW..  Wathinfton,  D.C  20005.  ^ 

Information  ,abo^t  the  work  of 
bricklayers  also  may  .be  obtained' 
from:  '  ^ 

Astoci^d  General  (J^onlractorxj^  America, 
Inc.,  1 957  E  St  nW.,  WaiHnfton,  D.C. 
20006." 

Brick^itilute  of  America,  1750  OW 
Meadow  RfL.  McLean.  Va.  22 1 01. 


CARPENTERS 

(D.O.T.  860.2§1  through' .781) 

N«tur«  of  th«  Work 

Carpenters,  the  largest  Igroup  of 
building  trades  workers,  are  em^ 
ployed  in  almost  every  type  of  con- 
struction  activity.  They  erect  the 
wood  framework  in  buildings  and 
install  windows,  doors,  paneling, 
cabinets,  and  other  items.  They  also 
build  stairs,  lay  hardwood  floors, 
and  install  other  flooring  materials 
such  as  asphalt  tile. 

Carpenters  install  heavy  timbers 
used  to  build  docks,  railroad  tres- 
tles, and  similar  structures.  They 
build  the  forms  needed  to  pour 
concrete  decks,  columns,  piers,  and 
retaining  walls  used  in  construction 
of  bridges,  buildings,  and  other 
structures.  They  erec^  scaffolding 
and  temporary  buildings  at  the  con- 
struction  she. 

*  Because  of  the  .^^^riety  of  work  in 
the  trade,  some  Carpenters  special- 
ize in  a  particular  type  of  carpentry. 
For' example,  tome  build- forms  to 
receive  concrete,  others  install  mill- 
work      and     fmish  hardware 


ERLC 


s 


•  3 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


(Uimniing).  la>  and  Tinish  hard 
woed  floors',  or*  bifild  stairs  Spe- 
cia!ization  is  more  common  ^n  large 
cities,  m  ^mall  communities,  car- 
pctriters  ofteo^perform  ^  wider  range, 
of  tasks  In  ciira!  areas,  carpenters. 
ma>  dq jnsulating,  pointing,  orr  roof- 
ing Carpenters  ^enerall^  sta>  m  a 
particular  /fTeld  of  construction, 
'such* as  home,  bridge,  or/*high^a> 
construction,  or  in  industrial  main- 
te1[ian9e  ,  ' 

Carpenters  use  nails,  bolls,  wood 
screws,  or  gJue  to  fasten  plumber, 
plywoqd.  afid  otTier  materials'  The> 
4ise  handtoojs  such  as  hammers, 
sa%s,  and  chisels,  and  power  tools 
such  "as  electric  saws,  drills,  and 
po^vder  actuated  fastening  devices. 

.^Placer  of' Empioymtnt 

About  l060f)0Q'  carpenters 
were  crn ployed  in  1974  Most  car- 


penters work  for  contractors  and 
homcbuilders  who  construct  new 
buildings  and  other  structures.  A 
substantial  number,  how^er,*aIter, 
remodel,  or  repair  buildings.  Some 
c^rpen^ers  alternate  between  wage 
.employment  for  corrtractors  and 
'self-employment  on  small  jobs. 
Others  work  for  government  agen- 
cies,^Mtility  comp^^ies.  or  manufac- 
tunng  plants  A  large  number  of 
carpenters  maintain  and  repair 
facilities  within  factories,  hotels,  of^ 
fjce  buildings,  and  other  *  large 
establishments  Still  others  arc  em- 
ployed in  shipbuilding,  m  mining, 
and  in  the  prodi^ction  of  many 
icinds  of  display  materfals  such  as 
signs  and  billboards. 

Cafpenters  work  throughout  the 
country  and,  because  ^f  th^r  ver- 
satility, are  much  less  concentrated 
geographically  than. any  other  con- 
struction oc9upation'.  * 


Training,  Othar  Qualfficatlont, 
and  Advahcamant 

Most  training  authorities  recom- 
mend the  completion  of  an  ap- 
prenuceship  program  as  the  best 
way  to  learn  carpentry.  A  large 
number  of  workers  in 'this  trade, 
however,  have  acquired  their  skills 
informally  (for  example,  by  work- 
ing as  carpenters 'Xielpcrs). 

The  apprenticeship  ^  program 
u^jiflly  consists  of  4  years  of  on-the- 
job  training,  in  ^ditioji  to  a 
minimum  of  144  hours  of  .  related 
classroom  instruction  each  ye^.  On 
the  job,  apprentices  learn  elementa- 
'ry  structural  design  and  become 
familiar  with  the  toromon  -systems 
of  frame  and  concrete  form  con- 
slruction.  They^so  learn  to  use  the 
tools,  machines,  equipment,  and  * 
rpaterials  of-tl^e  trade.  In  addition, 
*  they  learn  the  many  carpentry 
techniques,  such  as  laying  out, 
framing,  and  finishing. 

Apprentices  'receive  classroom 
instruction  in  drafting  and  bhfeprint 
reading,  mathematics  for  layout 
work,  atid  the  use  of  woodworking 
machines.  Both  in  th^  classroom 
and  on  the  job  they  learn  the  rela- 
tiofchip  bcliveen  carpefttry  and  the 
other  building  trades!  because  the 
work  of  the  carpenter  is  basic  to  the 
construction  process. 

Persons  interested  in  carpentry 
should  obtain  the  all-round  training 
given  in  apprenticeship  programs. 
CSfrpenters  with  such  training  will 
be  in  much  greater  demand  and  will, 
have  better  opportunities  for  ad- 
vancement than  those  who  can  do 
only  the  relatively  simple,  routine 
types  of  carpentry. 
,  Apprenticeship  applicants 
^^nerally  must  be  at  least  1  7  years 
old.  A  high,  school  or  vocational 
school  education's  desirable,  as  arcr 
courses  •   ip     carpentry,  shop, 
mechanical  drawing,  and  general 
mathematics.  Good  physical  condi- 
tion, a  good  sense  of  balance,  and 
lack  of  fear  of  working  on  high 
structures  are  important  assets.  Ap- 
plicants sho|ild  also  have  manual 
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dextent>  and  the  4ibilit>  to  soKe- 
anthmetic  problems  qtuckJ)  and 
accuratel).  1a  addition,  the>  should 
be  able  to  %oA  closel>  v^ith .others. 

Carpenters  nia>  advance  to  car- 
penter supervisors  or  to  gener4] 
construcuon  supervisors.  Carpen- 
ters usuall)  have  greater  oppcrtuntr  • 
ties  than  most  other  constructional 
worker^  to  become  general  con* 
strucuoxf  supervisors  since  the>  are 
involved  with  the  entire  construc- 
tion process.  Some  carpenters  arc 
able  to  become^contr actors  and  em- 
plo>  others.  About  i  out  of  5  car- 
pcnlcrs  IS  sclf-emplo)cd,  a  higher 
proportion  than  the  average  for  all 
building  trades. 

Employment  Outlook 

Job  opportunities  for  car^ntcrs^ 
should  be  plentiful  over  the  long 
run  Because  of  the  large  number  of 
people   employed   in   this  field, 
replacement  '  needs     are  high 
Besides.the  job  openings  that  result 
^firom  the  necd.jpxeplace  carpenters 
who  retire,  die,  or  transfer  to  other  . 
occupations,  many  openings  will  be' 
created  by  employment  growth. 

Employment  of  carpenters  is  ex- 
pected to  grow  about  as  fast  as  the 
average  for  all  occupations  through 
the  mid-1980's.  Population  and 
business  growth  will  lead  to  a  de- 
mand for  more  houses  and  other 
structures,  thus  increasing  the  de- 
mand for  carpenters.  More  carpen- 
ters-nlso  will.'be  needed  for  altera- 
tion and  maintenance  work.  Hov<^ 
ever,  because  construction  activity  - 
is  sensitive  to  ups  and  downs  in  the 
economy,  the  number  of  job 
openings  may  fluctuate  greatly 
from  year  to  year. 

Earnings  and  Working 
Conditions 

« 

According  to  a  survi^y  of 
metropolitan  areas,^  union  wage 
rates  for  carpenters  averaged  $8.4 1 
an  ho^rin  1974,  comjparcd  with 
$8. 1 6  foru?Hon  workers  in  all  build- 
ing trades.  Annual/ earnings^  how- 
ever, may  not  be  as  high  as  the 


hourly  rates  would  ii^dicate, 
because  carpenters  ^pst  some  work 
time  due  to  poor  weather  and  occa- 
sional unemplo>ment  between  jobs. 
N^urly  wage  rates  for  ap- 
prentices usuall)  start  at  ab6bt  50 
percent  of  the  rate  paid  to  ex- 
penenced  carpenters  and  increase 
by  about  5  percent  at  6<month  in 
tervals. 

'As  in  other  building  trades,  the 
carpenter's  work  is  active  and 
sometimes  strenuous,  but  excep- 
tional physical  strength  is  not 
required.  However,  prolonged 
standing,  as  well  as  climbmg  and 
squatting,  often  are  necessary.  Car 
penters  risk  injury  from  slips  or 
falls,  from  contact  with  sharp  or 
rough  matenals,  and  from  the  use 
of  sharp  tools  and  power  equip- 
ment. Man>  people  like  carpentry 
because  they  can  work  outdoors. 

A  large  proportion  of  carpenters 
are  members  of  the  United  Brother- 
hood of  Carpenters  anid  Joiners  of 
Amcnca. 

Sourcas  of  Additional 
Information 

For  information  about  carpentry 
apprenticeships  or  other  work  op- 
portunities in  this  trade,  contact 
locsil  carpentrycontractors,  a  local 
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surfaces  on  many  types  of  construe- 
uon  projects.  The  projects  range 
from  finishing  of  small  jobs,  such  as 
patios  and  floors,  to  work  on  hu^e 
dams  and  mil^  of  concrete 
)iighways.  Flnishmg  concrete  can 
provide  .work  of  widely  varing 
kinds,  for  example,  cemen't  masons 
may  coldr  concrete  surfaces^ 
pose  aggregate  in  walls  and  side* 
walks,  or  fabncate  concrete  beams, 
colunin^^  and  panels, 

On.  small  projects,  a  mason, 
assisted  by  one  or  two  helpers,  may 
do  all  of  the  masonry  work,  on  large 
projects,  a  crew  of  several  ryiasons 
and  man>  helpers  may  em 
ployed.. 

In  preparing  the  site  for  pouring 
the  concrete  mixture,  the  cement 
mason  ir^akes  sure  that  the  forms 
for  molding  the  concrele  are  set  for 
the  desired  pitch  and  depth  arid  ate 
properly  aligned.  The  mason  directs 
the  pounng  of  the  concrete  and  su- 
<per\ises  laborers  who  use  shovels  or 
special  rakes  to  place  and  spread 
the  concrete.  The  mason  then  levels 

^the  surface  further  using  a 
"straightedge"     (a     wood  or 

.lightweight  metafmd  long  enough 
to  extend  acjoss  the  freshly  poured 
comsrete.)  The  concrete  is  now 
ready  for  intermediate  and  final  . 


of  the  union  mentioned  above,  V^^ir''"^'  /v^ 

The  cement  mason  Qses  special. 

tools,  such  as  a  float,  whip,  or 


local  joint  union-management  ap- 
prenticeship committee,  or  the 
nearest  office  of  the  State  employ- 
ment service  of  State  apprentjce- 
ship  agency. 

For  genera]  information  on  ap- 
prenticeship in  this  trade,  contact: 

Associated  General  Conu^tors  of  America. 
Inc  .  1957  E  St  NV/..  Washington.  D  C 
20006 


.  CEMENT  MASONS 
(CEDENT  AND 
CONCRETE  FINISHERS) 

(D.O,T.'844.884  and  852.884) 

Nature  of  th«  Work 

Cement  masons  finish  concrete 


darby,  to  fill  minor  depressions  and 
remove  high  s(>ots.  Final  finishing  is 
usually  delayed  until  the  concrete 
has  hardened  sufficiently  to  support 
the  weight  of  a  mason  on 
kneeboards.  While  the  concrete  is 
still  workable,  the  mason  uses  hand- 
tools— a  wood  or  magnesium  float 
and  a  finishing  trowel— to  bring  the 
concrete  to  the  proper  consistency 
and  obtain  the  desired  finish. 
C^l^ete  finishing  may  be  done 
also  with  power-bperated  trowels; 
however,  edges,  comers,  and  other 
hard-to-finish  places/  must  be 
troweled  by  hand. 

On  concrete  work  which  is  ex- 
posed (for  example,  columns, 
ceiling^s,  and  wall  panels),  cement 
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C«m«nt  m«9on$  ^r9p%r9  concr«t«  floor. 

{ 


masons  correct  surface  defects  and 
ajr  pockets  after  the  formj  are 
stripped  This  involves  prepanng* 
the  surface  with  a  hammer  and 
chisel  and  rubbmg  brick  to  remove 
high  spots  A  rich  cement  mixture  IS 
rubbed  into  the  concrete  surface 
using  a  sponge  rubber  float  or  piece 
of  burlap  to  fill  imperfections  and 
voids.  The  end  result  a  uniformly 
sni^th  appearance  * 

Some  cement  masons  specialize 
in  laying  a  mastic  co'St  (a  fine 
asphalt  mixture)  over*  concrete, 
particularly  in  buildings  where 
sourid-insulatcd  or  acid-resistant 
floors  are  specified  Heavy  hand- 
tools  are  used  to  smooth  the  mastic 
Cement  masons  must  know  their 
materials  and  be  familiar  with  vari- 
ous chemical  additives  which  spce^i 
or  slow  the  setting  time  Because  of 
the  effects  of  heat,  cold,  and  wind 
on  the  curing  of  cement,*  masons^ 
must  be  able  to  recognize  by  sight 
and  touch  what  is  occurring  in  the 
cement  mixture  so  that  they  csfn 
prevent  structural  defects 


Plac«$  of  Employment 

'  About  90.000  cement  masons 
wore  employed  in  1974  Cement 
m^ns  work  for  general  contrac- 
tors who  construct  entire  projects, 
such  as  highways  or  large  buildings, 
and  for  contractors  who  do  only 
concrete  work.  Some  m^asons  install 
composition  resilient  floors  for  spe- 
cialty floor  contractors.  A  small 
number  of  masons  are  employed  by 
•  municipal    public    works  depart: 
'ments,  public  utilities,  and  manu- 
facturing firms  that  do  their  own 
construction  work. 

One  out  of  10  cement  masons  is 
self-employed,  ^bout  the  same  pro-** 
portion  as  in  other  building  trades. 
Most  specialize  m  small  jobs,  such 
as  driveways,  sidewalks,  and  patios. 

Training,  Othar  Quaimcatlons, 
and  Advancamant 

Cement  masons  learn  thejr  trade 
either  through 'on-the-job  training 
as  helpers  or  through  J-year  or  3- 
year  apprenticeship  proferam}^ 


On-the-job  training  programs 
provide  informal  mstrucuon  from 
expcnenccd  workers  Helpers  learn 
to  handle  the  tools,  equipmcr^*, 
machines,  and  materials  of  the 
trade 'Tliey  begin  with  simple  tasks, 
such  as  spreading  and  using  a 
straitedge  on  freshly  poured 
concrete.  As  the^lPdvance,  assign- 
ments beconie  more  complex,  and 
usually  within  a  year,  helpers  ^e 
doing  finishing  work. 

Two-year  and  3-year'apprentice- 
ship  programs  a^Jso  provide  on-the- 
jQb  training  ij^addition  to  144  hours 
of  classroom  mstruction'each  year 
In  the  classroom,  apprentices  leam 
applied  mathematics,  blue-pnnt 
reading,  and  safety.  Three-year  apr 
'  prenuces  receive  special  instruction 
in  layout  work  and  estimating. ,  * 

When  hinng  helpers  and  ap- 
ptenuc  licensed  to  drive.  High 
school  courses  m  shop  mathematics 
and  blueprint  reading  or  mechani- 
cal drawing  provide  a  helpful 
'  background. 

Experienced  cement  masons  may 
advance  to  supervisors  or -contract 
estimators,  of  may  open  concrete 
contracting  businesses. 

Employmant  Outlook 

Employment  of  cement-masons  is 
'expected  to  grow  faster  than  the 
average  for  all  occupaUons  through 
the  mid-[980*s.  As  population  and 
business  grow,  more  masons  will  be 
needed  to  help  build  apartments, 
offices,  factories.'  and  other  struc- 
tures. The  greater  use  of  concrete 
as  a  building  material  also  will  add 
to  the  demand  for  these,  workers. 
Prestresscd  concrete  columns,  for 
example,  are  being  used  increas- 
ingly in  place  bf  steel  columns  for 
large  •  buildings.  Besides  the  job  ' 
openings  created  by  employment 
growth,  many  openings  will  anse  as 
experienced  niasons  retire,  die,  or 
transfer  to  other  fields  of  work. 

While  the  employment  outlook  is 
expected  to  Jbe  favorable  over  the 
long  run,  the  number  of  job 
openings  may  fluctuate  from  year 
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to  >ear  because  constmcDon  acUw 
t>  iS  sensitive  to  ups  and  dovrus  m 
the  economy. 

Earnings  and  Working ' 
CondWont 

Union  cement  masons  in 
metropolitais  areas  had  estimated 
average  wages  of  $8.05  an  hour  in 
1974,  about  the-  same  as  the 
average  for  ^1  union  building  trades 
wofkers.  Union  masons  generally 
h^ve  t)^gher  wage  rates  ihart  non- 
urtion  masonv  Apprentices  usualjv 
start  at  50  percent  of  the  rate  paid 
to  experienced'cement  masons 

Ajinual  earnings  for*  cement 
masons  may  not  be  as  high  as* 
hourly  rates  would  indicate  because 
some  worktime  is  lost  due  to  bad 
weather  and  occasional  unemploy- 
ment between  jbbs. 

Cement  masons  usually  receive 
premium  pay  for  hours  worked  in 
excess  of  the  regularly  scheduled 
workday  or  workweek.  They  often 
work  *  overtime,  because  once 
N  concrete  has  been  poured  the  job 
must  be  complete;!. 
^  Masonwork  is  active  and  strenu- 
ous. Since  most  cement  finishing  is 
done  on  floors  or  at  ground  level 
the  mason  has  to  stoop,  bend,  or 
kneel.  Because  most  jobs  are^  out- 
doors, worktime  is  lost  due  to  rain 
and  freezing  weather.  In  some 
xAses,.  however,  concrete  can  be 
poured  year  round  by  using  heated, 
,  temporary  shelters  made  of  sheet 
pla^c. 

A  large  proportion  of  cement 
masons  are  uiiion  members.  They 
belong  either  to  -  the  Operative 
■Plasterers'  and  Cement  Masons'  In- 
'  temational  Association  of  the 
United  States  and  Canada,  or  to  the: 
Bricklayers,  Masons  and  Plasterers' 
IntemationalUnion  of  America. 

SourcM  of  Addfttpnal 
Information  ' 

Por  information  about  ap- 
prenuceships  and  work  opportuni- 
ties, contact  local  cement  finishing 
contractors;  locals  of  unions  previ- 


ousi>  mentioned,  a  local  joint 
umon-management  apprenticeship 
committee,  or  the  nearest  office  of 
the  State  employment  service  or  ap- 
prenticeship agency.  . 

For  general  information  ^  about 
cement  masons,  contact: 

AttoctEted  Cenertl  Cooir^cton  oC  Anicrici, 
Inc.,  i957  £  Sl  NW..  Waihmi^on,  D.C. 
20006 

BnckUyen,  Mttons  «od  PUkeren'  Interna* 
DonaJ  bnKX)  of  America,  815  15th  Sl 
NW  .Waihmjton. DC  20005 

OperaUvc  PUtiercn  and  Cement  Mason* 
lntematK>nal  Auocutsoa  of  the  United 
Sutei  and  Canada,  II 15  17th  St  NW  . 
-Wajhington,  D  C  20036 


CONSTRUCTION 
LABORERS 

.(D.OT.'80I.887,  809.887, 
842.887,  844.887,  850.887, 
851:887,  852.887,353.887, 
859.884  and  .887,  860.887, 
861.887,  862.884  and  .887, 
♦  865.887,  8fe§.887,  869.887,  and 
^92.883)  ^ 

'   H%\\xrm  of  thft-Worfc 

Construction  laborers  work  on  all 
types  of  construction  projects- 
houses,  highways,  dams,  airports, 
missile  sites..  They  arc  usually -the 
first  worker^  to  arrive  on  a  con- 
struction piroject— assisting  in  site 
preparation— and  the  last  to  leave. 
They  erect  and  dismantle  scaH'old- 
ing,  set  braces  to  suppori  the  sides 
of  excavations,  and  clean  up  rubble 
and  debris.  Laborers  also  help  un- 
load materials*  machinery,  and 
equipment^  and  deliver  these  goods 
to  other  construction  workers,  such 
as  carp>enters  and  masons.  < 

On  alteration  and  modernization 
jobs,  laborers  tear  out  the  existing 
work.  They  perform  most  of  the 
work  done  by  wrecking  and  salvage 
ccews  during  the  demolition  of 
buildings. 

When  confcrete  is  mixed  at  the 
worksite,  laborers  unload  and  han- 
dle materials  and  fill  mixdrs  with  in* 
gredients.  Whether  the  concrete  is 


mixed  on-site  or  hauled  in  by  truck, 
laborers  pour  and  spread  the 
concrete  and  spade  or  iibrate  it  to^ 
prevent  air  pockets.  'In  highway 
paving,  laborers  clean  the  right-of- 
way,  grade  and  help  prepare  the 
site,  and  set  the  forms  into  which 
wet  concrete  is  poured.  They  cover 
new  pavement  with  straw,  burlap, 
or  other  materials  to  keep  it  from 
drying  too  rapidly. 

Some  construcuon  laborers  have 
}ob  utles  that  mdicate  the  kmds  of 
work  they  do.  Bricklayers*  tenders 
and  plasterers*  tenders,  both  com- 
monly known  as  hod  carriers,  help 
bricklayers  and  plasterers  by  mixing 
and  supplymg  materials,  setting  up 
and  moving  portable  scaffolding, 
and  providmg  the  many  other  ser- 
vices needed.  Hod  carriers  must  be 
.familiar  wit^i  the  work  of 
bricklayers  and  plasterers  and  have 
Knowledge  of  the  materials  and 
tools  they  use.  Some  hod^  carriers 
also  help  cement  masons.  Carpen- 
ters' helpers  assist  carpenters  by 
supplying  .  materials,  such  as 
lumber,  plywood,  and  nails,  and  by 


Conttruction  work  Is  pb^bcalty 
itr»nuout.  ' 
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doing  simple  carpcnlry  tasks,  such 
as  cutting  forms  to  size  and  nailing 
them  together. 

Coiistruction  laborers  are  com- 
monly  classified  as  unskilled  wor- 
kers, but  this  term  can  be  mislead- 
ing Man>  jobs  require  training  and 
experience,  as  well  as  a  broad 
'  knowledge       of  construcuon 
methods,  matenals,  and  operations. 
Rock  blasung.  rock  dritting,  and 
tunnel  construction  are  examples  of 
work  m  which  ''know-how**  is  irh- 
portant  Laborers  who  work  with 
explosives  dnll  holes  in  rock,  han- 
dle explosives,  and  set  charges. 
They  must  know  the  effects  of  dif 
fercnt   explosive    charges  ^^der 
varying  rock  conditions  to  prevent 
injury     and     property  damage. 
Laborers  do  almost  all  the  work  in 
the  boring  and  mining  of  a  tunnel, 
including  operations  which  would 
be  handled  by  workers  in  other 
trades  if  the  job  were  located  above 
ground. 

Places  of  Employmtnt 

About  875,000  construction 
laborer^  were  employed  in  1974. 
Most  of  them  worked  for  construc- 
tion contractors,  for  Slate  and  city 
public  works  and  highway  depart- 
ments,  and  for  public  utility  compa- 
nies. 

Training,  Oth^r  Quaimcations, 
and  Advancement 

Little  formal  training  is  needed  to 
get  a  job  as  a  construction,  laborer. 
Generally,  applicants  must  be  at 
least  1 8  years  old  and  in  good  physi- 
cal Condition.  Beginners*  first  jclbs 
are  usually  of  the  simplest  type, 
such  as  unfoading  trucks  and 
digging  ditches  As  they  gain  ex 
perienCe.  job  assignments  become 
more  complex 

«  Many  tasks  assigned  to  laborers 
require  particular  skills  which  hive 
become  too  complex  to  learn 
thrgugh  on  the  job  training  alone 
As  a  result,  cdntractors  and  unions 
have  established  formal  training 
programs  in  many  parts  of  the 
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country  These  programs,  which  Laborers'  Intemauonal  Unioiv  of 
may  last  from  4  loS  weeks,  include    North  Amerx:a. 


basic  construction  concepts  and 
safety  practices,  as  well  as, machin- 
ery operauon. 

After  several  years  of  experience 
and  traming,  many  laborers  ad- 
vance to  craft  jobs,  such  as  car- 


penter, 
mason. 


bricklaye^    or  Cement 


Employment  Outlook 

Despite  increases  in  construcuon 
activity,  employment  of  construc- 
uon laborers  is  expected  to  grow  at 
a  slower  rate  than  the  average  for 
all  occupations  through  the  mid- 
1980's.  Employment  growth  will  be 
hmited  J)y  the  greater  use  of  labor- 
saving  equipment,  such  as 
trenching  machines^  for  'digging 
ditches  and  forklifts  for  hfting  and 
mbving  materials.  Nevertheless, 
thousands  of  job  ^  openings  will 
become  available— mainly  due  to 
the  need  to  replace  laborers  who 
transfer  to  other  occupations, 
retire,  or  die.  However,  job 
openings  may  be  plentiful  in  some 
years  and  scarce  in  others  because 
the  construction  industry  is  sensi- 
tive to  changing  economic  condi- 
tions. 


Earnings  and  Working 
Condftiont 

Unfon  hourly  wage  rates  for  con- 
struction laborers  averaged  $6.31 
an  hour  in  i974,' compared  with 
$8  1 6  an  hour  for  all  upion  building 
'trade  workers,  accqrding  oo  a  sur- 
vey of  metropolitan  areas. 

Annual  earnings  (br  cc^struction 
laborers  may  not  be  as  high  as 
hourly  rates  would  indicate  because 
sorpe  ,worktime  may  be  lost  due- to 
bad^weather  an<i  occasional  unem- 
ployment between  jobs. 

Construction  Work  is  physically 
strenuous,  since  jt  requires  fi^equent 
bending,  stooping,  and  heavy  lift- 
ing Much  of  the  work  is  performed 


Sourcat  of  Addtttonal 
Information 

For  information  about  work  op- 
portunities, contact  local  buildbg 
or  construction  contractors^  a  local 
of  the  Laborers'  International 
Union  of  North  America,  or  the 
local  office  of  the  State  employ- 
ment service. 

For  general  information  about 
the  work  of  construction  laborers, 
contact. 

Laborcn  IntemabonaJ  Lmcxi  of  North 
Amenca,  905  i  6th  St  NW ,  Wtthinj- 
lon.  D  C  20006 


DRYWALL  INSTALLERS 
AND  FINISHERS 

(D.O.T.  840,887  and  842.884) 

Natura  of  tha  Work 

Developed  after  Worid  War  II  as 
a  substitute  for  wet  plaster,  drywall 
consists  of  a  thin  wall  of  plaster 
sandwiched  between  two  pieces  of 
heavy  paper.  It  is  used  today  for 
walls  and  ceilings  in  building  most 
new  homes  because  it  saves  both 
time  and  money  compared  to  tradi- 
tions^ methods  udng  plaster. 

TWo  new  occupations  have 
emerged  *  in  response  to  the 
)j«idesprecid  use  of  this  construcuon 
matenal.  drywall  Installers  and 
drywall  finishers.  Installers  attach 
drywall  panels  to  the  framework  m- 
side  houses  and  other  buildings. 
Finishers  do  touchup  work  to  get 
the  panels  in  shape  for  painting. 

Dryvall  panels  are  manufactured 
in  standard  sizes—for  example,  4 
feet  by  1 2  feet.  Thus,  inttalters  must 
measure  apd  cut  ^me  pieces,  to  fit 
in  small  spaces,  such  as  above  and 
below  windows.  They  also  saw 
hples  in  the'panels  for  elcclnc  out- 
lets,  air-conditioning   units,  and 


outdoors.  Many  cojristhjction  plumbing.  After  making  these  af- 
laborers    are    members  ^of   the    terations,  installers  apply  glue  to 
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the  wooden  framework,  press  the 
panels  a^nst  it,  and  call  them 
down  An  ^nstaller  usuaUy  b 
assisted  by  a  helper  because  large 
panels  are  loo  heavy  and  cumber- 
some for  one  person  to  handle. 

Some  installers  specialize  in 
hanging  drywall  panels  on  metal 
framework  in  offices,  schools,  and 
other  large  building.  Following 
plans  that  indicate  the  location  of 
rooms  and  hallways,  they  saw  metal 
rods  and  channels  to  si^  bolt  them 
together  to  make  tToor-lo-ceihng 
frames,  and  attach  the  drywall 
panels  to  the  frames  with  screws. 
The  workers  also  erect  suspended 
ceilmgs  They  hang  metal  bands 
from  wires  that  are  embedded  in 
the  concrete  ceihng  The  installers 
run  the  bands  horizontally  across 
the  room,  crisscrossing  them  to 
form  rectangular  spaces  for  the 
ceilmg  panels. 

After  the  drywall  has  been  in- 
stalled, fintshers  use  a  paste-like 
compound  and  tape  to  cover  the 
edges  where  the  panels  meet  Nail 
heads  also  are  covered  with  this 
compound.  Finishers  sand  these 
patched  areas  to  make  them  as 
smooth  as  the  rest  of  the  wall  sur- 
face. They  also  repair  nicks  and 
cracks  caused  by  the  installation  of 
air-conditiomng  vents  and  other  fix- 
tures. Some  finishers  specialize  in 
sanding,  tapmg,  or  repair  work. 

Pl«c«t  of  Employm#nt 

Abtout  60,000  persoih^orke^i  as 
drywall  installers  and  fmidiers  in 
1974.  Most  worked.for  conuacton 
that  specialize  in  drywall  construc- 
tion; others  worked  for  contra<7on 
that  do  an  kinds  of  cor 

Installers  and  flnisher>x<re  em- 
ployed throufhostJbe'^ountry,  but 
are  concentrated  in  urban  areas.  In 
many  small  towns,  carpenters  in- 
stall drywall  and  painters  finish  it 

Training,  Oth«r  QuaHfleatfonft, 
an4  Advancam#nt 

Persons  who  become  drywall  in- 
stallers or  finishers  usually  start  as 


helpers  and  leam  most  of  their  skills 
_pn  the  job  Some  employers,  in 
cooperation  v^th  unions,  offer  spe- 
cial programs  whiph  supplement 
on  the  job  training  with  a  few  hours 
of  classroom  instruction  each  week 
The  finisher  program  lasts  1  1/2 
y^ars  and  the  installer  program,  2 
years. 

Employers  prefer  high  school 
graduates  who  are  in  good  physical 
condition,,  but  applicants  with  less 
education  frequently  are  hired. 
High  school  or  trade  school  courses 
in  carpentry  provide  a  helpful 
background  for  drywall  work.  In- 
stallers must  be  good  at  simple 
arithmetic. 

After  qualifying  as  an  installer  or 
finisher^  a  person  who  has  leader- 
ship ability  ma^  become  a  super- 
visor within  a  few  years.  Some  wor- 
kers start  their  own  drywall  con- 
tracting businesses. 

Emptoymtnt  Outlook 

Employment  of  drywall  workers 
is  expected  to  grow  faster  than. the 
average  for  all  occupations  through 
the  mid-1980's  due  to  increases  in 
construction  activity.  Besides  the 
workers  hired  to  fill  demand,  many 
will  be  hired  to  replace  those  who 
retire,  die,  or  take  jobs  in  other  oc* 
cupations.  Because  construction 
activity  fluctuat6s,  however,  the 
number  of  new  workers  needed 
may  vary  greatly  from  year  to  year 
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Most  pb  openings  will  be  in 
metropolitan  areas.  Buikiing  con- 
traaors  in  small  cities  may  not  have 
enough  business  to  hire  full  time 
drywall  workers. 

Eaminga  and  Worfcing 
Condltfont 

According  to  limited  informa- 
tion, drywall  installers  earned  from 
$5.50  to  $7  an  hour  in  1974,  and 
finishers  earned  from  $6  to  $8  By 
comparison,  all  nonsupcrvisory 
workers  in  private  industry,  except 
farming,  average  S4  02  an  hour  « 

Many  contractors  pay  installers 
and  finishers  according  to  the 
amount  of  work  they  complet^^for 
example,  5  cents  for  each  square 
foot  of  panel  installed. 

A  40-hour  week  is  standard  for 
installers  and  fmt&hers,  but  they 
sometimes  work  longer.  Those  who 
are  paid  hourly  rates  receive  premi- 
um  pay  for  overtime.  Unlike  many 
construction  workers,  installers  and 
fmishers  work  indoors  and  do  not 
lose  time  and  pay  when  the  weather  ^ 
is  bad. 

As  in  other  construction  trades, 
drywall  work  is  sometimes  strenu- 
ous. Inst^lers  and  finishers  spend 
most  of  the  day  on  their  feet,  either 
standing,  bending,  stooping,  or 
squatting.  Installers  have  to  lift  and 
maneuver  heavy  panels  Hazards  in- 
clude the  possibility  of  falls  from 
ladders  and  injuries  from  power 
tools. 

"SoiSe  installers  arc  members  of 
the  United  Brotherhood  of  Carpen- 
ters and  Joiners  of  America,  and 
some  finishers  arc  members  of  the 
International  Brotherhood  of  Paint- 
ers and  Allied  Trades; 

Sourcat  of  Addttjorral 
infprmatlon 

For  deiaib  about  job  qualifica- 
tions and  training  programs,  write 
to: 

Gypcum  Drywal  Conu^ctonT  bitematiooal, 
2010  Masnchttsetu  Ave.  NW..  Suite 
600.Wathfi«ton,DC  20036 
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ELECTRICIAKS 
(CONSTRUCTION) 

(D.O.T.  82I.38K  824.281,  and 
829.28!  and-.38!) 


Naturt  of  tht  Work 

Heat.  light,  power,  air-^diiion- 
tng,  and  refrigeration  components 
aJl    operate    through  electrical 
systems  that^  are  assembled,  in- 
stalled, and  wired  by  construcGon 
electricians.  These  workers  also  in- 
stall  electrical  ^machinery,  elec- 
tronic equijynent,  contrgit,  and 
signal       and  communications 
systems.  (Maintenance  electricians, 
who  usually  mamtam  the  electnca. 
systems  installed  b>  construction 
cleciricjdns,  are  dis^^u^^ed  else- 
where in  the  Handbook.)  Con- 
struction     electncians  follow 
bTiepnpts  and  specifications  for 
most  installations.  To  install  wmng 
im  factories  and  offices,  they  may 
J)Cnd  and  fit  conduit  (pipe  o^  tub- 
ing) inside  partitions,  walls,  or 
other  conceaf^^reas  '  They  then 
pull    insulated    wires    or  cables 
through  the  conduit  to  complete 
the  circuit  between  outlets  and 
switches    In  lighter  construction, 
such  as  housing,  plastic-covered 
wire  is  usually  used  rather  than  con- 
duit.  In  any  case,  electricians  con- 
nect the  wiring  to  circuit  breaker^, 
transformers,  or  other  components. 
Wires  are  joined  by  soldering  or 
mechanical  means.  When  the  wir- 
ing is  finished,  they  test  the  circuits 
for  proper  connections  and  ground- 
ing. 

Electricians,  for  safety  reasons, 
must  follow  National  Electrical 
Code  regulations  and,  in  addition, 
must  fulfill  requirements  of  State, 
county,  and'  ntunicipal  electrical 
codes. 

Electricians  generally  turtiish  • 
eir  own  tools,  including 
screwdrivers,  pliers,  knives,  and 
hacksaws.  Employers  furnish  heavi- 
er tools,  such  as  pipe  threaders, 
conduit  benders,  and  post  test  me 
ten  and  power  tools. 


PtaMt  of  Emptoynfttnt 


Most  of  the  245,000  construction 
electricians  employed  in  ^  1974 
worked  for  electrical  contractors. 
Many  others  were  self-employed 
•contractors.  A  small  number  of 
elecjtricians  worked  for  government 
agencies  or  businesses  that  do  their 
own  electrical  work.  Constnictidn 
electricians  are  employed 
throughout  the  country,  but  are 
concentrated  in  industrialized 
urban  areas.  ' 

Training,  Othar  QualMoatlona, 
and  Advancamant 


er|c 


Most  training  authonties  recom- 
mend the  completion  of  a  4->ear 
apprenticeship  program  as  the  best 
way  to  Igrn  the  electrical  trade. 
Howeve^Bbme  people  learn  the 
trade  ,  inr^nall>  by  working  for 
many  years  as  electricians'  helpers. 
Many  helpers  gain  additional 
knowledge  through  trade  school  ox 
correspondence  courses,  or 
through  sf^cial  training  in  the 
Armed  Forces. 

Apprenticeship  programs  are 
sponsored  through  and  supervised 
by  local  union-management  com- 
mittees. These  programs  provide 
144  hours  of  classroom  instruction 
ekch  year  in  addition  to  com- 
prehensive on-the-job  training.  In 
the  classroom,  apprentices  learn 
blueprint  reading,  electrical  theory, 
electronics,  mathematics,  and 
safety  and  first-aid  practices.  On 
the  job,  under  the  supervision  of  ex- 
perienced electricians,  apprentices 
must  demonstrate  mastery  of  elec- 
trical principfes.  At  first,  ap- 
prentices drill  holes,  set  anchors, 
and  set  up  conduit.  In  time  and  with 
experience,  they  measure,  bend, 
and  install  conduit,  as  well  as  in- 
■  stall,  connect,  and  test  wiring.  They 
also  learn  to  set  up  and.  draw  dia- 
grams for  entire  electrical  systems. 

To  qualify  for  an  apprenticeship, 
an  applicant  must  be  at  least  18 
years  old  and  usually  must  be  a  high 
^^hool  or  vocational  school  gra<Ju- 
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ate  with  I  year^f  algebra.  Courses 
in  electricity,  electronics,  mechani- 
cal drawing,  science,  and  shop  pro- 
vide a  good  bacl^round.  Although 
physic*!  strejigthlis  not  essential, 
manual  dexterity,  Wgility,  and  good 
health  are  important  Good  color 
vision  is  necessary  ^because  electri- 
cal  wires  frequently  are  identified  * 
by  color.  \ 

To  obtain  a  license,  which  is 
necessary  for  employment  in  most 
cities,  an  electrician! must  pass  an 
examination  which  \  requires  a 
thorough  knowledge  of  the  craft 
and  of  State  and  local  1>uilding 
codes. 

Experienced  construction  electri- 
cians can  advance  to  supervisors, 
superintendents,  or  contract  esjii^ 
mators  for  contractors  on  construe-   '  ^ 
tion  jobs  Many  electricians  start 
their  own  contracting  businesses.  In  , 
most  large  urban  areas,  a  contraC^**^^ 
tor  must  have  a  master  electrician's 
license. 

Employmant  Outlook 

Employment    of  construction 
electricians  is  expected  to  increase 
faster  than  the  average  for  all  occu- 
.  pationsihrough  the  mid- 1980 's.  As 
population  and  business  grow,  more 
electricians  will  be  needed  to  install 
electrical  fixtures  and  wiring  in  nevC' 
,  homes,  offices,  and  other  buildings. 
In  addition  to  jobs  created  by^  em- 
ployment groy/th,  'many  openmgs 
will  arise  as  experienced  electri- 
cians retire,  die,  or  transferlo  other 
occupations. 
•  While  employment  in  this  field  is 
expected  to  grow  over  the  long  run, 
it  may  fluctuate  from  year  to  year 
due  to  ups  and  downs  in  construc- 
tion activity.  Wheq  construction 
jobs  are  not  available,  however, 
electricians  may  be  able  to  transfer 
to  others-types  of  electrical  work. 
For  example,  they  may  find  jobs  as 
maintenance  electricians  in  facto<^ 
ries,  or  jobs  as  electricians  in  ship- 
building or  aircraft  manufacturing. 
Earnlnsa  and  Worfdng 
CondKiona 

'According    to    a    survey  of 
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Electrician  installs  wiring. 


metropolitan  areas,  union  v^age 
rates  for  electfiaans  averaged 
S8  96  an  hour  in  19''4.  compared 
with  S8  16  for  all  ,union  building 
trades  •  workers  Because  the 
seasonal  nature  of  construction 
work  affects  electricians  less  than 
workers  in  most  building  trades, 
their  annual  earnings  also  tend  to 
be  higher 

Apprentice  wage  rates  start  at 
from  40  to  50  percent  of  the  rate 
paid  experienced  electricians 
and  increase  periodical!)  * 

Construction  electricians  are  not 
required  to  have  great  ph>sical 
strength,  but  the>  frequentl>  must 
'stand  for  long  pcriocfs  and  work  in 
cramped  quarters  Because  n>uch  of 
their  work  is  indoors,  electricians 
are ,  less  exposed  to  unfavorable 
weather  than  are  most  other  (&on 
struction  workers  The>  risk  electri 


cal  shock,  falls  from  ladders  and 
scaffolds,  and  blows  from  falling 
objects  However,  safety  practices 
have  helped  to  reduce  the  injury 
rate 

A  large  proportion  of  construc- 
tion eltctricians  are  members  of  the 
International  Brotherhood  of  Elec- 
trical Workers 

Sources  of  Addrtional 
InformafiOn 

For  details  about  eT^rici-an  ap- 
prenticeships or  other  Cvork  oppor- 
tunities in  this  trade,  contact  local 
electrical  contractors,  a  local  union 
of  the  Internationkl  Brotherhood  of 
Electrical  Workers,  a  local  union- 
management  apprenticeship  com- 
mittee, or  the  nearest  office  of  the 
State  employment  service- or  State 
apprenticeship  agency  Some  local 


employment  service  offices  screen 
applicants  and  give  aptitude  tests 

For  g^^neral  information  about 
the  work  of  electncians,  contact.  ' 

InternationaJ    Brotherhood    of  ElcctncaJ, 
Workers.  1125  I5ih  Si  NW  .  Washing, 
ion.  DC  20005 

NauonaJ  ElecincaJ  Coniraciors  Association. 
1  ■'30  Rhode  Island  Ave  N .  Washing 
ion,  DC  20036 

National  Joint  Apprenticeship  and  Tirainmg 
Committee  for  the  Electrical  Industry 
1730  Rhode  Island  Ave  NW  .  Washing, 
ton,  DC  20036 


ELEVATOR 
CONSTRUCTORS 

(DOT,  825  381  and  829.281) 

Nature  of  the  Work 

□evator  constructors,  also  called 
elevaio'r  mechanics,  assemble  and 
install  elevators,  escalators,  and 
"similar  equipment.  Ip  new 
buildings,  they  install  equipment 
duni^  construction.  In  older 
buil.dings,  they  replace  earlier  in- 
stallations with  new  equipment. 
Once  the  equipment  is  in  service, 
they  maintain  and  repair  it.  Installa- 
tion or  repair  work  is  usually  per- 
formed by  small  crews  consist^Ag^f 
skilled  jslevator  constructors  an^K 
their  helpers. 

In  elevator  construction,  the 
crev^  first  installs  the  guide  rails  of 
the  car  in  the  elevator  shaft  Next, 
they  install  the  hoisting  machines, 
the  car  frame  and  platform,  con- 
trols, and  other  elevator  parts.  The 
crew  than  cables  the  carframe  to  a 
counterweight,  installs  the  cab  body 
and  roof,  and  wires  the  electrical 
control  system.  Finally*  the  enure 
assembly  is  carefully  adjusted  and 
tested  Similar  procedures  are  fol- 
lowed to  install  other  equipment, 
such  as  escalators.  Alteration  work 
IS  similar  to  new  installation 
because  all  elevator  equipment  ex- 
cept the  old  rail,  car  frame,  plat- 
form, and  counterweight  fs 
generally       replaced.  Elevator 
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Grovdh  in  high  rite  buiidingt  vrill  increase  demand  for  elevator  constructors. 


mechanics  inspect  elevator  and 
escalator  installations  peri6<iically 
and.  when  necessary,  adjust  cables 
and  lubricate  or  replace  parts. 

Alteration  work  on  elevators  is 
important  because  of  the  rapid  rate 
of  innovation  and  improvement  in 
elevator  engineering 

To  install  and  repair  modern 
elevators,  most  of  which  are  electri- 
cally controlled,  elevator  construc- 
tors must  have  a  working 
knowledge  of  electricity,  elec- 
tronics, and  hydraulics  They  also 
must  be  able  to  repair  electric  mo- 
tors, as  well  as  cpntrol  and  signal 
systems*  Because  of  the  variety  of 
their  work,  they  use  many  different 
handtools,  power  tools,  and  testing 
meters  and  gauges 

^  Placet  of  Employment 

Most  of, the  estimated  19^000 
tflevator  constructors  in  1974  were 


employed  by  elevator  manufac- 
turers to  do  installation,  moderniza- 
tion, and  repair  work.  Some  are  em- 
ployed instead  by  small,  local  con- 
tractors who  specialize  in  elevator 
maintenance  and  repair.  Still  others 
work  for  government  agencies  or 
business  establishment  that  do 
their  own  elevator  maintenance  and 
repair.  Elevator  constructors  are 
employed  as  eleva*tor  inspectors, 
also,  for  mufritif)al  or  other  govern- 
ment licensing  and  regulatory  agen- 
cies 

Training,  Other  Qualifications, 
and  Airivancement  v 

Almosf'all  elevator  constructors 
learn  their  skills  primarily  through 
on-the-job  trairftng  supplemented 
by  classroom  u^struction  On  the 
-  'pfel  trainees  are  assigned  initially  to 
experienced  elevator  mechanic^. 
Beginni'hg  ^sks  include  carrying 
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materials  and  tools,  bolting  rails  to 
walls,  and  assembling  cab  parts. 
Eventually,  tasks  become  'more 
complex  ^d  require  greater 
knowledge  and  skill.  For  example, 
electrical .  wiring  requires  a 
knowledge  of  local  and  national 
electrical  codes  ,  and  of  electrical 
theory  Later  on,  trainees  learn  to 
test  elevators  and  adjust  them  for 
maximum  performance.  In  the 
classroom,  trainees  learn  electrical 
and  electronic  theory,  malhe- 
matics,  applications  of  physics,  and 
safety  techniques. 

Geneirally,  training  advancement 
depend^  upon  the  tramce's  ability 
and  l^vel  of  experience.  The 
average  trainee  usually  qualifies  as 
a  helper  after  6  months  of  ex- 
perience 2^nd  usually  becomes  a 
fully  qualified  elevator  constructor 
within  4  years.  Some  Stales  and  ci- 
ties require  elevator  constructors  to 
pass  a  licensing  examination. 

Applicants  for  trainee  positions 
must  be  at  least  18  years  old  and 
have  a  high  school  or  vocational 
school  education;  courses  in  elec- 
tricity, mathematics,  and  physics 
can  provide  a  useful  background. 
Applicants  also  must  pass  an  ap- 
titude test  before  training  begins. 
Good  physical-condjtion  and  a  high 
degree  of  mechanical  aptitjiidc  are 
important. 

Some  con5.tructofe  advance  to 
jobs  as  supervisors  or  elevatpr  in- 
spectors A  relatively  small  niimber 
go  into  the  elevator  contracting 
business.  * 


Employment  Outk>ok 

Employment  in  this  small  occu- 
p^tien  is  expected  to  increase  fastcf 
^hA  the  average  for  all  occupations 
through  the  mid-1980's.  Growth  in 
the  number  of  high-rise  apartment 
and  commercial  buildings  will 
create  job  opcnmgs  in  elevator  cori- 
stxpction,  as  will  the  need  to  replace 
expenenced  workers  yfho  reUre, 
die,  ^or  stop  working  for  other 
reasons.  The  total  number  of  job 
openings  will  be  limited,  hol^ever,* 
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because  of  the  relatively  small  size 
of  the  occupation. 


Earnings  and  Working 
Conditions 

Both  the  hourly  wage  rates  and 
the  annual  eammgs  of  elevator  con- 
structors are  antong  the  highest  m 
the  skilled  butldmg  trades.  These 
workers  lose  le^^-worktime  because 
of  seasonal  factors  than  do  most 
other  building  trades  workers. 

Unjon  elevator  constructors  in 
metropolitan  areas  had  estimated 
average  .wages  of  «$9  an  hour  in 
1974.  slightly  higher  than  the 
average  for  all  union  building  trades 
workers.  Hourly  wage  rates  for 
trainees  start  at  about  50  percent  of 
the  rate  paid  to  experienced  eleva- 
tor mechanics  and  increase  periodi- 
cally. 

Elevator  construction  involN/es 
lifting  and  carrying  heavy  equip- 
ment and  parts,  but  this  is  usually 
done  by  helpers.  Most  of  the  work 
takes  place  indoors  and  at  great 
heights.  Workers  are  sometime^  ex- 
posed to  dangers,  such  as  falls  and 
electrical  shock. 

Most  elevator  constructors  are 
members  of  the  International  Union 
of  Elevator  Constructors. 


Sourcss  of  Additional 
Information 

For  further  details  about  work 
opportunities  as  a  helper  in  this 
trade,  contact  elevator  manufac- 
turers, ele^atof/ construction  or 
maintenance  finnf,  or  a  local  of  the 
union  nieitli^m^d  above  In  addi 
tion,  the  local  office  of  the  State 
emp]oyment  service  m2y  have  in- 
formation about  opportunities  in 
this  trkde 

For  general  information  abput 
the  work  of  elevator  constructor^, 
contact:  , 

IniemauooaJ  Union  of  Elevator.  Construe 
ton,  ll  S  J 2th  St,  PJiiladdphia,  Pa 
19107.        .  , 


FLOOR  COVERING 
INSTALLERS 

^(D.O.T,  299.38!  and  864.784) 


Naturt  of  th«  Work 

Floor  covering  installers  (also 
called  floor  covering  mechanics  )  in- 
stall and  replace  resilient,  tile, 
linoleum  and  vinyl  sheets,  and  car- 
peting. These  workers  install 
coverings  over  floors  made  of 
wood,  concrete,  or  other  materials. 
They  generally  specialize  in  either 
carpet  or  resilient  floor  installation, 
although  some  do  both  types. 

Before  putting  down  resilient 
covering,  such  as  as|j^alt  tile,  instal- 
lers first  inspect  the  floor  to  be  sure 
that  It  is  firm,  dry,  smooth,  and  free 
of  dust  or  dirt  SofPft  floors  have  to 
be  prepared  for  covering.  For  ex- 
ample, installers  may  sand  a  rough 
or  painted  floor  and  fill  cracks  and 
indentations  An  extremely  uneven 
floor  may  be  resurfaced  with  wood 
or  other  materials. 

On  newly  poured'concrete  floors 
or  floors  laid  over  earthwork,  instal- 
lers test  for  moisture  content,  if  the 
moisture  is  too  great,  they  may  sug- 
gest postponing  installation  of  floor 
covering  or  recommend  a  covering 
technique  suited  to  the  floor's  con- 
dition. 

Resilient-flooring  installers  meas- 
ure and  mark  off  the  floor  accord-"^ 
ing  to  a  plan.  The  plaif  may  be 
architectural  drawings  that  specify 
every  detail  of  the  covering  design, 
or  a  simple,  verba)  dcsdtiption  by 
the  customer.  When  the  plan  is 
completed,  jn^talleY^often  assisted 
by  apprentices  or  h^l^rs,  cut,  fit^ 
and  give  the  flooring  into  place.  It 
must  be  (farefully  flt,  particularly  at 
dqoT  ope/iings,  along  irregular  wall 
surfaces,  and  around  fixtures,  such 
as  columns  or  pipes.  Installers  must 
take  ^^cial  care  also  in  cutting  out 
and  setting  in  decorative  designs. 
Aft^r  the  flooring  is  in  place,  they 
run  a  roller  Qver  it  to  insure  good 
adhesion. 

Carpet^  installers,  like  the  instal  ' 


lers  of  resilient  coverings^  first  in- 
spect the  floor  to  determine  its  con- 
dition. Then  they  plan  the  layout 
after  allowing  for  expected  traffic 
patterns  so  that  best  appearance 
and  long  wear  will  be;  obtained.  To 
hold  the  carpet  after  it  is  installed, 
w6rkers  f^ten  tackless  strips  with 
adhesive,  nails,  or  tacks  along  the 
borders.  Padding  is  cut  and  placed 
along  the  frameworic  of  the  strip, 
and  the  carpet  is  placed  approxi- 
matelynn  position.  If  the  carpet  has 
not  been  prectit  and  seamed,  instal- 
lers will  do  this  work  before 
stretching  it  into  place  Edges  are 
trimmed  for  a  secure  and  smooth 
fit. 

Placf  s  of  EmpioymMt 

An  estimated  85,000  floor  cover- 
ing installers  were  employed  in 
1974.  Aboi/t  three-fourths  worked 
primaniy  with  carpeting,  and  the 
/  remainder  with  resilient  flooring. 

Most  installers  worked  for  floor- 
ing contractors.  Many  others 
worked  for  retailers  of  flbor  cover- 
ing and  home  alteration  and  repair 
contractors.  About  1  out  of  4  floor 
covering  installers  was  self-em- 
ployed, a  higher  proportion  than^ 
the  av/srage  for  all  building  trades. 

Installers        are  employed 
throughout  the  Nation,  but  most 
are  concentrated  in  urban  areas 
^at  have  high  levels  of  construc- 
tion activity. 


Training,  Oth«r  Qualifications.  * 
and  Advancamant 

The  vast  majority  of  floor  cover- 
ing installers  learn  their  trades  in- 
formally  on  the  job  by  working  as 
helpers  to  cxf>ertenced  installers^ 
Most  others  leani  through  form^  , 
.anpr^ntice$tiip  programs,  which  in- 
clude on-the^b  training,  as  well  as  ^ 
related  classroom  instruction. 

Ihfonnal  ,    training  programs 
usually\are  sponsored  by  individuaKj 
contractors   ahd    generally  take 
about  1  1/2  years.  Helpers  begin 
with  simple  assi^meijts.  Helpers 
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carpeting  a  necessity  Carpeting 
and  resilient  flooring  also  will  con- 
tinue  to  be^  used  extensively  in 
renovation  worlc.  Moreover,  ver- 
satile materials  and  colorful  pat- 
teijis  v^ill  contribute  to  the  growing 
demand  for  floor  coverirtgs 

Most  job  opportunities  will  be  for 
carpet  installers  and  workers  who 
can  install  both  carpeting  and 
resilient  floonng  Fewer  opportuni- 
ties will  arise  for  workers  who  can 
install  only  resilient  flooring 
because  this  is  a  relatively  small 
field. 


Roor  covering  Installer  lays  reslllant  tit4. 


on  resilient  flooring  jobs  carry 
m^rials  and  to^Is,  prepare  floors 
^~for  the  tile,  and  help  with  its  instal- 
lation Carpeting  helpers  install 
tackless  stripping  and  padding,  and 
help  stretch  newly  installed  carpel 
With  experience,  helpers  in  either 
ii^dc,  t^ke  on  more  difficult  assign- 
meht^,  such  as  measuring,  culling, 
and  fitting  the  materials  to  be  in- 
stalled 

Some  contractor-sponsored  pro- 
grams jfhd  apprenticeship  programs 
provide  comprehensive  u^aining 
that  covers  both  carpet  and  resilient 
flooring  work  d 

Applicants  for  helper  or  ap- 
prentice pbs  should  be  at  least  16 
years  old.  mechanically  inclined, 
and  licensed  to  drive  A  high  school 
education's  preferred,  though  not 
necessary^  "illPouriics  in  general 
mathematics  and  shop  may  provide 
a  helpful  background 

Floor  covering  installers  may  ad 
vance  to  supervisors  or  installation 


managers  for  large  fioor  laying 
firms  Some  installers  become 
salespersons  or  estimators.  Instal- 
lers also  may  go  into  business  for 
themselve$ 

i 

Employment  Outlook 

Employment  of  fioor  covering  in- 
stallers is  expected  to  increase 
about  as  fast  as  the  average  for  all 
occupations  through  tMe  mid- 
194{0's  In  addition  to  job  openings 
resulting  from  employment  growth, 
many  openings  will  arise  as  ex- 
perienced installers  transfer  to, 
other  fields  of  work,  retire,  or  die. 

Employment  of  floor  covering  in- 
stallers IS  expected  to  increase 
mainly  because  of  the  expected  ex- 
pansion in  construction  aTi^t^he 
more  widespread  use  of  resilie 
floor  toverings  and  carpeting.^  In 
many  new  buildings,  plywood  will 
continue  (o  replace  hardwood 
floonng.  thus  making  wall-to-wall 


Earnings  and  Working 
Condltiont 

Information  from  a  limited 
number  of  firms  indicates  that  ex- 
perienced .floor  covering  installers 
earned  between  S5  65  and  S7  90 
per  hour  in  1974  Starting  wage  i 
rates  for  apprentices  and  other 
trainees  usually  are  about  half  of^ 
the  experienced  worker's  rate. 

Most  installers  are  paid  by  the 
hour,  in  some  shops,  part  of  the  pay 
may  be  m  bonuses.  In  othefs,  instal- 
lers receive  a  monthly  salary  or  are 
paid  according  to  the  amount  of 
work  they  do. 

Installers  generally  work  regular 
daytime  hours.  Particular  circum- 
'  stances,  however,  such  as  installing 

floor  in  a  store  or  office,  giay 
require  work  during  evenings  or 
weekends. 

,  Unlike  ,  many  construction  wor- 
kers, floor  covering  installers 
usually  do  not  lose  time  due  to 
weather  conditions.  During  the 
winter,  mostVork  is  done  in  heated 
.  buildings.  The  jobs  are  not 
hazardous,  butrinstallers  may  get  in- 
juries from  lifting  heavy  materials 
or  from  worthing  in  a  kneeling  posi- 
tion for  long  periods.  Most  injuries 
can  be  avoided  if  proper  work 
>|'ocedure$are  followed. 

^ny  floor  covering  installers  be- 
long ror  unions  including  the  United 
Brotherhood  of  Carpenters  and 
Joiners  of  America,  and  the  Inter- 
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national  Brotherhood  of  Painters 
and  Allied  Trades. 

SourcM  of  Additional 
^  Information* 

For  details  about  apprenticeships: 
or  work  opportunities^  contact  local 
flooring  contractors  or  retailers;  lo:. 
cals  of  the  unions  previously  men^ 
tioned;  or  the  nearest  office  of  the 
State  apprenticeship  2rgency  or  the 
State  employment  service. 

For  general  information  about 
the  work  of  floor  covering  instal- 
lers, contact; 

Cajpci  and  Rug  liutitute.  P  O  Box  2048. 
DaJton.Ga  30720 

, Resilient  Tilc  Irauiuie.  101  Park  Ave  .  New 
York.N  Y  10017  t 


GLAZIERS 

(DOT.  865.781) 

Natura.of  th«  Work 

Construction  glaziers  install  plate 
glass,  ordinary  window  glass,  and 
special  items  such  as  leaded  glass 
pknels.  To  install  windows,  glaziers 
either  cut  the  glass  t6  size  or  use 
precut  pieces.  They  apply  putty  to 
the  window  frames,  pres^the  glass 
.into  place,  and  secure  it  .with  wire 
clips  or  triangular  metal  pomls.* 
They  then  place  another  strip  of 
putty  outside  the  window  to  keep 
out  moisture. 

Glaziers  also  install  many  kinds 
of  structural  glass,  includingshower 
door^  and  bathtub  enclosures,  mir 
rors  of  all  types,  and  automatic 
glass  doors  To  install  structural 
glass  on  walls  and  partitions, 
glaziers  press  glass  into  putty -like 
cement  which  has  $>eea  applied  to 
the  supporting  backing.  They  may 
use  a  cutter  to  trim  glass  which  has 
not  been  precut 

Glaziers  use  handtools,  such  as 
glasscuttftrs  and  putty  knives,  and 
power  tools,  such  as  cutters  and 
grmders. 


Places  of  Emptoyment 

About  9,000  p>ersons  worked  as 
construction  glaziers  in  1974.  Most 
worked  for  glazing  contractors  en- 
gaged in  new  construction,  alttra- 
tion,  and  repair.  Others  worked  for 
government  agencies  or  businesses 
that  do  their  own  construction 
work. 

About  27,000  glaziers  worked 
outside  the  construction  industry. 
Many  were  employed  in  factories  to 
install  glass  in  windows,  doors,  and 
mirror  frames.  Others  installed 
glass  or  mirrors  in  furniture  "or 
replaced  automobile  windshields 
*  and  windows.  ' 

Glaziers  work  throt|ghout  the^ 
country,  but  jobs  are  cdncentrsited 
in  metropolitan  areas.  Ulaziers  oc- 
casioitally  may  travel  to  work  for  a 
day  or  two  in  small  outlying  towns 
where  few  people,  if  1  any,  art 
equipped  and  qualified  I  to  install 


glass  in  commercial  buildings  such 
as  stores* 

Training,  Oth«r  Quaftflcatfont, 
and  Advancement 

The  majority  of  construction 
glaziers  learn  the  trade  th4:pugh  a  4- . 
year  apprenticeship  program. 
Others  learn  the  trade  informsflly  on 
the  job  by  assisting  experienced 
workers. 

Apprenticeship  programs  consist 
of  on-the-job  training,  as  well  as 
144  hours  of  classroom  instruction 
each  year.  Some  apprenticeship 
programs  also  requiccL..  a  com- 
prehensive home  study  coufee. 

On  the  job,  apprentices  learn  to 
use  the  tools  and  equipment  of  the 
trade,  handle,  measure,  cut,  and  in- 
stall glass,  cut  and  fit  moldings,  and 
iqstall  and  balance  glass  doors.  In 
the  classroom,  *theyl  are  taught 
mathematics,    blueprint  reading, 
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general  construction  techniques, 
safety  practices,  and  first  aid. 

An  ^apphcant  for  a  glazier's  ap- 
prer^ceship  tnust  be  at  least  18 
>ears  old,  in  good  physical  condi 
tion,  ^and  .have  a  high  school 
diploma  or  its  cquivalem?^5«^rscs 
in  general  mathematics,  bluepnnt 
reading  or  mechanical  draNving, 
general  construction,  and  shop  pro- 
vide a  helpful  background. 

Glaziers  who  hare  leadership 
ability  may  advance  to  supervisory 
jobs.  Some  glaziers  become  con* 
tractors. 

.   Employment  Outlook 

Employment  of  construction 
glaziers  is  expected  to  increase 
faster  than  the  average  for  all  occu- 


rate  paid  to  expenenced  glaziers 
and  mcreasc  penodically. 

Qlaziers  may  be  injured  by  glass 
edges  or  cutting  tools^  falls  from 
scaffolds.,  or  from  lifting  glass.  To 
reduce  injuries,  employers  and 
unions  emphasize  safety  graining. 

Many  glaziers  employed  in  con 
struction  are  members  of  the  Inter- 
national Brotherhood  of  Painters 
and  Allied  Trades. 

SourcM  of  Additional 
informatlo;i 

For  more  information  about  gla- 
zier apprenticeships  or  work  oppor- 
tunities, contact  local  glazing  or 
gendfal  contractors;  a  local  of  the 
International  Brotherhood  of  Paint- 
ers and  Allied  Trades;  a  local  joint 


pations  through  the  mid-I980*s.>'-Si3i^-nianagement  apprenticeship 

agency;  or  the  nearest  offipe  of  the 
State  employment  service  or  State 
apprenticeship  agency. 

For  general  information  about 
the  work  of  glaziers,  contact:  Inter- 
national Brotherhood  qf  Painters 
and  Allied  Trades,  1 925  (C  NW., 
Washington,  D.C.  20006. 


Besides  the  jobs  resulting  from  em* 
ployment  ^owth,  many  openings 
wip  arise  as  experienced  glaziers 
transfer  to  *other  occupations, 
retire,  or  die.  The  number  of 
openings  may  fluctuate  from  year 
to  year,  however,  because  employ- 
ment in  this  trade  is  sensitive  to 
changes  in  construction  activity. 

Over  the  long  run,  population 
and  business  growth  will  create  a 
rising  demand  for  new  residential 
and  cbmmercial  buildings,  such  as 
apartments,  offices,  and  stores. 
Since  glass  will  continue  to  be 
popular  in  building  design,  the  de- 
mand for  glaziers  alsqrwill  grow. 
Moreover,  the.  need  to  replace 
damaged  gliss  will  stimulate  em- 
ployment^rowth. 

Employmfent  opportunities 
should  be  greatest  in  m'etropolitan 
areas,  where  most  glazing  contrac- 
tors are  located. 

Earnings  and  Working  ' 
Coridltions 

Union  construction  glaziers  in 
metropolitan  areas  had  estimated 
average  wages  of  $8.05  an  hour  in 
1974,  about  the  same  as  the 
average  for  all  union  building  trades 
workers.  Apprentice  wage  rates 
usually  start  at  50  percent  of  the 


LATHERS 

(D.O.T.  842.781) 

Natura  of  th^Worfc/ 

Lathers  install  suppbrts  thdt  hold 
plaster,  stucco,  or  concrel^^ateri 
als.  These  supports  usual 
either  metal  lath  (stri] 
panded  metal  or  a  metal >rfre  mesh) 
or  gypsum  Istfh  boards.  Plaster, 
mixed  ^properly,  ^asily  sticks  to 
either  type  of  lath. 

When  installing  metal  lath,  the 
lathers  first  build  a  light  metal; 
framework  (furring),  which^'ls 
fastened  to  the  structural 
framework  of  the  building.  On 
many  ceilings  or  walls,  however,  the 
lath  is  attached  directly  to  the  wood 
framework  or  partitions.  In  eithex 
method,  the  lath  is  secured  to  the 
framework  by   naiMfng,  clipping. 


'  Nvire  tying,  or  machine  stapling.  i\s 
jthe  lath  is  being  installed,  lathers 
cut  openings  for  electrical  outlets 
and  piping.  G>psum  lath  boards  are 
installed  in  much  the  same  way. 
The  meihod  of*  installation  varies 
slightly  in  other  types  of  lath  work, 
for  example,  ^^en  corcyces  or 
other  ornamental  plaster  shapes  are 
specified,  the  lather  builds  the 
framework  that  approximates  the 
desired  shape  or  form.  Metal  lath  is 
then  attached  to  the  frameworl^ 

Lathers  install  wir^  mesh  rein- 
forcement in  all  inside  angles  and 
comers  to  prevent  structural 
cracking.  On  outside  or  exposed 
comers,  a  metal  reinforcement 
called  a  comer  bead  is  attached  for 
protection  and  strength. 

When  stucco  (a  mixture  of  port- 
land  cement  and  sand)  is  to  be  ap- 
plied over  wood  framework.' lathers 
install  two  layers  of  wire  mesh, 
separated  by  a^  layer  of  felt,  to  act  as 
abase. 

The  tools  of  the  trafc  include 
dnlls,*  hammers,  hacksaws^  shears, 
wirecutters,  hatchets,  stapling 
machines,  and  powder-  or  power- 
actuated  fastening  devices. 

Piacaa  of  Employmant 

Most  lathers— who  numbered 
about  25,000  in  1974— work  for 
lathing  -and  plastering  contractors 
on  new  residential,  commercial,  or 


Uthtr  wir*-tl«t  /n«t«l  lath. 
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industrial  construction  They  also 
'work  on  modernization  and  altera- 
tion jobs.  A  relatively  small  number 
of  lathers  are  employed  outside  the 
construction  industry,  for  example, 
some  make  the  lath  backing  for 
plaster  display  materiab  or  scenery. 
Some  are  self-employ^. 

Training,  Othar  Quallflcatlont^ 
and  Advan'camant 

Most  training  authorities  recom- 
mend apprenticeship  as  the  best 
way  to  learn  lathing.  However, 
many  lathers,  particularly  in  small 
^  communities,  have  acquired  skills 
.informally,  by  working  as  helpers, 
observing  or  being  -taught  by  ex- 
perienced lathers. 

Depending  on  the  local,  ap^ 
prenticeship  programs  |ast  2,  3,  qt  4 
years  All  programs  include  on-the- 
job  training;  some  *also  include 
classroom  instruction  On  the  job, 
apprentices  learn  to  use  the  tools  , 
and  materials  of  the  trade.  InitiaMy, 
they  work  ori  simple  tasks*  sucl/as 
nailing  wood  lath  to  wall  partitions. 
With  experience,  they  advance  to 
more  complex  .jobs,  such  as  in- 
stalling wire  mesh  on  curved 
ceilings.  Classroom  instruction  in> 
cludes_  applied  mathematics, 
blueprint  reading,  sketching,  esti- 
mating, Welding,  and  safety. 

Generally,  applicants  for  ap- 
prentice or  helper  must  be  at  least 
16  years  old  and  !ri/^6od  physicjal 
condition.   Apprenticeship  -^^W- 

•  cants  are  usually  required  to  have  a 
tiigh  schgol  or  vocational  school 
education,  or  the  equivalent.  Cour- 
ses in  general  mathematics  and 
mechanical  drawing  9an  provide  a 
helpful  background.  Aptitude*  tesU 
often   are    given  J^^^etermiiie 

^manual  dexterity  and  mechanical 
/  ability.  \ 

Some  experienced  lathers  may 
become  supervisors  Others  may  be 

.  able  to'surt  their  own  lath  contract- 
ing business. 

Empioymant  Outlook 


Little  or  no  chapgiTin  Uther  em- 
ployment is  ^x^ccXtd  through  the 


mid- 1 9«0's.  A  relatively  small 
number  of  job  openings,  however, 
are  expected  dqe  to  the  need  to 
replace  experienced  lathers  who 
Villi  retire,  die,  or  tran^gr  to  other 
occupations,.,.^ 

The  use  of.drywall  matenals  in 
place  of  plaster  hks  reduced  the  de- 
mand for  lathers  in  recent  *years  • 
Nevertheless,  lathers  are '  still 
needed  for  renovating  older 
buildings  that  have  plaster  walls. 
Plaster  also  is  used  in  some  of  the 
more  expensive  new  byikiings  and 
on  curved  surfaces  where  drywall 
materials  cannot  be  used. 

Eamingt  and  Working 
"  Conditions 

Union  lathers  in  metropolitan 
areas  had  estimated  average  union 
wag^s  of  $8^  an  hour  in  1974. 
slightly  high^  rhzxilh^  average  for 
all  \£^n  building-lrade  workers. 
Houriy  wage  rktes  for  apprentices 
usually  st^  at  50  percent  of  the 
rate  paid  to  experienced  lathers  and 
increase  periodically. 
Although  lathers'  work  is  not 
_  strenuous,  it  does  require  standing,^ 
squatting,  or  working  overhead  for 
long  periods.  Workers  can  be  in- 
jures^ by  falls  from  scaffolds  or  by 
cuts  from  various  workiiig  materials 
or  tools.        •  ' 

A  large  proportion  of  lathers  are 
members  of  The  Wood,  Wire  and 
Metal  Lathers  Intematioifal  Union. 

_  Sourcts  of  AdditLMial 
Information^ 

For  information  about  lathers' 
apprenticeships  or  other  work  op- 
portunities in  the  trade,  contact  a 
local  lathing  or  plastering  contrac- 
tor; a  local  of  The  Wood,  Wire  and 
Metal  Lathers  International  ynion; 
ja  local  jdint  labor-management^ap- 
prenticeihip  committee,  or.  the 
nearest  ofjice  of  the  State  employ- 
ment service  or  apprenticeship 
agency. 

For  general  information  about 
the  work  of  lathers,  contact: 
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iQicrnaudkul  AsK)ciatioD  of  Will  and  CctK 

lOf  Conuactors.  1775  Church  St. 

hW...WashinuoD,  D.C.  20036. 
National    Lathm^   !ndustn#t   Joint  Ap> 

prenticethxp  Profram.  81 5  16th  Si  NW  , 

Washington,  DX:.  20006. 

The  Wood.  Wire  aod  Metal  Lathers  Interna* 
tional  Union.  815-  16th  Si.  NW., 
Washington,  D.C.  20006. 


MARBLE  SETTERS, 
TiLESETTERS,  AND 
TERRAZZO  WORKERS 

(D.O.T.  861.381  and  .781) 

Natur«  of  th«  Work 

Marble  Otters  install  marble,  ter- 
razzo  panels,  and  structural  glass  in 
large  buildings  and  other  structures. 
Tilesetters  attach  tile  to  walls, 
floors,  and  ceihngs.  Terrazzo  work- 
ers apply  an  omamenta^  concrete 
used  mainly  for  floors  m  buildings 
such  as  stores,  .offices,  Vnd^ 
hospitals. 

^  Marble  is  often  used  as  a^  facing 
for  concrete  walls,  columns,  and 
floors.  To  set  marble  panels  in  a 
wall,  marble  setters  drill  holes  in  the 
edges  of  the  marble  and  fasten 
anchors  in  the  holes.  They  then 
apply  a  plaster  mixture  to  the  wall, 
set  the  marble,  and  anchor  it  in 
place.  A  special  cement  mixture  is 
packed  into  the  joints  between  the 
pieces  and  then  finished  with  a 
trowel.  Marble  setters*  helpers  mix 
plaster  and  cement,  carry  marble 
slabs,  and  clean  the  completed 
work. 

Tilesetters  apply  a  \:ement-like 
coating  to  the  wall,  floor,  or  other 
surface  that  is  to  be  covered  with 
tile.  In  some  cases,  the  coating  is 
applied  to  the  back  of  the  tile. 
Tilesetters  put  each  tile  into  place 
and  tap  it  so  that  it  will  stick  secure- 
ly to  the  wall  or  floor.  To  fit  the  tile  • 
in  comers  or  around  pipet,  they  use 
chisels  and  other  tools  to  shape 
each  piece  to  proper  size.  Tileset* 
ters  usually  are  assisted  by  helpers 
who  carry  materials,  mix  cement, 
and  cleanup  after  the  job  is 
finished. 
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Marbl*  setter  uses  chiset 

/  * 
^Tcrrazzo  *is  a  tinted  ornamental 
concrete  with  "marble  chips,  and  is 
uftcd  primaril]^;^  for  (\o6ts  Terrazzo 
workers  !a>  a  base  of  cement  mor- 
tar and  then-bve!  it  witli  a  lon^  rod 
or  straightedge    Metal  strips  are 
placed  in  the  mortar  base  wherever 
,there  «s  toJiA  a  joini  or  change  of 
color^  between    panels  Tercazzo' 
'    workers  mix  the  Cttp  layer  of  cemcnt<|^ 
^^nd  marble  chips*,  pour  it  onto  the  * 
^nhc  base,  and,then  roll  and  Ic^cl  it 
'  After  the  mjxturc  has  hardened  for 
^    a  few  days,  the  jerrazza  floor  -is 
ground  drfd  polished  with  &  gnndmg 
machine  , 

Terrazzo  workers  arc  assisted  by 
helpers « who  carry  cement,  sand, 
*  and  other  ma^eriaic;  and  hnix  and 
pour  base  and  terrazzo  mixture? 
,    Helpers  also  gpnd,  polish,  and 
^       dlean  floors. 


to  sh^pe  piece  of  marble. 


Places  of  Employnysjit 

MM-ble  scttcT^Hlcseticrs,  and 
terpazz^  wprkersT-who  nurhbcred* 
.about  40,000  in  4974— are  em- 
ployed fnainfy^  m  nonresidential 
ccmstEuction  projects,  such  as 
schools,  hospitals,  and  public  and 
commercial  builflwig^  A  significant 
proportion  of  trtesetters— about  I 
out  of  5— are  self-empl9yed  Self- 
employment  is'  less  prevalent 
acnong  marble  and  terrazzo  work; 
"Tjrs 

Wprkers  in  these  crafts  are  em- 
ployed throughout  the  country  but 
j^re  found  largely  in  the  more  popd- 
lated  urban  ar^as. ' 

^    ^  ^  '/  • 

Training,  Othar  Quailflcatlona, 
and  Advancamant 


^    Most  training  authonties  reo 


<XCL  PATIOS  AL  OLTLOOK  H/^NDBOOK 

mend  th^.  coiT^}ctiDn  of  >  3-year 
apprenticeship  program  as  the  best 
way  loJtam  each  of  these  trades  A 
substantial  proportion  of  tilesettcrs, 
terrazzo  workers,  and  marble  set- 
ter, howevei^-atfquire  their  skills 
informally  by  wprking  as  helpers 
and  being  taught  by  experienced 
workers 

The  apprenticeship  programs  in 
each  of  these  trades  generally  con- 
sist of  on-the-job  training  and  re- 
lated classroom  instruction  in  sub- 
jects such  as  blueprint  readinaf 
layout  work,  and  basic  matheV 
matics  . 

When  hinng  apprentices  or  help- 
ers, employers  usually*  prefer  high 
school  or  vocation  a  L|c  hoc  I  gradu; 
ates  who  have .  ha^  courses  in 
general  maljie matics,  mechanical 
drawing,  and  shop  Good  physical 
cofidition,  manual  dextenty,  and  a 
good  sense  of  color  harmony  also 
are  important  assests 

Skilled  tile,  terrazzo,  or  marble 
setters  may  become  supervisors\r 
st^rt^  their  own  contracting  busi- 
nesses. X 


Emplbymant  Outk)ok 

Employment  of  marble  setters, 
terrazzo  workers,  and  tilesetters  is 
expected  to  increase  more  slowly 
than  the  average||^r  all  occupati6ns 
through,  the  mlcJ-^980's.  Althbugh 
poptulatifcin  and  business  growth  will 
cause  an  increase  in  construction 
activity,  growth  m  these  crafts  will 
be  limitbd  by,  the  inoreasing  use  of 
competing  materials,  such  as  car- 
peting, paving  brick,  and  plastic 
coated  wallboard,  which  usually  are 
installed  by  workers  in  other  trades.  • 
Most  job  op(>ortunities  will  result 
from  the  need  to  replace  marble 
setters,  terra^o^  workers,*  and/ 
tilesetters  ^who  retire,  die,  or 
transfer  to  other  occupations. 

Earninga  and  Woifclng 
Condltlona 

According  to  1-974  estimates  of 
unidta  wages  in  metropolitan  are^, 
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hourly  rates  tcy  marble  setters 
averaged  S8.45;  for  lerrazzo  work- 
ers, S8.20:  and  for  lilesettcrs, 
S8.05.  Hourly  wage  rafcs^for  ap- 
pr^tices  start  ax  about  SO  to  60 
percept  of  the  rate  paid  to  ex* 
perienced  workers  and  increase 
periodically.       ^  ^ 

Marble  setters  and  terrazzo  wor- 
kers work  both  indoors  and 
doors^  depending  on  the  type  of  in- 
stallation. Tilesetters  work  mostly 
'  mdoors. 

The  principal  unions  organizing 
these  workers  are  the  PrKklayers, 
Mason>  and  Plasterers'  Inicma- 
tionai  Union  of  America,  and  the 
IntcmaUonal  AssociaUon^  of  Mar- 
ble. Slate  iflj Stone  Polishers,  Rub- 
bers and  Sawyers,  Tile  and  Marble 
Setters'  Helpers  and  Marble  Mosaic 
and  Terrazzo  Workers*  Helpers. 


PPERATING  ENGINEERS 
(CONSTRUCTION 
MACHINEtlY  , 
OPERATORS) 

(D.O-;if  850.782  throu^  .887, 
851.883,  852.883,  853.782  and  .883, 
859.782  and  859.883) 

Nature  of  th«  Work 


*    SourdM  of  Addltk)nai 
Information 

Fo/  details  about  apprenticeship 
or  other  work  oppoi;;tuniUes  in  these 
trades,  contact  local  tile,  terra^, 
and  marble  setting  don  tractors; /lo- 
cals of  the  unions  previously  men- 
tioned; or  the  nearest  office  of  the 
State  employment  service  or  State 
apprenticeship  agency. 

For  general  information  about 
the  work  of  marble  settef^,  tileset- 
ters,  and  terrazzo  workers,  contact: 

m  .  'V 

BjckUycfi,  Maftons  and  Plasteren*  tntcma- 
•^  liohAl  Unioo'of  An>^Hc«,  815  I5lh  ^ 

.InterpatsonaJ 


Poroherv, 


Ipc.,  112 
Va.223U. 


Operating  engineers  are  at  the 
controls  of  bulldozers,  cranes, 
«rench  excavators,  pavmg 
machines,  and  man>  other  t>pes  of 
construction  machmery.  Some  of 
these  workers  know  how  to  operate 
several, kmd6  of  machmes,  others 
onI>  have  Che^ skills  tQ  operate  a 
few.  *  ^ 

Some,  machines,  a^e  relatively 
simple  to  operate,  wHile  others  such 
as  earftmoving  machines  and 
cranes  jsltc  complex  aiid  require 
coordination  of  many  controls.  The 
operation  of  large  cranes  requires  a^ 
high  degree  of  skill  because  opera- 
tors must  manipulate  a  number  of 
pedals  and  levers  to  rotate  the. 
crane  and^raise  and  lower  its  boom 
and  loadline.^They%lso  manipulate 
different  kinds  of^^uFpment  that 
c^  be  attached  to  crane  booms, 
such  as  buckets  for  ftfting  dirt^and 
wrecking  balls  for  demolishing  old 
buildings/  If  not  -  controlled 
proper4y,  cranes  can  damage  prop- " 
C  20005  erty  and  endanger  otHR*  workers 

"T^t  the  construction  site,  so  opera- 
ofj4ajbjc,  SUic  tors  must  judge  distances  accurate;;^' 
ly  and  handle  controls  pr'ecisely. 
Earthmoving  machines  require 
much  less  skill.  The  operator  sets 
Xftc  proper  dftltjn  the  spindle",  starts 
the  machine,  ana^tops  its  boring  A 
the  correct  depth. 

Opepting  en^neers  may 
lubricate  theirjnachines  and  make 
minor  repairs  and  adjustments. 
Major  repairs,  however,  usu'aHy  are 
made  '  by  heavy-equipment 
mechanics. 


PlacM  of  Emptoym«nt  * 

An  estirhated  275,000r  operating 
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Ttle  and  Marble  Setten'  Hel- 
Marfote  MoOic  and  Terrazza 
Hcfpera,  821  15lh  St.  NW., 
D  C  20OT5, 

and  Mptaic  Asaociatkm, 
St,  AJcxa^rj^  Va. 

ttJon  of  Atperica, 
St,  Ai^xandria, 
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engmeers  were  employed  as  ex* 
cavating,  grading,  and  road  machtn* 
ery  operators  in  1974.  In  Edition;  - 
about  125,000  worked  as  bulldozer 
operators.    Man)Ui^operating  en- 
^eers  were  empioJ^H^jn  othej 
construction  madiinery,  incIJiiQ^ 
cranes,  derricks,  hoisu,  air-corn^^ 
•  pressors,  trench-pipe  layers,  and  *^ 
dredges. 

Most  operating  etrgineers  work 
for  contractors  in  highway,  dam, 
airport,  and  other  large-J»cale  con-, 
struction  projects.  Others  work  for 
utility  companies,  manufacturers, 
and  other  busmess  firms  that  do 
their  own  construction  work,  as 
well  as  State  and  local  highway  and 
public  works  departments.  Less 
than  one  tenth  of  all  operating  en- 
gineers are  self-employed,  a  smaller 
prof>ortjon  than  in  most  building 
trades. 

Some  operating  eagin^ers  ase 
employed  in/actories  and  ^ines  ft> 
control  cranes,  hoists,  and  other 
power-dnven  machinery.  ^ 

Operating   engineers*  are  em- 
ployed in* ^^wecy  section  of  the  , 
country,  both  in  large  cities  and  in^ 
small  ^  towns.    Some    work  on 
highways  and  dams  bein^  Suilt  iir 
remote  locations. 


Training,  Othtr  Quaifficationt,  ^ 
and  lldvancamant    *  « 

Although  many  0|Jeriteng  ^txk- 
ginecrs  h^e'lKamea^thrfir  skills'on 
the  job  without  fprmal  instruction, 
most  training  aut^ritiu  recom*  - 
mend  completion  of  a  3-year  formal 
apprentipeship  a$  the, best  way,  to 
1>ecome  ar^o^ratiMg  engineer. 
Since  apprentices  hM|T|l  to  .operate  a* 
variety  of  machinw^-^hey  ,have 
better  job  opportunj^ei.  IJess' ex- 
tensive tr^ining.is  avs^bielihrough 
the  Armed  Forcei'op  throu^  spe- 
cial ,  heavy-equiprfient''*  training 
school.   ^         ^       '     :  '  ^ 

The  apprenticeship  program  f  on- 
situ  of  at  least  3  years  of  on-the-job 
training,  as  wejl  as  144  hoprs  a  year 
of  related  classroom  instruction. 

Under  the  fopervision  of  ex^-^ 
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Operating  engineers  must|udge  distance  accurately  and  handle  controls  precisely. 

pcnenced  opemUng  Vngineers.  ap-  ^Operating  engineers  who  have 
-  prenUces  \^^rk      oilers      as  help-  .  leadership  ability  ma>  become  su- 


ers    InjUal  lasjps  include  cleaning.'* 
-greasing,  ^  repairing. -*anii  starting 
machnnes  .  Wthm^  a    year,  ap- 
prbntice^  are  usuatt-v  gven  the  op- 
portunity    -to     perform  simple 
maLhin?  opetJtioris.  such  as  light 
lifts  w»il|fca  crane  ^  In  time. 'they 
^*  recc^ve*^?ss  supefMsion  and  more 
Jrespt|nMf)iltt>  In  the  ciassroum.  ap- 
prentices receive  instruction  in  en- 
gine operation  and  repair,  cable 
splici/g. '  hydraulics,  welding,  and 
safety  and  firstwiid 

For  ^apprentice  jobs,  employers 
,  prefe/  to' hire  high  school  or  voca- 


perv  isors.  but  opportunities  are 
few  Some  operating  engineers  start 
their  own  eVcavaJing  and  grading 
business 

to  * 
Employment  Outlook 

Job  opportunities  for  operating 
engineers  should  be  fairly  plentiful 
over  the  longrun  Employment  in 
this  occupation  is  expected  to  grow 
much  faster  than  the  average  for  all 
occupations  through  the  mid- 
1980*s  Population  and  business 
growth  will  lead  to  the  construction 


jional  school  graduates  who  are  jt^  <^f.  niore    factories,    mass  transit 


le<jst  I^i  years  uld  Courses  m  driver 
education  and  automobile 
mech^inic's  provide  a  helpful 
backgr^^und  FAperience  in  oper- 
ating iraclbrs  and  other  farm  nl^i- 
cMhery  also  1*^  helpful 


systems,  office  buildings,  power- 
plants,  and  other  -"structures, 
thereby  increasing  the  demand  for 
operating  engineers  More  operat- 
ing^enginecrs  also  will  be  needed  m 
other  areas,  such  as  maintenance 


on  highvir^>s  and  matcnals  move- 
ment in  factones  and  mines 

Bes»dcs  the  job  openings  created 
by  empIo>mcnt  growth*  many 
openings  will  arise  as  experienced 
operating  engineers  retrre*  dic»  or 
transfer  to  other  occupations/ Jobs 
shcujid  be  easiest  to  find  dunng 
spnng  and  summer  since  construc- 
tion picks  up  as  the  weather 
becomes  warmer  However, 
bcca^  construction  activity  is  sen- 
sitive to  ups  and  downs  m  the 
economy,  the  pumber  of  job 
openings  ma>  fluctuate  from  year 
to  year 

^Earnings  and  Working 
Conditions 

Wage  rates  for  operating  en- 
gineers vary  according  to  the 
machine  operated  According  to 
19*^4  estimates  of  union  wages  in 
metrupolitaa  areas,  hourly  rates  for 
crane  operators  averaged  $8  40,  for 
bulldozer  operators,  S8  25,  and  for 
air-compressor  operators,  ^  $7  35 
Annual  earnings,  however,  may  not 
be  as  high  as  the  hourly  wage  rates 
would  indicate  becau^  some  work- 
time  may  be  lost  due  tq  bad  weather 
and  occasional  unemployment 
between  jobs  Hourly  wa^e  rates  for 
apprentices  start  aritbfcit  ^70  per- 
cent of  the  full  raleSaid  to  ex-. 
perienc£d  workers  S3  increase 
periodically  ^ 

Operating  .engineers  work  out- 
doors,  consequently,  they  usually 
.  work  steadily  during  the  warmer 
months^^  and  experience  -  slow 
periods  dynng  the  colder  months 
Time  also  may  bglost  due  to  rain  or 
snow  The  operation  of  some 
machines,  particularly  bulldozers  * 
and  some  types  of^scrapers,  is  physi- 
cally tiring  because  the  constant 
movement  of  the  machine  shakes  or 
jolts  the  operator. 

Many  operating  engineers,  are 
members  of  the  International  Union 
of  Operating  Engineers. 

Sources  of  Additional 
Information 

For  further  information  about  ap-  » 


CONSntUCTlON  OCCfPATIOSS 

prcndceships  or  work  opportunities 
in  this  occupation,  contact  a  local 
of  the  Intenutional  Union  of 
Operating  Engineers,  a  local  joint 
apprenticeship  coramitiee,  or  the 
nearest  office  of  the  Stale  ap- 
prenticeship agency  fn  addition, 
the  local  office  of  xhi  State  empFoy- 
ment  service^may  provide  informa 
tion  about  apprenticeship  and  other 
programs  that  provide  training  op- 
portunities 

For  general  information  aboujt 
the  work  of  operating  engineers, 
contact 

Inc    1957  E  St  vw   Washinjion  DC 
20006 

IntcmationaJ  Unon  of  Operating  En^ccr* 
1125  17th  Si  SW  ^Wwhingion.  DC 
20036 


.    PAINTERS  AND 
PAPERHANGERS 

(D.O.T.  840.381,  781  and  .844. 
and84I.78U 

Nature  of  tht  Work  ^ 

Painting  and  paperhanging  are 
separate,  skilled  trades,  although 
many  people  do  both  types  of  work. 
Painters  apply  paint,  vamish,  and 
other  finishes  to  building  surfaces 
to  decorate  or  protect  them.  Paper- 
hangers  cover  walls  and  cci/ings  of 
rooms  with  decorative  wallpaper, 
fabric,  vinyl,  or  similar  materials.  * 

One  of  the  primary  duties  of 
painters  is  to  prepare  the  surface  to 
be  painted.  They  remove  loose 
paint  by  scraping,  or  by  heating 
with  a  blowtorch  and  then  scraping. 
They  also  remove  dust  and  grease, 
nil  nail  holes  and  cracks,  sandpaper 
rough  spots,  and  brush  off  dust. 
When  painting  new  surfaces,  they 
usually  cover  them  with  a  prime 
sealer  or  coat  to  make  a  suitable 
surface  or  base  for  the  finish  coat. 

Painters  must  be  skilled  in  han- 
dling brushes  and  other  painting 
tools  so  that  they  can  apply  paint 
thbroughly,  uniformly,  and  rapidly 
to  any  type  of  surface.  They  must 


be  able  to  nux  pamts  and  match 
colors,  using  a  knowledge  of  paint 
composition  and  ^lor  Karmony. 
They  also  m4$t  know  the  charac 
teristics  of  common  types  of  paints 
and  finishes  from  the  staiKipoints  of 
durability",  suitability,  and  ease  of 
handling  and  application. 

Painters  often  use  rollers  or  spray 
guns  ir&tead  of  brushes  Rollers  are 
used  on  even  surfaces  such  as  walls 
and  ceilings  Spray  guns  are  used  on 
surfaces  ciiat  are  difficult  to  paint 
vrjth  a  brush,  such  as  cinder,  block 
and  metal  fencmg.  Bpth  rollers  and 

sprd>  guns  permit  faster  painting   ^^^/tteiuning.  Frequently,  it  is  nc9es- 
Painters  also  erect  scaffolding,    sary  for  paperhangers  to  do  minor 
including  **swing  stages"  (scaffofds    plaster  patching. 


267 

suspended  b>  ropes  of  caWes  at- 
tached to  roof  hooks;  and  'bosun 
^,hairs,*"  which  they  use  when  work- 
mg  on  tall  buildings  and  smular 
structures. 

-The  first  step  in  paperhanging  is* 
.to  prepare  the  surface  to  be 
covered  Papcrhangers  ^pply 
sizing,"  a  prepared  material  that 
makes  the  surface  to  be  prepared 
less  porous  and  assures  better 
sticking  of  the  paper  In  doing 
redecorating  work,  they  may  have 
to  remove  old  paper  by  ^soaking 
or— if  there  are  many  layers— by 


268 


OCCLPATIONAL  OUTLOOK  HANDBOOK 


Papcthangcrs  measure  the  area 
lobe  covered  and  cut  a  length  from 
the  roll  of  wallpaper,  after  careful!> 
positionmg  the  patterns'  to  match  ai 
the  ceiling  and  baseboard.  The> 
then  appi)  paste  to  the  sinp  of 
paper,  place  it  on  the  wall,  and 
smooth  it  by  hind  or  with  a  brush. 
The>  cut  and  fit  edges  at  the  ceiling 

,  and  base,  and  smooth  scafns. 
between  strips  with  a  roller  OT  other 
special  tool-  The>  inspect  the  paper 
for  air  bubbles  and  other  imperfec 
tions  in  the  worK  Air  bubbles  are 
removed  b>  smoothing  the  paper 
stnp  toward' the  outer  edges  When 
working  with  wall  covenngs  other 
than  paper,  such  as  fabnc  or  vin>l, 
paperhangers  ,  follow    the  same 

>    general  procedure. 

4 

Placts  of  Employment 

About  450,000  pamters  and 
20,000  paperhangers  were  em- 
ployed in  4974.  Many  worked"  for 
contractors  engaged  in  new  ^con- 
struction, repair,  altera^on,  or 
'  modemizajion  work  Hotels,  office 
buildings,  shipyards,  manufacturing 
firms,  schools,  and  other  organiza- 
tions that  owri  ar^anage  extensive 
propcr!y  holdings  also  employed 
maintenance  painters 

A  high  proportion  of  worker^  in 
these  trades  were  m  busirress  for 
themselves  About  one-fourth  of 
the  painters  and  more  than  half  of 
.  the  ^paperhangers  were  ^If-cm- 
ployecf  In  comparisoh.  only  one 
terithof  all  bijilding  trades  workers 
were  self-employed 

Training,  Oth«r  Qualifications, 
and  A^vancainant 

Mos^  training  authorities  recom 
.  mend  the  completion  of  a  formal 
apprenticeship  as  the  best  wa>  to 
beccTmc  a  painter  or  papcrhanger. 
Many  people,  ihoweyer,  learn  the 
tr&des'  informally,  working  as  hpl- 
.pers  to  experienced  painters  and 
*  'paperhangers. 

^     The  apprenticeship  for  painters 
and  paperhangers  generally  consists. 


of  3  >ears  of  on  the  job  training,  m 
addition  to  144  hours  of  related 
classroom  instruction  each  year. 
Apprentices  receive^'instruwUon  in 
subjects  such  as  color  harmony, 
paint  chemistry »  cost  estimating, 
pamt  muing  and  matching,  and 
safety.  They  also  ieam  the  reUtion- 
ship  between  painting  a^d  paper 
h^gmg  and  the  work  performed  by 
th^  other  building  trades.  Ma^y  ap^ 
prenticeships  combine  painting  and 
paperhanging. 

Appftcanis  for  apprentice  or 
helper  jobs  generally  must  be  at 
least  l^  years  old  and  physi 
cal  condition.  A  high  school  or  vo 
cational  school  education  is 
preferred,  although  not  esscnUal. 
Courses  in  chemistry  and  general 
shop  are^  useful.  Applicants  should 
4iave  manual  <iexterity  and  a 
discerning  color  sense.  They  cannot 
be  allergic  to  fumcs^  from  paint  oi 
other  materials  u|^d  in  these  trades- 
Painters  and  paperhangers  may 
advance  to  jobs  as  cost  estimators 
for  painting  and  decorating  con- 
tractors- Some  may  become  sm- 
perintendehts  on  large  contract 
painting  jobs,  or  they  may  establish 
their  own  painting  and  decorating 
businesses. 


Employment  Outtook 

Employment  of  painters  is  ex- 
pected to  grow  more  slowly  than 
the  average  for  all  occupations 
through  the  mid-1980's.  Replace- 
ment needs  will  create  more  job 
openings  than  growth.  Many  new 
workers  will  be  hired  to  replace  ex- 
perienced painters  who  retire,  cfie, 
or  leafve  their  jobs  for  other  reasons 
The  number  of  job  o{)enings,  how- 
ever, may  greatly  from  year  to 
yea^  because  the  demand  for  paint 
ers  IS  sensitive  to_  changes  in 
economic  conditions,  particularly 
fljctuations  in  constructiqn  activi 

Over  the  long  run,  population 
and  business  grpwth  wUI  cre^  a 
.nsing  demand  for  newMj^es  and 
buildings  and  more  wprkers  ^ill  be 


needed  to  paint  these  structures. 
Additional  workers  also  will  be 
hired  to  repaint  existing  structures, 
even  though  improved  methods  of 
applying  jpacnt,  which^make  it  easier 
for  homeowners  to  do  their  own 
repainung,  may  limit  employment 
growth.  ' 

En)ploymcnt  of  paperhangers  is 
expected  to  increase  about  as  fast 
as  the  average  for  all  occupations 
through  the  mid-1980's.  The  de^ 
mand  for  these  workers  should  be 
stimulated  by  the  nsing  popularity 
of  wallpaper  and  more  durable  wall 
coverings  Such  as  vinyl,  Smce  this  IS  ^ 
a  relatively  small  trade,  however, 
job  openings  for  paperhangers  will 
be  far  less  numerous  than  those  for 
painters. 


Earnings  and  WoTichig 
.  Conditiona 


•of 


Based  on  a  survey 
metropoUtan  areas,  union  hourly 
rates  for  painters  and  paperhangers 
averaged  about  S8.I0  in  1974.  In 
companson,  the  average  rate  for 
experienced  union  workers  in  all 
union  building  trades  was  58.16  an 
hour.  The  annual  incomes  for  sopie 
painters,  particularly  those  on  out- 
side jobs,  may  not  be  as  high  as 
hourly  rates  would^indicate  because 
some  worktime  is  lost  due  to  bad 
weather  and  occational  unemploy- 
ment between  jobs. 

Hourly    wage    r^ates    for  ap- 
prentices usually  start  at  50  percent 
of  the  rate  paid  to^xpetienced  wor- 
kers and  increa^  penodically  until 
the  full  rate  of  pay  is  reached  at  the  ^ 
-completion  of  apprenticeship.  PairK 
iters  and  paperhangers  must  stand 
br  long  periods  Their  jobs  also 
equire  a  considerable  amount  of 
'Spbing.  and  bending.  A  painter 
n^t .  have  strong  arms  because 

Siuch  uf  the  work  is  done  witk  arms  - 
iised  overhead.  Painters  and 
apeVhangers  risk  injury  from  slips 
or  falls  uff  ladders  and^  sCaffold^ 
However,  the  Injury  rate  for  em-  , 
pluyeex^f  painting,  paperhanging, 
anil  J^orating  contractors  in  the>  ^ 


ERiC^ 


279 


COVSTRUCTIOS  CKXLPATlbsS 


269 


vonstruclion  indastr>  has  been  sig 
nifican^l>  lov»cr  trtar.  the  average 
for  coir^ct   construction   as  a 

large  proportion  of  painters 
and  paperhangers  are  members  of 
the  international.  Brotherhood  of 
Painters  and  Allied  Trades,  A  fev» 
are  members  of  other  onions 

Sourctt  of  Additional. 
Information 

For  details  about  pamting  and 
paperhanging  apprenticeships  or 
other  work  opportuniues  in  these 
trades,  contact  local  painting  and 
decorating  contractorsf  a  local  of 
the  kitemationai  Brotherhood  of . 
.Painters  and  Allied  Trades;  a  local 
joint^I-^n  ion- management  •  ap- 
prenticeship- Committee,  or  the 
nearest  o^ice  of  the  State  ap- 
prenticeship agency  or  State  em- 
ploym^t  service 

For  general  inform*ation  about 
the  work  of  painters  and  paperhan- 
sgers,  contict 

tniemationai  BrcHherhood  of  Pamicrs  and 
.      Albcd    Traded.    1^25    K  "  St  ,  NW 
Washington,  D  C  20006 

Painting  and  Decorating  Contractors  As 
•     .  sociation  of  Anfcnca  2625  West  PctcJ  * 


son  Ave  .Chicago.  Ill 


^PtASTERERS 

(DOT  8^2  381  and  781)' 

Natura^of  tht  Work  • 

.  Plasterers'  finish  interior  walls 
and  ceilings  with  plaster  coatings 
that  form  fire-resistant  and  relative- 
ly soundproof  surfaces,  they  apply 
durable  cement  plasters  or  stucco 
to  exterior  surfapes.  Plasterers  also 
cast  omamentaJ  designs  in  plaster. 

In  interior  work,  these  workers 
usy^ly  apply  three  distmct  coats  of 
pfaster— scratfch,  brown^and  fin^^hT 
They  apply  an  initial  or  scratch  coat 
dh'cctly  to  cither  mcial  or  gypsum 
lath  (backing  to  which  plater 
rea()il>  adheres)  and  then  scratch 


this^coat  with  a  special  raking  tool 
before  it  hardens  The  raking  helps  . 
the  next  coat  stick.  When  the 
plaster  has  set  su^icientiy^  the 
brown  coat  or  second  la^r  of 
plaster  is  applied  Plasterers 
straighten  and  float  this  second 
layer  with  various  plastenng  tools 
to  prepare  the  surfaces  for  final 
finishing.  The  finish  coat^' usually  a 
white  \ime  mu,lUrc,  is  a  &iin  cover- 
ing that  f>lasterers  Snusl  apply 
quickly  and  finish  smoothly  with 
trowel,  brush,  and  water.  Often,  in-' 
stead  of  a  smooth  coat,  they  make  a 
variety  of  decorative  textures,  such 
as  swiri,  stipple  (dotsj,  and  sand 
finishes,  b^  floating  6c -s4np  trowel- 

ino  ^  •  \  * 


For  extenor  cement  plaster  or 
stucco  work,  plasterers  apply  an  ini- 
.ual  or  scratch  coat  to  wire  lath  in' 
the  same  way  as  they  plastcSr  inten- 
or  surfaces.  The  finish  coat  is 
usually  a  mixture  of  white  cement 
and  sand  or  anotlier  finish  matenaL 
Marble  or  gravel  chips,  for  exam- 
ple, may  be  imbedded  into  the  soft 
plaster  to  form  a  textured  surface. 

Plasterers  sometimes  do  complex 
decorative  and  ornamental  work, 
por  example,  they  may  mold  in- 
tricate designs*  for  the  walls  and 
ceilings  of  public  buildings. 
Plasterers  who  do  this  work  must 
follow  blueprints  and  other  specifi* 
cations  furnished  by  arcliitects. 

Plasterers  use  many  special  tools. 
They  hold  the  plaster  mixture  on  a 
hawk  (a  light  metal  plate  with  a 
handle)  and  apply  the  wet  mixture 
with  a  trowel/  Smoothing  and 
finishing  are^  done  with 
straightedges,  beveled^es,  rods, 
floats,"  and  other  hahdtools  They 
also  may  use  spray  machines  to 
apply  plaster  on  both  base  and 
finish  coats.  _  ' 
"Apprentidcs  wbrk  directly  w<th^ 
experienced  plasterers  to  acquire 
their  skiHjf  Laborers  or  hejpers  mix 
and  c^rry  m^teriafs  for  p!astcrers|| 
They  also  set  up  scaffolding 

Ptacta  of  Emptdyn^ht  - 

.Plastercrsr— who  numbcred^aboul 


26,000  in  1974— worked  mostly  on 
new  construction.  Many  also  did  al- 
teration, work,  particularly  where 
^cial  architectural  and  lighung  ef- 
fects were  part  of  the  byilduig 
iyotfefnizat^n.  /  SomB.  plasterers 
repaired  older  building. 

About  1  out  of  every  5  plasterers 
was  self-employed. 

Training,  Othtr  Quartflcattona, 
and  Advanctmtnt 

Most  training  authondes  recom- 
mend comptction  of  an  apprentice- 
ship as  the  best  way  to  learn  plaster- 
ing However,  many  beginners  have 
learned  the  trade  by  working  as  hel- 
pers or  laborers,  observing  and 
being  taught  by.  experienced 
plasterers. 

Apprenticeship  programs 
generally  consist  of.3  <^>r  4  years  of 
on-the-job  trainings  iriMaddition  to  at 
least  144  hours  of  annual  classroom 
instruction  in  drafting,  blueprint 
readfng,  and  -.mathepriatics  f6r 
layou^.work. 

Applicants  for  apprentice  or 
helper  jobs  generally  must  be, at 
least  17  years  old,  in  good  physical 
condition,  and  have  manual 
dexterity.  Applicants  who  have  a 
high  school  or  vocational  school 
education  are  prefeirrcd.  Courses  in 
g^eral  mathematics,  mechanical 
drawing,  and  shop  provide  a  useful 
background.  -  ^ 

Plasterers  may  advance  to  super- 
visor, superintendent,  or  estimator 
for"  plastering  contractors,  or  may 
become  self-employed.  • 


Employmtnt  Outlook 

Little  change  is  expected  in  the 
employment  of  plastecers  through 
the  mid-1980's.  Nevertheless,  a 
relatively  small  number  of  job 
opemngs  will  result  from  the  need 
to  replace  expenenced  workers 
who  reure,  die,  or  transfer  to  other 
Occupations.  '  *  . 

The  use  of  dryweH  ntaTcriaI$  ii\  ' 
place  of  plaster  has  reduced  the  df-  ' 
mand  for  plasterers  in  reSfent^eafs.  ^ 
Ne  V erth^less',  plaslere n^^^^afe  - 
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needed  for  renovating  older 
buildings  that  have  plaster  walls. 
Plaster  ts  also  used  in  scene  of  the 
more  expensive  new  buDdings  and 
on  curved  surfaces  where^dtywall 
materials  cannot  be  used.  ( 

Earnings  and  Worldng 
CondWona 

Based  ^on  a  survey  of 
metropolitan  areas,  union  wage 
rates  for  {i^^astererl  averaged 
an  h<?ur  ^  1974,  compared  with 
$8\  1 6  for  union  workers  in  all  build- 
mg  trades.  Apprentice  wage,  rates 
st^.  ^t  about  half  th^  rate^l^jiii.to 
expen4fed!^Iast<r^  ^^l^^fk^ 

Pla^t^Sg  requires  considerable 
standing,  stoopmg,  and  lifting. 
Plasterers  work  outdoors  whexi  ap- 
plymg  stucco  but  most  jpbs  are  m- 
doors. 


A  large  proporticnfi  of  plasterers 
are  members  of  unions.  They  are 
represented  by  either  the  Operative 
Plasterers*  arwi  Cement  Masons'  In- 
terEiatK>nal  Association  of  the 
United  States  and  C^^^Am^  or  the 
Bricklayers,  Masons  and  Plasteren' 
International  Union  of  America. 

SourcM  of  Additional 
Information 

'^^-^ fSr  information  about  ^ ; 
prcndceships  or  other  work  oppoK 
timities,  contact  local  plastering 
cy tractors;,  tocab  of  the  'tthwtis 
cf»cvi©^til^'-*Sm^^  ^^/oclTjoint 
*  union-manigemisnt  *  appi^ticeship 
committec;'or  the  nearest  office  of 
the  Sute  appreiidceship  agency  or 
the  State  employment  service. 

For  general  information  about 
the  woxic  of  plasterers,  contact: 


Ftaft^ftrs  flfiifth  ealNng. 


cioctti  Uttkxi  of  America,  ItS  iSdi  St 
KW^Waititf«toci,D  C  2000S 

lokcmatiooal  AMOcktioo  of  W*Il  <u»d  Ce3- 
ii^  Cootr»ctofi,  1775  Cbardb  St  NW^ 
WMbiacioci,  D.C.  200^ 
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PLUMBERS  AND 
PIPEFnTERS 

^     (D.O.T.  862.381) 
« 

N«tur«  of  Ihii  Wort 

Plumbers  and  pipefitters  install 
pipe  systems  that  carry  water, 
itcam,  air,  or  other  liquids  or  gases. 
They  also  alter  arKl  repair  existing 
pipe  systems  and  install  plumbing 
fixtures,  appliances,  and  heating 
and  refrigeration  units.  ^ 

Although  pluml)ing  an4 
pip^fitting  are  sometimes  con- 
sidered a  single,  trade,*  workers  can 
specialize^  in  either  craft.  Plumbers 
install  water,  gas,  and  waste 
disposal  systems  irj  homes,  schools, 
factories,  ^  and  other  buildings. 
Plumben  J  initially  "rough  in** 
(iiutall)  ibe  pipe  system  as  the 
building  progresses;  during  the  final 
construction  stages  they  install  the  , 
heating  and  air-conditioning  units 
and  connect  radiators,  ^  water 
heaten,  ajid  plumbing  fixtures  s^qh 
as  bathtubs  and  sinks.  Pipefitters  in- 
stall both  high-  and  low-pressure 
pipes  that  carry  hot  water,  steam, 
and  other  lic^ui^  and  gases.  For  ex- 
ample, pipelitteirs  install  the  com- 
plex pipe  systems  in  oil  refineries  ^ 
and  chemical  processing  plants. 

Some  .plurnbers  and  pipefitters 
specialize  in  gas,  steam,  or  ^rihkler 
fitting.  Gasfitten  install  and  mait^_ 
tain  the  fittn^  aod  extensions  that 
connect  gasline  ma^  wijh  the  lines 
leading  to  homes.  Steamfitters  as- 
semble and  install  st^am  or  hot 
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water  systems  for  commcrciaJ  and 
industrial  uses  Sprinkler  fitters  in 
stall  ai)d  maintain  the  piping  for  fire 
extinguishing  systems. 

Plumbers  and  pipefitters  use 
wrenches,  reamers,  drills,  braces 
and<  bits,  hammers,  chisels,  saws, 
and  other  ha;idtools.  Power 
ifiachines  often  a^e  use^  tp  cut, 
bCTRtr  and  thread  pipes  Ha;id- 
operated  hydrauhc  pipe  benders 
also  are  Hsed  In  addition,  plumbers 
and  pipefitters  use  gas  or  acetylene 
torches  and'weldmg,  soldering,  and 
brazmg  equipment 

*  -\Plact«  of  Employrotnt 

•  Most  plumbers  and  pipefitters— 
who  numbered  about  375,000  in 
1974— work  for  plumbing  and 
pipefittmg  contractors  engaged  in 
new  constructjpn  activit>,and  work 
mainl>  at  the  corfetn^ction  site.  A 
Substantial  proporlioiy  of  plumbers 
are  self-cmployed  /or  work  for 
plumbing  contractors  doing  repair, 
alteration,  or  modemizatjon  work. 
Some  plumbers  install  and  maintain 


buifdins[.tracr0s.  \ 


pipt,  systeips  for  government  age^^ 
cies  ^d  public  utilities,  and  some 
work  on  the  construction  of  ships 
and  aircraft.  Others  do  main- 
tenance work  in  industrial  and  com- 
mercial buildings.  Pipefitters,*  in' 
particular,  are  employed  as  liiain- 
tenance  personnel  in  the  petrole- 
um, chemical,  and  fodd-processing 
industries  where'  manufacturing 
operations  include  the  processing 
of  liquids  and  gases  through  pipeV  ^ 

Training,  Other  Qualifications^ 
and  Advancemtnt 

Most  training  authorities  recom- 
mend a  formal  apprenticeship  for 
plumbers  or  for  pipefitters  as  the 
best  way  to  learn  all  aspects  of  these 
trades  A  large  number  of  pccJpT^ 
however,  have  learned  these  trades 
by  working  for  several  years  as  hel- 
pers to  experienced  plumbers  and 
pipefitters,  and  observing  and 
receiving  instruction  from  them 

Most  apprentice^ip  programs 
for  plumbers  and  pipefitters  are 
sponsored  through  union-manage- 
mcpt  agreements  and  usually  con- 
sist of  5  years  of  on-the-job  training, 
in  addition  to  at  least  144  hours  of 
related  classroom  instruction  an- 
nually On  the  job,  apprentices 
learn  to  use  the  tools,  machines, 
equipment,  and  materials  of  the 
trade  Classroom  instruction  covers 
subjects  such  ,as  drafting  and 
blueprint  reading,  mathematics  ap- 
plicable to  layout  work,  applied 
physics  and  chemistry,  and  local 
building  codes  and  regulations. 

Applicants  for  apprentice  or 
hefper  jobs  are  generally  required 
to  be  at  least  16  years  old  and  in 
good  physical  condition.  A  high 
school  of  vocational  school  educa- 
uon  is  generally  recommended. 
Courses  -in  chemistry,  general 
mathefmatics,  mechanical  drawing^ 
physics,  and  shop  are  helpful.'  Ap- 
pli'cants  may  be  given  tests  to  deter- 
mine^ whether  they  have  the 
mechanical  aptitude  required  in 
these  trades.  ^0  obtain  a  plumber  s 
or  pipefitfer's.  license,  which  some 
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communities  require,  an  apprentice 
must  pass  a  special  examination  to 
demonstrate  knowledge  of  the 
ttade'and  of  the  local  building 
codes. 

Some  plumbers  and  pipefitters 
may  become  supgrvisors  for  plumb- 
ing and  pipefitung  contractors. 
Many  go  into  business  for  them- 
selves. As  they  expand,  jbeir  activi- 
ties, they  may  employ  other  wor- 
kers and  become  contractors.  In 
most  localities,  contractors  are 
required  to  obtain  a»  master 
plumber's  license. 


Employment  Outlook  ^ 

ErDployment  of  plumbers  and 
pipefitters  is  expected  to  grow 
^J^Siilsi  than  the  average  for  all  occu- 
pations through  the  mid-I980*s. 
Tliousands  of  job  openings  are  ex» 
pected  because  of  employment 
growth  and  the  need  to  replace 
plumbers  and  pipefitters  who  r^ire, 
die,  or  stop  working  for  other 
reasons. 

Employment  is  expected  to  grow 
mainly  as  a  result  of  the. anticipated 
increase  in  construction  activity. 
Furthermore,*  plumbing  will 
become  more  important  in  many 
types  of  construction.  For  example, 
many  homes  will  have  air-condi- 
tioning and  appliances  such  as 
washing  machines  and  kitchen 
waste-disposal  equipment.  Chemi- 
cal and  petroleum  refineries  and, 
coal  gasification  and  nucjear 
powerplants,  which  use  extensive 
pipework  in  their  proces^ngNactivi- 
ties,  are  expected  to  expand,  thus 
creating  additionaLjobs  for  plum- 
bers and  pipefitters.  Maintenance^^ 
repair,  apd  modernization ^pf  <?tist- 
ing  plumbing  or  piping  systems  also 
will  create  employment  ojjportuni- 
ties. 

Growth  in  these  trades  is  ex- 
pected to  be  fairly  steady  in  the^ 
years  ahead.  Employment  of  plum- 
bers and  pipefitters  is  less  sensitive 
to  ups  and  downs  in  construction 
activity  than  are  most  other  build- 
ing trades. 


\ 
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Earrtings  and  Working 
Conditions  ' 

According^  to  ^  a  survey  of 
metropolitan  areas,  union  wage 
rates  for  plumbers  and  for  pipefit 
ters  averaged  $9  an  hour  in  19*^4, 
compared  with  $8.16  an  hour  for 
union  workers  ii>*^ll  building  trades 
Annual  .earnings  of  viorkers  in  these 
fields  are  among  the  highest  in  the 
buildmg  trades  because  plumbing 
and  pipefitting  are  affected  less  by 
b^d  ^weather  and  fluctuations  in 

^  construction  activity  than  are  most 

.other  building  trades 

\Apprcntice  wage  rates  start  at 
frohT^40  to  50  percent  of  the  rales 
paid  to  expenenccd  workers  anJin- 
crease  periodically. 

Plumbing  and  pipefitting  work  is 
active  and  sometimes  strenuous. 
These  workers  frequentl>  must 
stand  for  long  periods  and  occa- 
sionally work  in  cramped  or  un- 
comfortable positions  They  risk 
the  danger  of  falls  from  ladders, 
cuts  from  sharp  tools,  and  bums 
from  hot  pipes  The  injury  rate  for 
employees  of  p^ynbing*  heating, 
and  air  conditioning  contractors  In 
the  construction  industry  has  been 
about  the  same  as  the  average  for 
contract  constr<iction  as  z  wholei 
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but  higher  than  the  average  for 
manufacturing. 

Many  plumbers  and  pipefitters 
are  members  of  the  United  Associa 
tion  of  Journeymen  and  Ap- 
prentices of  the  Plumbing  and  Pipe 
Fitting  Industry  of  the  United  States 
and  Canada.T 


Sourcei  of  AddftTonal    -  ^ 
Information  * 

Ftfr '  informatwn  ^bout  ap- 
prenticeships or  wo/k  opportunities 
in  these<-lua4es,  /  contact  local 
plu/nbing,  heating,  and  air-condi- 
tio'nJng  contractors;  "Si  local  of  ^Xh<L 
union  mentioned;  .a  local  joint' 
ur^ion-management  apprenticeship 
committee;  or  the  nearest  office  of 
the  State  erhploy men t  scrvio:  or 
State  apprenticeship  agency. 


For  general  information  "about 
•the  work  of  plumbers,  pipefitters, 
and  sprinkler  fitters,  contact; 

Naoonal  A^jocxation  of  PlumbiR{*Heattng- 
Cooltnx  Contractor!.  1016  20tb  Sl 
NW  .  Washington.  D  C  20036 

Nauonai  Autonutic  Spnnkler  and  Fire  Con- 
trol Assoctatioo,  277  Park  Ave  ,  Nci^ 
-   York,  NY  10007 

Lniied  AssocmOon  of  Journeymen  and  Ap- 
prentices of  the  Plumbing  and  Pipe 
Fitting  industry  of  the  United  States  and 
Canada,  90i  Massachusetts  Xve  NW 
Washin|ton,DC  20001 


ROOFERS 

(DOT.  804  281,  843  844. 
866.381) 


and 


Nature  of  tha  Woric 

loofers  apply  composition  roof- 
ing and  odier  matenals,  such  as 
metal  and  tile,  to  the  roofs  of 
buildings.  They  also  waterproof  and 
dampproof  walls  and  other  building 
suifaces.  — 

To  app(y  composition  roofing, 
roofers  first  place  strips  of  asphalt 
or  tarred  felt  over  the  entire  sur- 
face. They  then  apply  a  coating  of 
tar,  asphalt».or  other  tarlike  materi- 
al. This  process  is  repeated  until  at 
least  three  layers  of  felt  are  m  place. 
Finally,  they  apply  asphalt*  or 
graveUand-tar  surfacing  to  protect 
the  roofing  matenals  from  weather. 
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Other  types  of  composition  roof- 
ing, such  as  roll  roofing  and  asphalt 
shingles,  are  overlapped  and 
fastened,  to  the  roof  with  nails  or 
asphalt  cefeent.  If  necessary, 
matenal  is  cut  to  fit  comers,  pipes, 
and  chimneys.  Wherever  two  roof 
surfaces  intersect,  roofers  cement 
or  nail  flashing  (strips  of  felt  or 
metal)  over  the  joints  to  make  tiierrf 
watertight. 

Roofers  also  use  metal,  tile,  and 
«^^te.  They.build  metal  roofs  by  sol- 
dering together  metal  sheets^and 
nailing  them  over  the  wood 
sheathing.  To  install  tile  and  slate 
roofs,  they  place  a  covering  of  felt 
over  the  wood  sheathing,  punch 
holes  in  the  slate  or  tile,  and  nail  it~ 
to  the  sheathing.  Each  row  of  slate 
pr  tile  overlaps  the  preceding  row. 
Finally,  roofers  fiover  exposed  nail- 
heads  with  cement  to  prevent  n^t 
and  water  leakage.  They  use  Ijanrf-* 
tools  such  as  hammers,  roofing 
knives,  mops,  and  calking  guns. 

Roofers  also  waterproof  and 
dampproof  masonry  ^d  concrete 
walK  and  floors.  To  prepare  sur- 
faces for  waterproofing,  they 
remove  rough  spots  with  a  hammer 
and  chisel  or  rubbirig  brick  before 
"applying  a  coat  of  liquid  water- 
proofing compound  .with  a  b^sh. 
They  also  may  paint  or  spray  sur- 
faces with  a  waterproofing  material 
or  nail  waterproofing  fabric:  to  sur- 
faces. When  dampproofing,  they 
usually  spray  a  coating^ of  tar  or 
asphalt  6n  interior  of  exterior  sur- 
/aces. 

Places  of  ^mploym«nt 

'-About  90,000  roofers  wery  em- 
ployed in  1974.  Most  irorked^for,  . 
coofirig  contractors  on  construction 
or  repair  jobs.  Some  worked  for 
businesses  and  government  agen-  o 
cies  that  (^o  their^wn  construction 


and  repair*  work.  ^  A 
were  self-employed. 


few  roofers 


Training,  Othar  Qualifications, 
and  Advancamant 

Most  traming  autho^ties  recom^ 
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CONSTRUCTION  OCCUPATIONS 
ST 

mend  completion  of  a  3  year  ap- 
prenticeship program  as  the  best 
way  to  learn  this  trade.  The  pro- 
gram generally  consists  of  a 
minimum*  of  1,400  hours  of  on-the- 
job  training  annually,  in  addition  to 
144  hours  of  classroom  instruc'tion 
in^subjccts  Such  as  bliytprint  rpad- 
ing^  mathematics,  ^d  safety.  The 
majority  of  workers,  however, 
acquire  roofing  skills  mformally  \fy 
workmg  as  roofers'  helpers  rather 
than  through  apprenticeship  pro- 
grams. 

For  those  interested  m  becoming 
roofers,  a  high  school  education  or 
its  equivalent  is  helpful,  as  are  cour- 
ses in  mechancial  drawing  and  basic 
mathematics.  Good  physical  condi- 
tion and  a  good  sense  of  balance 
also  are  important  assets.  Appli- 
cants fc^v  apprenticeship  programs 
*  usually  must  be  at  least  18  years 
old. 

Roofers  may  advance  to  su(>er- 
visor  or  to  superintendent  for  a^ 
roofing  contractor.  Also,  they  may 
enter*  business  for  themselves  and 
hire  other  roofers. 

s 

Employmtnt  OuUook  " 


Earnings  and  Working 
Condltiont 


^/^ploym^trT  of  roofers  is  ex- 
pected to- increase  faster  than  "the 
average  for  all  occupations  through 
the  mid-1980*s  More  roofers  will 
be  needed  due  to  the  longrun  in- 
crease in  construction  activity  New 
construction  and  repair^on  existing 
roofs  will  provide  most  of  the  work 
opportunities  Dampproofmg  and 
waterproofing,  however,  will  pro- 
vide an  increasing  ^iroportion  of 
roofers'  wocK.  besides  the  job 
openings  resulting  ^rom  employ- 
ment growth,  some  openings  will 
arise  from  the  need  to  replace  ex- 
perienced roofen  whO'  retire,  die-, 
0/  stop  working  for  other  reasons. 
Because  censtruciion  activity  fluc- 
tuates, however,  job  openings  may 
be  plentiful  in  soni^ years,  scarce  in 
others.  Jobs  should  be  easieft  to 
find  during  spring-  and  summer 
since  roofing  work  picks  up  as  the 
weather  becotncs  warmer. 


L/nion  roofers  in  metropolitan 
areas  had  estimated  average  wages 
of  S8  1 0  an  hour  in  1 974,  about  the 
same  as  the  average  for  all  union 
buVl^  ing  trades  workers  Since  roof- 
ings work  is  somewhat  seasonal  anS 
time  may  be  lost  due  to  bad  weather 
and  occasional  unemployment 
between  jobs,  annual  earnings  may 
not  be  as  high  as  hourly  rates  of  pay 
would  indicate. 

Apprentices  usually  start  at  65 
percent  of  the  skilled  roofer's  pay 
rate  and  receive  increases  periodi 
cally. 

Roofers'  wor|c  is^  sometimes 
strenuous  It  involves  a  lot  of  stand- 
ing, as  well  as  climbing,,  bending, 
and  squatting  Rdofers  risk  injuries 
from  slips  or  falls  from  scaffolds  or 
roofs,  and  may  have  to  be  outdoors 
in  all  tyiDes  of  weather,  particularly 
when  making  repairs  The  work 
m^y  be  especially  hot  during  the 
warmer  months  ^ 

Many  roofers  are  members  of  the 
United  Slate,  Tile  and  Composition 
Roofers,  Damp  and  Waterproof 
Workers  Association. 

Sourcts  of  AddttloQai 
Information 

For  information  about  roofing 
apprenticeships  or  work  opportuni- 
ties in  this  trade,  contact  localfeof- 
ing  contractors,  a  local  of  the  union 
previously  mentioned,  a  local  joint 
union-management  apprenticeship 
committee,  or  the  nearest  office  pf 
{he  State  employment  service  or 
State  appVenticeship  agency,. 

For  information  about  the  work 
of  roofers,  contact:    .      '  ' 

National  Roofing  Contractors  Xuocution, 
'l5li  N.  Hariem  Ave,  Oak  Park,  III. 
60302. 


SHEET-METAL  WORKERS 

.     (D.O.T.  804.281  and  .884) 

Maturtrof  tht  Work 

'Shecft-metal  workers  on  a:on- 


structiOn  jobs  fabripate  and  install 
ducts  for  ventilating,  air-condition- 
ing, aud  heating  systems.  They  also 
fabricate  and  install  many  other 
she^t^metal  products,  such  as  roof- 
ing, sidmg,  and  neon  signs.  These 
workers  generally  are  more  skilled 
than  ihe  assembly-line  factory 
workers  who  also  make  sheet- 
metal  products  but  can  perform 
only  a  few  operations. 

in  heating  and  air-conditionmg 
duct  work,  sheet-metal  workers 
plan  the  job^to  determine  the  size 
and  type  of  metal  needed  before 
cutting  it  with  hand  snips,  power- 
dnven  shears,  and  other  tools.  They 
shape  the  metal  with  machines, 
hammers,  and  anvils,  then  weld, 
bolt,,  nvet,  solder,,  or  cement  the 
seams  and  joints.  Some  ducts  are 
readymade  and  require  little  fabn- 
cation  at  the  worksite.  To  instaH 
ducts,  components  are  fitted 
toother,  hangers  and  braces  are  in- 
stalled for  support,  and  joints  are 
connected  and  soldered  or  welded. 
Some  sheet-metal  workers  special- 
ize in  either  shopwork  or  onsite  in- 
stallation; others  do  botk. 

Aacts  of'^Empioymtnl 

•  Sheet-metal  workers  in  the  con- 
^struction  industry — who  numbered 
about  65,000  in  1974— are  em- 
.pfoyed  mainly  by  contractors  who 
specialize  in  heating,  refrigeration, 
and  **air-conditioning  .equipment^ 
and  hy  general  contractors  engaged 
in  residential^  industrial,  and  com-' 
^mercial  building.  Additional  sheet- 
metal  j^rkcrs  are  employed  by 
goven^PM^igencies  or  bu^eWs 
that  do  their  own  construction  and 
alterau^i  workT  Very  few  are  self- 
employed. 

Beside^  those  iit  construction  , 
jobs,  thousands  of  skilled  sheet- 
metal  workers  are  employed  in  the 
railroad,  aircraft,. and  Shipbuilding 
industries.  Many  others  work  in'' . 
small  shops  that  manufacture  spe- 
cialty products,  such  as  custom « 
kitchen  equipjment  for  hotels  and 
restauranu."^  'Wms    that  make 
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blowers,  exhausts,  electncal  equip- 
ment, food  products  machiner>, 
and  turbines  aiso/erlploy  sheet- 
itjetal  workers.  ^ 

Sficet  melal,  v^rorkers   are  <A 
plo>cd  throughout  the  countr>.  but 
jobl  arc  conyentratcd  in  mclra 
pohtan  areas. 

Training,  Othtr  Quallficatlont, 
and  AdVancamtnt 

Most  training  authorities  recom- 
mend the  completion  of  an  ap- 
prenticeship program  as  the  best 
Nvay  to  learn  the  sheet  metal  trade 
Many  sheet  metal  workers,  hovC^ 
ever,  have  acquired  these  skills  by 
working  as  helpers,  observing  and 
being  taught  by  experienced  work 
ers.     '  c 

The     apprenticeship  program 
usually  consists  of  4  yearsof  on-the^^ 
job  training,  in  addition  to  related 
classroom  instruction.  On  the  job, 
apprentices  learn  to  use  the  tools. 


machines,  equipment,  and  materi- 
als of  the  trade.  Classroom  instruc- 
tion covers  subjects  such  as  draft 
ing,  blueprint  reading,  mathe- 
matics, and  safety  and  first-aid.  In 
addition,  apprentices  learn  the  rela- 
nonship  between  sheet-metal  >irork 
and  other  building  trades. 

Applicants  for  jobs  as  ap- 
prentices ^r  helpers  should  be  in 
good  physical  condition  and  have 
mechanical  aptitude.  Apprentices 
must  have  a  high  school  or  voca- 
uonal  school  education.  Courses  in 
mathematics,  mechanical  drawing, 
and  shop  provide  a  helpful 
background  for  learning ^he  trade. 

Sheet-metal  workers  in  construc- 
tion may  advance  to  supervisory 
jobs  or  niay  go  into  the  contracting 
business. 

Employmant  Outlook 


Employment  of  sheet-meial 
workers  in  construction  is  ex- 
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pecied  to  increase  about  as^  fast 
as  the  average  for  all  occupations 
through  the  mid  !980's.  In  ad- 
dition to  jobs  from  employment 
^wth,  many  openings  will 
arise  as  expenenc^ed  workers 
retire,  die,  or  leave  work  for  other 
reasons. 

As  population  and  business  grow, 
more  sheet-metal  workers  will  be 
needed  to*  install  air-conditioning 
and  heating  duct  work  and  ot})er 
sheet-metal  products  in  new 
houses, '  stores,  offices,  and  other 
buildings.  The  demand  for  air-con- 
ditioning systems  in  older  buildings 
also  will  speed  employment  growth, 
Athou^  employment  is  expected 
to  increase  ^ver  the  long  run,  jpb 
openings  may  fluctuate  from  year 
.to  year  due  to  ups  and  downs -in 
construction  activity.  When  con- 
struction activity  is  depressed,  jobs 
for  sheet-metal  wprkers  may  be 
available  in  other  industries. 


Earnings  and  Working 
Condttiont 

Union  shdet-metal  workers  in 
metropolitan  areas  had  estimated 
average  wages  of  $8.95  an  hour  in 
1974;  slightly  higher  than  the 
average  for  all  union  building  trades 
workers.  Sheet-metal  appren'iices 
generally  start  at  45  percent  of  the 
rate  paid  to  experid^ced  workers 
and  receive  periodic  pay  raises. 

Many  sheet-metal  workers  spend 
considerable  time  at  the  construc- 
tion site,  working  either  indoors  or 
outdoors.  Others  work  primarily  in 
shops  doing  fabricating  and  layout 
work. 

When  installing  gutters  ^  and 
skylighti,  they  work  high  above 
ground.  When  installing  ventilation 
and  air-cofiditioning  systems,  they 
may  work  jn  awkward  and  cramped 
positions.  Sheet-metal  workers  risk 
cuts  and  bums  from  materials  and 
tools.  The  injury  rate  for  workers  in 
this  trade  is  higher  than  the  average 
for  all  construction  woiicers. 

A  large  proportion  of  sheet-metal 
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workers  are  members  of  the  Sheet 
MetaJ  Workers'  International  As- 
sociatf6n. 

SourcM  of  A'ddWonal 
Information 

For  more  mformation  about  ap- 
prenticeships or  other  wprk  oppor- 
tunities, contact  local  sheet-metal 
contractors  or  heatmg.  refrigera- 
tfon,  or  air-conditioning  contrac- 
tors; a  local  of  the  union  mentioned 
above;  a  local  jomt  "union-manage- 
ment apprenticeship  committee;  or 
the  nearest  office  of  the  State  em- 
ployment service  or  apprenticeship 
agency.  v 

For  general  information  about 
sheet-metal  workers,  contact: 

Sheet  Metal  and  Air  Condiuoning'Contrac 
tors*  NatK)naJ  Association.  Inc  .  161 1  N 
Kent  St..  Arlington.  Va.  22209 

Sheet  Metal  Workers*  Intemabonal  Associa- 
tion, 1000  ConnectiCkt  Ave  NW  , 
Washington.  D  C  2o636\ 


STftUCTilRAL, 
ORNAMENTAU  AND 
REINFORCING 
IRONWORKERS; 
ROGERS;  AND  MACHINE 
MO^BftS 

(D.O.T.  801.281,  .381,  .781,  .884; 
809.381,  .781,  .884;  and  869.883) 

Natura  of  tha  Work 

Ironworkers  erect  steel /frame- 
work and  other,  metal  4)arts  in 
buildings,  bridges,  and  other  struc- 
turc^s.  They  also  rig  heavy  construc- 
tion machinery  (p^pare  it  for  mov- 
ing) and  deliver  the  machinery  to 
new  sites.  In  addition,  ironworkers 
make  alterations,  such  as  installing 
steel  stairs  or  adding  window  guards 
to  buildings,  and  do  repair  work, 
such  as  replacing  metal  bridge 

Ironworkers  comprise  fo^r  re* 
latcd  trades-— structural  ironwdr-, 
kers,  riggers  and  rnacjgp^rlpovers,' 
ornamental  rronworlfertMS^I^.  tciti- 


forcing  ironworkers.  Many  iron- 
workers are  skilled  in  two  of  these 
trades  or  mor^. 
Structural  ironworkers  (D.O.T. 
^  809.381)  ereci'the  steel  framework 
*  of  bridges,^  buildings,  and  other 
structures  such  as  storage  tanks. 
They  also  install  floor  decking  and 
the  doors  and  frames  tf'  bank 
vaults.  In  erecting  steel  fraiucwork, 
they  push,  pull,  or  pry  steel  beams 
and  girders  into  proper  position. 
,  Next,  they  temporarily  connect  all 
steel    members   with  tbolts^  use 
plumb  bobs  and  levels  to  align  the 
structure,  and  then  weld  or  bolt  the 
pieces.  In  a  large  building,  iron-- 
workers  generally  specialize  in  a 
particular    operation,    such  as 
welding  or  bolting. 

Riggers    and    machine  movers 
(D  O  T.  869.883)  set  up  and  rig  the 
hoisting  equipment  used,  to  erect 
and  /  dismantle    structural  steel 
frames.  These  skilled  workers'  also 
move  heavy  construction  machin- 
ery and  equipment.  They  study  the 
size,  shape,  and  weight  of  the  object 
to  be  mov^d,  choo^  lines  and  ca- 
bles to  support  thtr  load,  and  select 
points  of  attachment  that  will  pro- 
vide a  safe  and  secure  hold  on  the 
load.  Next,  they  attach  the  liftfng 
device  to  both  the  hoisting  equip- 
ment and  the  item  to' be  moved,  and 
direct  the  load  into  position  by  giv- 
ing   hand    signals    and  other 
directions  to  the  hoisting  machine 
operator.  In  many  instances,  special 
rigging  equipment  must  be  built  on 
the  job  to  move  unusually  shaped 
materials  and  machines.  This  work 
requires  a  knowledge  of  hoisting 
equipment  and  lifting  de^es. 

Ornamental  ironworkers.  <  DX).T. 
809.381)  install  metal  stairways, 
catwalks,  floor  gratings,  ladders, 
and  window  frames.  They^also  in- 
sull  lamppostt,  fences,  and  decora- 
tive ironwork.  In  addition,  they 
wofk  with  prefabricated^ aluminum, 
brass,  and  bronze  items.  Examples 
artf  recently  deveIo|M  omanjental  ^ 
building  facades  which  are  bolted 
or  wel^d  to  a  building. 
Rei^^fhing  ironworkers  (P.O.T. 
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801.884)  set  steel  rods  or  bars  in 
concrete  forms  to  reinforce  the 
dQncrete.  They  place  the  steel  bars 
on  suitable  supports  in  the  concrete 
form  and  tie  the  bars  together  at  in- 
tersections so  that  each  bar  receives 
its  intended  structural  load.  The 
^bars  are  placed  in  the  form  accord- 
mg  to  blueprints,  specifications,  or 
verbal  instruction.  Workers  use 
steel  pliers  and  other  tying  toob  to 
wire  the  rods  securely  in  place. 
Some  concrete  is  reinforced  with  a 
coarse  mesh  made  of  welded  wire. 
When  using  mesh,  they  measure  the 
surface  to  be  covered,  cut  and  bend 
the  mesh  ip  the  desired  shape,  and 
place  it  over  the  area  to  be  rein- 
forced. While  a  concrete^Xcrew 
pours  the  slab,  ironworkers  use' 
hooked  rods  ^o  position  the  wire 
mesh  in  the  freshly  poured  mixture. 

Places  of  Emplpymant 

About  85,000  structural  and  or- 
namental ironworkers  were  em-^ 
ploycd^n  1974*.  Thousands  of  addi- 
lional  workers  were  employed  as* 
riggers,  ^i^t^hine  movers,  and  rein- 
forcing ironworkers. 

Most  of  these  workers  are  em- 
ployed by  general  contractors  on 
large  building  projects,  steel 
erection  contractors,  or  omameptal 
iroA  contractors.  Many .  are  em- 
ployed by  large  steel  companies  or 
'their  subsidiaries  engaged  in  the 
construction  of  bridges,  dams,  and 
large  buildings.  Some  work  for 
government  agencies,  public  utili- 
ties, or  large  industrial  firms  that  do 
their  own  construction  work.  Very- 
few  are  self-employed^ 

Ironworkers  work  in  all  parts  of 
the  country,  but  they  are  concen- 
trated in  metropolitan  areas. 

Training,  Othar  Qualifications, 
and  Advancarffant 

Mpst  training  authorities  recon)- , 
mend  the  completion  of  tin  ap^ 
prenticeship  as  the  best  way  to 
learn  these  trades.  The  j^pprcntice- 
ship  program  for  ironworkers 
usually  consists  of  3  yearspfon-the- 


•Reinforcing  Iron  worktr  tits  mttal  rods  In  plact. 


job  training  and  a  minirpum  of  144 
hours  *a  year  of  classroom  irfstruc- 
tion  Jn  -subjects  such  as  draftings 
blti^print  reading,  and  mathematics, 
applicable  to  layout  work. 

Applicants  f^  apprenticeship 
generally  must  be  at  least  18  years 
old  and  have  a  high  school  or  voca- 
tional school  y^dJ^atiun,  courses  in« 
general  mathematics  and  mej^hani 
cal  drawing  preside  a  helpful 
background  ) 

Since  materials  u^d  m  ironwork-* ' 
ing  trades  are  heav)  and  bulk), 
above  average  ph)sical  strength  is 
"necessary  Agility  and  a  good  sense 
of  balance*  also  are  required  in 
order  to  v^grk  at  great  heights  and 
on  narrow  footings  , 

Experienced  ironworkers  can  ad- 
vance to  supervisory  positions  A 


spiall  number  go  mto'the  ironwork- 
ing  business. 

Employment  Outlook 

Employment  of  ironworkers  is 
expected  to  increase  faster  than  the 
average  for  all  occupations  through 
the  mid-1980*s.  Growth  in  con- 
strucfion  activity  will  increase  the 
demand  for  these  workers.  Besides 
jobs  resulting  from  employment 
growth,  many  openings  will  result 
from  the  need  to  replace  ex- 
perienced ironworkers  who  transfer 
to' other  fields  of  v/ork,  retire,  or 
die.  The  number  of^ab  openings 
may  fluctuate  from  year  to  year, 
however,  because  construction  ac- 
tivity is  sensitive  to  c(ianges  in  the 
economy. 

Employment  in  all  ironv^prking 
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occupations  is  expected  t6  increase 
over  the  long  run.  The  growing  use 
of  structural  steel  in  buildings  will 
create  a  need  for  more  structural 
ironworkers.  Worjc  opportunities 
_  for  ornamental  ironworkers  will 
result  fronrTthe  growing  popularity 
of  ornamental  panels  for  large 
buddings,  anS^f  metal  frames  to 
hold  large  glass  installations.  More 
riggers  and  machine  movers  will  be 
needed  to  handle  the  increasing 
amount  of  ,  heavy  construction 
machinery.  The  growing  demand 
for  prestressed  concrete  will  create 
additional  job  opportunities  for 
reinforcing  ironworkers. 
'  Job  openings  for  ironworkers  arc 
usually  more  abundant  during  the 
early  spring'  when  (he  weather 
warms  up  and  the  level  of^construc- 
tion  activity  increases. 

Earnings  and  Working 
Conditions 

Union  structural  and  reinforcmg 
ironworkers  in  metropolitan  areas 
had  estimated  average  wages  of 
$8.65  an  ho^r  in  1974,  slightly  . 
higher  than  the  average  for  all 
^union  building  tYades  workers.  An- 
<  nuaJ  earnings  for  these  workws, 
however,  may  not  be  as  high  as 
hourly  wages  ^  would  indicate 
because  some  vyorktime  is  lost  due 
to  bad  weather  and  occasional 
unem^yment  between  jobs. 

Hourly^  wage    rates    for  ap-V^ 
prentices  start  at  60  percent  of  the 
rate  paid  to  experienced  workers 
and  increase  penodically. 

Although  many  ironworkers  risk 
injury   from  faffs,  safety  devices 
^such  as  nets,  safety  belts,  and  scaf- 
folding hiave  helped  prevent  ac-, 
crdents. 

Ironwork,  can  involve  considera- 
ble travel  because  demand  may  be 
.  insufficient  to  keep  local  crews  con- 
tinually employed. 

Many  workers  in  these  trades  are 
members  of  the  International  As- 
sociation of  Bridge,  Structural  and 
Otnaim^ntal  Iron  Workers. 
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SourcM  of  Additional 
information 


\ 


tractoq,  a  local  of  tiie  union  men- 
tioned above;  a  local  joint  union 
managwient  apprenticeship  com- 
For  more  information  on  ap-    mittee,  or  the  nearest  office  of  the 
prenliceships  or  other  work  oopor^  Stai^  employment  service  or  ap- 
tunities,  contact  local  generalxon-    pn/ltices^ip  agency. 
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For  general  information 
ironworkers,  contact: 

Astoaated  General  Contractors  of  America, 
Inc.,  1957  E  St.  NW..  Waihinfton.  D.C. 
20006. 


OCGUPAtlONS  IN  TRANSPORTATJON  ACTIVITfES 


TransportatioiT  '  offers  a  wi^lc 
range  of  career  opportunities  Jobs 
tn  air,  rail,  highway,  and  water 
transportation  vary  from  those  that 
require  little  education  to  those 
technical  positions  th^t  require  at 
leasl  a  college  degree 

Although  this  field  includes  a 
variety  of  jobs,  most  workeVs  drive 
trucks  and  buses,  fly  for  airiines.  . 
operate  trains  and  ships,  or  keep 
this  equipment  in  good  working 
condition  Some  examples  of  these 
workers  are  locomotive  engineers, 


airplane  pilots,  and  truckdrivers. 
and  track  maintenance  workers, 
airplane  mechanics,  and  truck 
mechanics  Employees  who  provide 
services  for  customers,  such  as 
flight  attendants  and  reservation 
agents,  account  for  most  of  the 
remaini;ig  transportation  jobs.^ 

As  our  economy  expands  and 
population  grows,  demand  for 
freight  and  passenger  service  •will 
rise,  and  more  transportation  work- 
ers will  be  needed  Employment 
trends,  however,  will  vary  type 


^of  bosine^. .  Employment  m  most 
air  and  highway  transportation  jobs 
will  increase,  while  employment  m 
the  merchant  marine  and  many  jobs 
on  railroads  will  declme.  Even  in^ 
most  declinmg  occupations,  how-  . 

'  ever,  new  wo'rker^will  be  hired  to 
replace  those  who  retire,  die,  or 
transfer  to  otherfields. 

.The  tran^rtation  occupations 
mentioned  m  this  introduction,  a^ 
well  as  many  more,  are  described  m 
detail  m  the  following  sections. 
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AIR  TRANSPORTATION  OCCUPATIONS 


Mote  than  450!00a  worker^ 
helped  operate  the*  Nation  s  fleet  oF 
civilian  aircraft  in  \974.  Some,  like 
pilots,  flew  on  them  as  crew  mem- 
bers, whtle  mechanics  made  sure  al^ 
equipment^  operated  properly, 
Others  took  passenger  reservations 
and  sold  tickets..  Still  otheVs,  like  air 
i^aHlc  controllers,  helped  direct  the 
planes. 

Air  transpx)r{ation  offers  excel- 
lent opportunities  for  persons  with 
vj^ried  types  of  skills  and  training. 
Working  conditions  are  generally  • 
good  and  the  pay  is  fairly  high. 
Many  employees  travel  and  meet 
interesting^'people. 

Through  the  mid*  1 980  s,  emplpy- 
ment  m  ah  transportation  occirpa* 
tipns  as  a  whole  is  expected  to  grow 
as  the  numbejjof  planes  increases. 
In  addition  ^  those  employed 
because  of  this  growth,  many  new 
employees  wiU^be  hired  to  replace 
those  who  retire,  die,  or  stop  work 
ing  for  other  reasons.  ^ 

The  individual  statements  that 
follow  covet  airplane  pjjots,  flight 
attendants,  airplane  n^hamcs,  air 
traffic  controllers,  aiu  reservation, 
ticket,  and  passengenagents. 


AIR  TRAFFIC 
V  CONTROLLERS  ' 

(D.O.T.  \9^7i€^ 

'    Nature  of  tha  Wotic 

Air  traffig  controllers  are  the 
guardians  of  the  airways.  They 
coordinate  flights  to  prevent  ac 
cidents  and  minimize  delays  in 
takeoffs  and  landings.  Some  regu 
late  airport  traffic,  others  reguiate 
flights  between  airports 

o  ■     '  * 
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rpon  traffic  contBoyers  work 
in  a)towcr  npar  the  runway  to  keep 
track  of  plaites  that  are  on  the 
ground  and  In  the  air  nearby.  They 
radio  pilots  to  give  them  permission 
to  taxi,  take  off,  or  land.  To -assure 
safe  conditions,  they  must  consider 
many  factors  includmg  weather, 
and  the  number,  size,  and  speed  of 
the  planes  in  the  area.  They  also 
must  keep  track  ^f  positions  qf 
planes  both  on  the  ground  and  in 
the  air  to  control  several  aircraft 
simultaneously . 

After  a  plane  takes  off,  airport 
traffic  controllers  notify  enroutc 
controllers  to  take  charge.  Route 
controllers  communicate  with 
pilots  by  radio  and  use  radar  and 
other  electronic  equipment  to  help 
keep  planes  on  course.  The/  also 
v^m  pilots  about  nearby  planes  ai}d 
other  possible  hazards.  EacH  en- 
route  controller  is  assigned  a  cer,- 
tain  amount  airspace.  One,  for 
example,  mi^t  be  responsible  for 
all  planes  th^  are  30  to  100  miles 
north  of  the  airport  and  flying 
between  6,000  and  18,000  feet.  As 
the  flight  progresses,  the  controller, 
responsible  for  the  aircraft  notifies 
the  controller  who  next  will  be 
responsible.  Through  thiscoordina- , 
tion,  one  enroute  controller  after 
another  takes  charge  until  the  plane 
has  safely  arrived  at  its  destination 
and  airport^  traffic  controllers  are 
agaTn  in  charge. 

pi«c«s  of  Employcnant 

Abput  22,000  persons  worked  as 
air  traffic  controllers  for  the 
federal  Aviation  Administration 
(FAA)  in  1974.  Almost  all  *rorked 
at  major  airports  and  air  route  traf- 
fic control  centers  located  near 


large  cities.  ^  few  were  assigned  to 
ciptrol  towers  and  centers  outride 
Ae  United  States. 

Training.  Othtr  Qutitflctttons, 
and  Advar>c«mMt 

Air  tral^c  controller  trainees  are 
-selected  through  the  competitive 
Federal  Civil  Service  System.  Ap* 
plicants  must  be  less  than  31  years 
old  and  tnust  pass  a  written  test  that 
measures  their  ability  to  learn  and 
perform  the  controller*s  duties  In 
addition,  applicants  must  have  3  ^ 
years  of  progressively  responsible 
work  experience  that  demonstrates  . 
potential  for  learning  and  perform- 
ing air  traffic  control  work,  or  4 
years  of  college,  or  a  combination 
of  both  Applicants  must  be  in  ex- 
cellent health,  have  vision  correcta- 
ble fo  20/20,  and  must  be  able  to 
^>eak  cleariy  and  preci^ly.  ^ 
Successful  applicants  receive  a 
combination  of  on-the-job  and  for- 
mal training  to  learn  the  fundamen- 

M^tls  of  the  airway  system.  Federal 
aviation  regulations,  controller 
equipment,  and  aircraft  *  per- 
formance characteristics.  All 
receive  intensive  training  in  Simula 
tors  at  the  FAA  Academy  in, 
bklahomaCity.  It  usually  takes  2  to 

^3  years  to  become  a  fully  qualified 
controller.  Each  year,  controllers 
must  pass  a  physical  examination 
each  year,  they  must  pass  a  job  per-  , 
formancc  examination  twice  each 
year. 

•    Controllers  can  transfer  to  jobs  at 
different  locations  and  advance  to 
the  job  of  chief  controller.  SomeV 
advance    to    m3fe    resfxinsible  I 
management  jobs  in  air  traffic  con-  f 
trol  and  a  few  to  top  administrative 
jobs  in  fht  FAA. 


Empk>yit)#nt  Outt6ok  • 

Employment  of  air  traffic  con- 
trollers is  expect^  *to.  increase  at 
about  the  same  rate  as  the  average 
for  &\\  d^^upations  through  the  mid* 
.1980s.  In  addition  to  openings 
resulting  from  growth,  many  others 
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assigned  to  r.ighi,shrfis  on  a  rotaiirtg" 
basis 

Air  traffic  conirollcrs  work  under 
great  stress  They  must*keepn<ack 
sc\eral  planes  at  the  sanrc  ume 
and  make  certain  alf  pilotJi  receive 
correct  instructions 

Many  controllers  belong  to  the 
Professional  Air  Traffic  Controllers 
Organization 

Sources  of  Additional 
Information 

A  pamphlet  providing  general  in- 
formation about  controllers  and  in- 
structions for  submitting  applica- 
tions IS  available  from  any  U.$ 
Civil  Service  Comnlission  Job  In- 
's  formation  Center  Look  under  U  S 
iSoyemmeni,  Civil  Service  Com- 
mission,  irt  your  telephone  book  to 
obtain  a  locd  Job  Information 
Center  telephone  number  and  call 
for  a  copy  of  Announcement  418  If 
there  is  no  hsting  in  your  telephone 
book,  dial  the  to^-free  number  800- 
555-1212  and  request  the  toll-free 
number  K(  the  U  S  Civjl  Service  , 
Comnvssion  -  Job  Information 
Center  for  your  location. 


.Air  traffic  controllers  use  radar  to  follow  planes  in  flight 


vCill  arise  as  exp<ffienced  controllers 
retire,  die.  or  transfer  to  o^her.jobs 
Competition  for  jobs  should  be 
keen  because  the  number  of 
qualified  applicants  is  expected  to 
be  much  greater  than  the  number  of 
(Tpenings 

As  the  number  of  aircraft  in- 
creases/the  ,sk>\vavs  will  beCome 
more  congested,  To:  prevent  colli- 
sions, the  FAA  has  created  spaces, 
near  certain  airports  and  above  cer- 
tair^  altitude;*  which  reijuire  all 
pilots'  to  receive  directions  from  air 
traffic  contrpjiVrs  H.  as  expected, 
the  number  and  size  of  these  spaces 
are  expanded,  more  controllerv'will 
he  needed  despite  the  gr^t^  use  of 
*  new .  auVC)mated  Lontroi^equipment 

College    graduates    who  have 
civilian  or  militJrv  experience  as 
controllers,  pilots,,  or  navigators, 
•will  have^e  best  employment  op- ^ 
poriiunifies,  t 


Earnings  and  Working 
Conditions^ 

''in  1974^  controller  trainees 
earned  S7,700  or  S9,500  a  year,  the 
average  earnings  for  ^11  cf^ontrollers 
v^as  S2I.800  a  year,  or  over  twice 
the  average  for  all  nonsupervisory' 
workers^in  private  industry,  except 
farming  Depending  on  length  of 
service.  lhe>  receive  1  3  to  26  days 
of  paid  vacatipn  and  1  3  days  of  paid 
sick  leave'feadh  year,  life  insurance,/ 
health  Benefits,  and  a  more  liberal 
retirement  program  than  other 
Federal  employees  , 

Controllers  work  a  basic  40-houi' 
week,  hov^ever.' they  may  work  ad- 
ditional hours  for  which  the^ 
receive  overtime  pay  or  equal  time 
off  Because  control  towers  and 
centers  must  be  operated  24  heurs 
a  day.  7  days  a  week,  controllj^rs  are 


AIRPLANE  MECHANICS 

'    '  (D  O.T.  621  281)  . 

feature  of  t^e  Work  v 

Todiy  most  travelers  hardly 
think  tw^icc  abo^  flying  thousands 
of  feet  above  the  ground.  The  con- 
fidence traveler^  have  in^airplanes 
IS  a  tribute  to  the  mechanics  who 
mamtain  them.  Airplane  mechanics 
perform  preventive  maintenanas, 
make  repairs,  and  {Complete  inspec- 
tions required  by  the  Federal  Avja- 
tion  Administration  (FAA>. 

In  order  to  Jceep  planes  in  top^ 
operating  condition,  many 
mechanics  specialize  ir^  preventive 
mainji«3ance  Using  a  schedule 
"which>js  based  on  the  number  of 
flight  houfs,  calendar  days,  or  a 
c^mbinati6n  of,  these  factors;  the 
planes  are  inspected  and  necessary 
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maintenance       is  performe^^ 
Mechanics  ma>  take  engines  apart, 
measunS  the  parts  for  wear  with, 
delicate  instruments,  check  for  in- 
visible cracks  with  X-ra^  and  mag- 
netic inspection .  equipment,  and 
rcplacfc  parts  as  needed.  They  also 
may  repair  sheet-met^  surfaces, 
measure  the  strength  of  control  ca^ 
bles,  or  check  for  rust  and  dracks  m 
parts  of  fuselages  and  wmg^.  Afte.r^ 
completmc  •  mspecUoris  or  making 
repairs,  n/echanics  test  the  ei^^uip- 
ment  to  nmke'sure  the  repairs  were 
made  properly 

Some  mechanics  specialize  in 
repamng  broken  equipment.  After 
obtaining  a  description vof  the 
problem  from  the  f^lot,  mechanics 
locate  and  correct  the  faulty  equip- 
ment. For  example,  a  pilot  may  be 
ready  to  take  a  tnp,  but  When 
checking  the  airplane  before 
takeoff,  may  leaim  '  that  th^  gas 
gauge  does  not  work  Aft^r  being 
told  abot^  the  problem,  mechanics  ^ 
may  check  the  eleclncal  connec- 
tions, replace  the  gauge,  or  use 
electnc^l  test  equipment  to  make 
sure  no '.wires  are  broken  They 
work  as  fast  as  safety  permits  so 
that  the  plane  can  be  put  back  mto 
service  quickly.     *     r  ^ 

Mechanics  may  work  on  one  typ^ 
of  plane  or  may  specialize  in  work- 
ing on  one  part  of  the  plane,  such  as 
engines  or  electrical  systems.  At 
small  airports,  mechanics  usually 
make  all  kinds  of  inspections  and 
repairs. 

Places  of  Employment 

About  100:000  airplane 
mechanics  were  empl4yec^  in  1974, 
not  including  aboet  30,000  epi- 
ployed  in  aircraft  manufacturing 
Virms  to^assepfible  airplSmes  Over 
one-half  worked  for  airlines'  and 
about  one-third  worked  for^  the 
Fecjeral  Government  The  rest  welte 
general  aviatiorf  rfiechanics,  most  of 
.whopj'  ivorked  for  smalf  repair 
shc^  and  c^mpan^es  that  operate 
their  own  planes  to  trartsport  execu- 
tives/ 


Most  airline  mechanics  wprk 
near  large  cities  at  the  airhrm'  mam 
bases.  Employees  of  the  Federal 
Government  work  at  large  mihtary 
bases,  while  mechanics  forcrsmall 
repair^  shops  work  at  airports  m 
every  part  of  the  country. 

Training,  Othar  Qualifications, 
and  Advancamant 

Mechanics  who  work  -on  civilian, 
aircraft  usually  must  be  licensed  by 
the  FAA  as  **ayframe  m^schanics,"  , 
"powerplant      mechanics,"  or- 
"aircraft    inspectors  "  Airframe 
<mpchanics  are  Qualified  to  work  on 
the  fuselage,  wings,  landing  gear, 
and  other  structural  parts'  of  the 
plane,  while  powerplant  mechanics 
are  qualified  only  for  work  on  the 
engine.  Combination  airframe-and- 
powerplant  mechanics  can  work  on 
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any  pdrt  of  the  plane,  arid  those 
With  an  inspector's  hcense  can  cer 
tify    worit   completed   by  other 
mechanics 

At  least  18  months  of  work  ex- 
penence  arc  required  for  an  FAA 
airframe  or  powerplant  license  and, 
Tor  a  combined  license,  at  least  30 
months  of  experience  working  with 
both  engines  and  airframes  are 
required.  To  obtain  an  inspector's 
license,  a  mechanic  musit  have  held 
an  airframe-and  powerplant  license 
for  at  least  3  years.  Applicants  for 
all  licenses  also  must  pass  wntten 
and  oral  tests  and  give  pracucal 
demonstrations  of  their  ability  to  do 
the  work  authorized  by  the  license 

Most  mechanics  learn  their  job  in 
the  Armed  Forces  or  in  pnvate 
trade  schools  certified  by  the  FAA 
Coifrses  m  these  trade  schools 'last 
about  2  years  and  provide  training  ' 
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with  the  tools  an(l  equipment 
mcchanrc*  wiH  use  on  the  job,  at- 
tendance at  such  schools  may  be 
used  as  a  subsutute  for  work  ex- 
perience when  applying  for  an  FA  A 
hcense  However,  these  schools  do  , 
not  f uarantce  students  jobs  or  FA  A 
licenses. 

^  A  few  mechanics  gain  expcnence 
through  fomjAl  apprenticeship  pro- 
grams or  on-the-job  framing.  Some 
larger  airhnes  train  apprentices  in 
carefully  planned^  3-  or' 4-year  pro- 
grams which  incfude  both  class- 
room instnjcuon  and  work  ex- 
perience People  who  were  aircraft 
mechanics  in  the  Armrd  Forces 
usually  have  eame<i  credit  towards 
the  requirements cff^ppxcniiceship 
Small  shops  usualt^o-not  have  ap-' 
prenticeship  programs,  and  new 
employees  learn  their  skills  by 
working  with  and  observing  ex- 
perienced mechanics.  For  ap- 
prentice or  trainee  jobs,  employers 
prefer  high  school  graduates  who 
are  in  good  physical  condition 
Courses  m  mathematics,  physics, 
and  chemistry  and  ^experience  in 
automotive  repair'  or  other 
mechanical  work  helpful, 

Airpraff  mechanics  must  be  able 
to  do  detailed  work  and  have  the 
strength  to  lift  heavy  parts  and 
tools.  Agility  is  import^t  for  the 
reaching  and  climbing  tfiat  are 
necessary  to  the  job.  •  Aircraft 
'mechanics  must  be  willing  to  work 
,  in  high  places,  such  as  on  the  top  of 
wings  and  fuselages  on  large  jet. 
planes. 

As  aircraft  mechanics  gain  ex- 
perience, they  c^n  advance  to  more 
responsibly  jobs  Opportunities  arc 
best  for  those  who  have  an  air- 
frame and -powerplant  license,  as 
well  .  as  an  aircraft  inipcptor's 
license.  The  avenue  of  advance- 
ment is  usually  mechanic  to  head 
mechanic  (or  crew  thief)/'to  in- 
spector, to  head  inspector,  to  shop 
supervisor.  In  airline  companies,  a 
few  may  advance  to  extc^tive  posi- 
tions. With  additional  business 
training,  some  mky  open  their  own 
repair  shops.      ^  * 


Employmtnt  Outiook 

*The  nun)ber  of  aircraft 
mechanics  is.  expected  to  increase 
about  as  fast  as  the  average  for  all 
occupauons  ^ljjjx)ugh  the  mid- 
1980's.  In  addiuon  to  jobs  resulung 
from  growth,  many  job  ppcnfngs 
vrill  result  from  the  need  to  replace 
mechanics  who  transfer  to  other 
fields  of  work',  reure,*or  die.  How. 
ever,  job  opportunities. m  general 
aviation,  airline  companies,  the 
Federal  Government  will  differ. 

Job  opporcuniues  in  general  avia- 
tion are  expected  to  be  good  The 
number  of  aircraft  ysed  by  compa- 
nies for  executive  transportation  is 
expected  to  grow  rapidly,  thus  in- 
creasmg  the  demand  for  mechanics. 
Since  wages  in  small  companies  are 
frequently  lo?w,  additional  jobs  will 
become  available  as  experienced 
mechanics  leave, for  liettcr  paying 
jobs  with  airiines  or  large  private 
companies.  ^Ithough  employers  in 
general  aviation  prefer  applicants 
with  an  aiiframe-and-powerplant 
license  from  the  FAA,  some  trainee 
jobs  are  available. 

ln;:ontrast  with  general  aviatiotf, 
competition  foj  airline  jobs  will  be 
keen  because ,the  high  wages  attract 
more  qualified  applicants  than 
there  are  jobs  avsulable. 

A  growing  population  and  rising 
incomes  arf  expected  to  increase* 
the  demand  for^rline  transporta- 
tion and,  as  airlines  add  more 
planes  to  meet  this*  demand,  mor{ 
mechanics  will  ^  needed.  Hdw- 
ever,  because  airlines  are  expected 
to  meet  the  .increased  demand  by^ 
replacing  many  of  their  smaller 
plants  with  jumbo  jets,  no  signifi- 
cant increase  in  the  number  of 
planes,  and  thus  in  the  employment 
of  mechanics  is  expected  until  the 
late  1970's. 

Little  change  in  the  number' of 
mechanics  employed  by  the  Federal 
Govemment  is  expected.  However, 
opportunities  will  fluctuate  with 
changes  in  defense  spending. 
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Earnings  ar>d  WorUnflt 

Conditions , 

In  1974,^.  ai^ine  mechanics 
earned  from'  $5  52  to  S8  74  an 
hour  Annual  earnings  averaged 
$]  6.602.  about  twice  the  average 
for  all  nonsupervisory  workers  in 
private  industry,  except  farming  As 
an  additional  benefit,  airline 
mechanics  and  their  immediate 
families  receive  reduced  fare  trans- 
portation wiyj^their  own  and  most 
other  airlines.^ 

Mechanics  usually  wot4:  in  han- 
gars or  in  other  indoor  areas.  How- 
ever, when  repairs  must  be  made 
quickly,  they  may  work  outdoors. 
Mechanics  sometimes  must  stand 
or  Jie  in  awkward  positions  when 
making  repairs.  Work  areas  are 
noisy  when  engines  are  being 
tested.  ' 

Mechanics  employed  by  most 
major  airlines  are  covered  by  union 
agreements.  The  principal  unions  in 
this  field  are  the  International  As- 
sociation of"  Machinists  and 
Aerospace  Workers  and  the  Tr^uis- 
port  Workers  Union"  of  America. 
Sonfe  mechanics  are  represented  by 
the  International  Brotherhood  of 
Teamsters,  *  Chauffeurs, 
Warehousemen  and  Helpers  of 
America. 

Sourcts  of  AddMohal 
information 

For  general  information  about 
airplane  mechanics,  write  to  the 
Aviation' Maintenance  Foundation, 
P.O.  Box,739,  Basin,  Wyo.  824 1 0. 

Infornjation  about  jobs  in  a  par- 
ticular airline  may  be  obtained  by 
wntmg  to  the  personnel  rtianager  of 
the  company.  For  addresses  of  air- 
line companies,  write  to  the  Air 
Transport  Association  of  i^merica, 
1 709  New  yoTk  Ave.  NW., 
Washington,  Q-C  20006. 

For  inforrfiation  on  jobs  in  a  par- 
ticular area,  contact  employers  at 
local  airports  or  local  offices  of  the 
State  employment  service. 
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aIrplane  pilots 
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Nature  of  th«  Work 

Pilots  are  skilled,  highly  trained 
professionals  who  have  been  care- 
fully selected  for  their  ability  to  fly 
safeJy  They  'iran^n  passengers 
and  cargo,  and  perform  other  tasks 
such  as  crop  dusting  and  inspecting 
power  lines.  The  pilot  in  command 
(called  captain  by  the  airhnes)  is  in 
charge  of  the  plane  and  supervises 
any  other  crew  members.  On  larger 
planes,  a  copilot  assists  the  pilot  in 
air-to-ground  conTirfu^ications,-  in 
monitoring  flight  and  engine  instru- 
ments, and  ¥n  operating  the  planers 
controls.  Most  large  airlmers  have  a 
third  pilot  serving  as  flight  engineer. 
The  flight  engineer  makes  sure  the 
many  mechaitical  and  electncal 


devices  aboard  the  plane  worl^ 
properly. 

Pilots  must  do  a  great  dtsl  of 
planning  before  a  flight.  They 
co;rfor  with'  a  weather  forecaster 
and  choose  a  route,  speed,  and  al- 
titude that  will  give  a  safe,  smooth 
flight.  The  pilot  in  command^  then 
coordinatcs^e  route  with  air  traf- 
fic control  personnel.  ' 

Before  takeoff,  pilots  check  the 
engines,  controls,  instruments,  and 
other  components  to  make  sure 
everything  is  working  properly.  If 
any  faulty  equipment  is  located,  a 
mechanic  is  callecr  to  make  the 
repairs.  Ehiring  the  flight,  they  radio 
to  ground  control  stauons  to  report 
their  plane's  siltitude,  air  speed, 
weather  conditions,  or  other  flight 
details.  Pilots  steer  the  plahe  to 
each  point  On  the  flight  plan  and 
change  altitude  and  speed  as  neces- 
sary. In  addition,  pilots  frequently 
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look  at  instruments  to  check  the 
amount  of  fuel  an(Vvondition  of  the 
engines. 

If  visibility  during  the  flight  is 
poor,  pilots  must  rely  completely  oil 
instruments.  For  example,  they  use 
the  altimeter  to  fly  safely  above  any 
mountains  or  other  obstacles.  A 
special  navigation  radio  gives  pilots 
information  which,  with  the  help  of 
special  maps,  tells  tKem  exactly 
where  the  plane  is  Puring  landings 
in  'bad  weather,  airline  pilots  may 
use  sophisticated  landing  equip- 
ment which  provides  directions  to  a 
point  just  above  the  runway  After 
landing  s^d  parking  the  plane,  they 
go  to  the .  airline  office  and 
complete  flight  records  required  by 
the  company  or  the  Federal  Avia- 
tion Admitiistration  (FAA).''  • 

'  Some  •  specially  trained  airline 
pilop  are  "evaluators"  or  *'check 
pilots  "  They  fly  with  each  captain 
at  lezLst.  twice  a  year  to  make  sure 
FAA  and  compan}^ regulations  are 
obeyed.  Other  pilots  are  instructors 
and  spend  much  of  the^r  time  giving 
flying  lessons. 

Although  pilots  employed  by 
businesses  usually  fly  smaller  planes 
than  airline  pilots,  their  duties  are 
much,  alike. -These  pilots,  however, 
may  perform  minor  maintenance 
and  repair  work  on  their  plahes.  « 

Placos  of  Employmtnl 

About  79,000  civili^  pilots 
worked  full-time  in  1974.  About 
one-half  woiiced  for  airline  compa- 
nies, most  of  the  remainder  trained 
.  student  pilots  or  worked  for  large 
corporations  that  use.  their  own  air- 
planes to  transport  company  execu- 
tives. Others  performed  a  variety  of 
services  for  many,  different  em- 
ployers throughout  the  pountry 
such  as  flying  air  taxis  or  crop  dust 
ing  planes,  inspecting  pipelines,  or 
conducting  sightseeing  trips. 
Federal,  State,  and  local  govern* 
ments  also  employed  pilots. 

Most  pilots  work  at  major  air- 
ports close  to  cities.  Over  one-third 
of  alLpitots  work  near  Los  Angeles, 
San  Francisco,  New  York,  Dallas- 
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Fort  Worth,  Chicago,  Miami*  and 
Atlanta. 

Trairrlng.  Othtr  QualMcationt, 
and  Advanctmant 

All'  pilots  wffo  arc  psi^  to  trans- 
port passengers  or  cargo  must  have 
at  least  a  commercial  airplane 
pilot's  license  from  the  FA  A.  To 
qualify  for  a  commercial  pilot's 
license,  applicants,  must ^  at  least 
1 8  years  old  and  have  at  least  250 
hours  of  flight  ejJpcnence.  They 
also  must  pass  a  stnct  physical  ex- 
amination to  make  sure;  they  have 
20/20  vision  with  or  without 
glasses,  good  heanng,  andyio  physi- 
cal handicaps  that  prevent  quick 
reactions.  Applicants*^  then  must 
pai^  a  wntten  test  covering  subjects 
such  asjthe  pnnciples  of  safe  flight, 
navigation  techniques,  and  FAA 
regulauons.  As  the  final  step  in 
getting  a  commercial  lior-nse,  appli- 
cants must  demonstrate  lbe*r  flymg 
ability  to  examiners. 

In  addition  to  a  commercial 
license,  pilots  who  fly  in  bad 
weather  must  be  licensed  *by  the 
FAA  to  fly  by  instrumer^ts.  Pilots 
may  qualify  for  this  license  after 
practicing  flying  by  ins^rupents  for 
as  least  40  hours,  passmg  a  written 
examination  on  instrument  flying 
procedures  and  FAA  regulation^, 
and  demonstra^ng  their  ability  to 
fly  by  instruments  to  an  examiner. 

Licensing  requirements  for  air 
line  captains  are  different  from 
those  for  other  pilots.  Captains 
must  have  an  airline  transport 
pilot  s  license  as  well  as  an  instru- 
mAt  license  from  the  FAA.* Appli- 
cants must  be  at  least  23  years  old 
and  havt  a  minimum  of  1 ,500  hours 
of  flying  experience  cfuring.  the 
previoit§  8  years,  including  night 
and  instrument  flying. 

All  licenses  remain  in  effect  as 
long  as  the., pilot  can^  pass  the 
required  physical  examinations  and 
the  pcnodic  tests  of  flying  skills 
required  by  government  regula- 
tions. The  airline  tran^rt  license, 
however,  IS  not  issued  to  pWots 
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when  they  reach  age  60. 

Flying  can  be  learned  in  military 
or  civilian  'flying  schools.  Either 
kind  of  training  satisfies  the  flight 
expenence  requirements  for 
licensing,  but,  those  trained  in  the 
armed  services  may  have  the  added 
opportunity  to  gain  experience,  on 
large  aircraft  similar  to  airliners. 

Pilots  Hired  by  airiines  must  be 
high  school  graduates;  however, 
most  airlines  require  2  years  of  col 
lege  and  prefer  to  hire  college  grad 
uates  Airline  companies  use 
psychological  tests  to  determine  -an 
applicant's  ability  to  make  quick 
decisions  and  accurate  judjgtnents 
under  pressure 

New  airline  pilots  usually  start  as 
flight  engineers  In.the  past,  flight 
engineers  were  not  required  to  be 
pilots  However.' since  the  introduc- 
tion'of  jet  aircraft,  union  contracts 
require  all  new  engineers  to  be 
qualified  pilots 

Pilots  working  ^s  flight  en^eers 
must  obtain  a  flight  engineer's 
license  from  the  FAA  Aftpr  several 
weeks 'of  instruction  in  simulators 
and  classrooms,  they  must  pass 
FAA  written  and  flight  examina- 
tions to  qualify  for  the  license 
Although  airlines  favor  applicants 
who  already  have  a  flight  engineer's 
license  and  a  commercial  pilot's 
license,  they  jnay  train  those  who 
fiave  only  the  commercial  license 

Companies  other  than  airlines 
generally  require  less  total  flying 
experience  than  airlines.  However, 
a  commercial  pilot's  license  is 
usually  required  and  companies 
prefer  applicanU  with  experience  in 
the  type  of  plane  they  will  be  flying- 
New  employees  generally  start  as 
copilots  if  the  planes  are  less  com- 
plex, than  airliners  «and  do  not 
require  /light  engineers. 

Advancement  for  all  new  pilots  is 
generally  limited  to  other  flying 
jobs.  In  the  airiines,  advancement 
opportunities  usually  depend  on 
seniority  provisions' established  by 
union  contracts.  After  5  to  'lO 
years,  flight  engineers  advance  on 
the  basis  of  seniority,  to  co-pilot 
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and,  after  10  to  20  years,  to  captain 
In  other  than  airiine  jobs;  copilots 
may  advance  to  pilot  and,  in  large 
con^anies,  to  chief  pilot  who  is  in 
charge  of  aircr^  scheduling,  main- 
tenance, and  flight  procedures. 

Emplvymtnt  ^Outlook 

Employment  of  pilots  is  expected 
.to  increase  faster  than  the  average 
for  all  occupauons  through  the  mid- 
1 980's.  In  addiuon  to  the  jobs  from 
employment  grov^,  openings  will 
result  as  experienced  pilots  retire, 
die,  or  change  occupations.  How- 
ever,  competition  for  job  openings 
^ould  be  keen  becaiXse  the  number 
of  qualified  pilots  seeking  jobs  is  ex- 
pected  to  exceed  the  number  of 
openings. 

More  than  half  th^  jobs  will  occur 
outside  the  airlines.  Companies  are 
expected  to  mcrease  the  number  of 
planes  they  operate  and  the  number 
of  pilots  they  employ  to  transport 
executives  and  cargo  to  places 
without  scheduled  airlipe  service. 
Additional  jobs  will  result  fronx  the' 
need  for  more  flight  instructors  to 
train  new  pibts  and  to  insure  that 
qualified  pilots  meet  FAA  profi* 
ciency  standards. 

The  expected  growth  in  airline 
passenger  aiKi*  cargo  traffic  '  will 
create  a  need  for  more  airiiners  and 
more  piloU  to  fly  them.  However, 
for  the  next  few  ^ears  airlines  will 
be  able  to  transport  more  people  by 
buying  bigger  plane|  rather  than 
more  planes.  Because  the  number 
of  planes  is  not  expected  to  increase 
immediately,  opportunities  should 
be  limited  until  the  late  1970's 
when  airiines  begin  increasing  the 
number  of  planes  in  operation. 

Recent  college  graduates  who 
have  experience  flying  large,  mul- 
tiengine  aircraft  and  who  possess  a 
commercial  pilot's  license  «Ad  a 
flight  engineer's  license  can  expect 
first  consideration  for  jobs  with  the 
major  '  airlines.  Other  companies 
generally  have  fewer  formal  educa- 
tion and  experience  requirements 
than  airlines.  However,  these  com* 
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panies  prefer  applicants  with  flyingi^ 
experience  in  the  type  of  plane  they 
will  be  flying  on  the  job. 


E«mli>gs  and  Wortdng 
Conditio  Rt 

Earnings  of  pilots*  and  copilots 
are  among  the  highest  in  the  Na- 
tion. In  1974,  the  average  salary  for 
all  airline  pilots  was  $38^200  a'^car. 
Starting  salanes  for  flight  engineers 
ranged  from  $8,000  to  $10,000  a 
year,  while  some  senior  captains  on 
-the  largest  aircraft,  earned  more 
than.  $70,000.  Based  on  hmited  in* 
formation,  earnings  of  pilots^  in 
other  than  airline  companies 
ranged  from  $10,000  for  copilots 
on  small  planesTto  $40,000  for  chief 
pilots  of  companies  with  large  jets. 

Earnings  depend  on  factors  luch 
as  the  type,  size,  and  speed  of  the 
planes,  and  the  number  of  hours 
and  miles  hown.  Extra  pay  is  given 
for  night  and  international  flights. 
As  an  additional  beneflt,  pilots  and 
their  immediate  faniilies  usually  are 
entitled  to  a  limited  amount  of 
reduced  fare  transportation  on  their 
own  and  other  airlines. 

Airlines  opeT^ic  flights  at  all 
hours  of  the  day  ^d  night,  so  work 
schedules  often  irregula.r. 

Under  FAA  rules  airline  pilots  can- 
not  fly  more  than  85  hours  a  month. 
Most  actually  fly  only  about  70 
hours  a  month,  and,  as  a  result,  they 
have  many  work-free  day^.  How- 
ever, airline  pilots  may  be  away 
from  their  home  bases  about  one- 
third  of  the  tirhe  or  more.  When 
they  are  away  from  home,  the  com- 
pany proVides  hotel  accommoda- 
tions and  atfbwance  for  expen- 
ses. 

Although  pilots  em()Ioyed  out-v 
side  the  airlines  are  prohibited  by 
FAA  regulations  from  flying  more 
than  ilOO  houp  a  month,  their 
schedules  are  irregular  and  some  fly 
30  hours  while  others  may  fly  90 
hours  per  month.  These  pilots 
frequently  are  responsible  for  main- 
taining records  or  scheduling 
flights,  and  do  not  have  as  much 


free  Ume  as  airline  pilots.  They  also 
may  work  irregular  hours.  Instruc- 
tors for  example,  may  give  lessons 
on  weekends  or  at  night  However, 
with  the  exception  of  pilots  who 
transport  executives,  %osi  do  not 
remain  away  from  home  ov^migbL 
Although  flying  does  not  involve 
much  physical  effort,  the  pilot  often 
is  subject  Vo  mental  stress  and  must 
be  constantiy  alett  and  prepared  to 
make  decisions  quickly 

Most  airline  pilots  are  metpbers 
of  the  Air  Line  Pilots  Association, 
Intertiational  Those  cmpldyed  by 
one  major  airline  are  members  of 
the  Allied  Pilots  Association 

Soarcts  of  Additional 
Information 

Information  about  job  opportum- 
ties  m  a  particular  airline  aiKl  the 
qualifications  required  ma>  t>e  ob- 
tained b>  wnting  to  the  personael 
manager  of  the  company.  Ad- 
dresses of  companies  are  available 
in  the  booklet  77ie  People  of  the  Air- 
lines. For  a  copy  ,^ write  to. 

Public  RcUtJOni  Dep«rtroent,  Air  Transport 
AJtopumon  of  Arocrx^*  1709  New 
York  Ave.  NW.,  WMbinfton.  DC 
20006.  .        t.    J  . 

For  information  about  the  duties, 

as  well  as  tHe  physical  and  educa- 
tional requirements  for  airline 
pilots  contact: 

Air  Line  Ptiott  A»od»tion.  International, 
1 625  Musachusetu  •  Ave.  N  W., 
Walhmtlon,D.C.  20036. 

Fpf  information  about  job  oppor- 
tunities in  companies  other  than 
airlines,  consult  the  classified  sec- 
tion ^lof  aviation  trade  magazines 
and  apply  jtb  companies  which 
operate  aircraft  at  local  airporU.  . 

To  obtain  information  about  jobs , 
with  the  Federal  Aviation  Adminis^^ 
tratidp,  telephone  the  Federal  Job 
Information  Center  luted  in  your 
local  p'hope  book  under  United 
States  Ooveminent,  Ciyil  .Service 
Commiuipn.  If  no  center  js  listed, 
dial  the  toll-free  number  800-555- 
1212  and  request  the  toll-free 
number  of  the  center  that  servef 
your  area.  < 
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FLIGHT  ATTEWtt^NTS 

(D.O.T.  352.878)  " 

Natura  of  tha  Work 

Flight  attendants  (also  palled^ 
^stewardesses  and  stewards)  are 
aboard  almost  aO  commercial  pas- 
senger planes  to  help  make  the  pas- 
sengers' flight  safe,  comfortable, 
and  enjoyable.  Like  other  members 
of  the  flight  crew,  they  are  responsi- 
ble to  the  captain. 

Before  each  flight,  attendants  see 
that  the  passenger  cabin  is  in  order, 
that  supplies  and  emergency  equip- 
ment afe  aboard,  and  that  food  and 
^beverages  are  in  the  galley.  As  pas- 
sengers come  aboard,  attendants 
greet  them,  check  their  tickets,  and 
assist  them  b>  hanging  up  coats  and 
stowing  small  pieces  of  luggage 

Before  the  plane  takes  off,  atten- 
dants  use  the  public  address  system 
to  instruct  passengers  in  the  use  of 
ei^ergency  equipment  and  check  tp 
.  see  that,  all  passengers  have  their 
seat  belts  fastened!  In  the  air,  they 
answer  questions  about  the  flight, 
distribute  magazines  and  pillows, 
and  help  care  for  small  children,  el- 
derly,-apd  handicapped  persons.-On 
many  flights,  they  serve  cocktails 
and  precooked  meals. 


Flight  attandanfls.  prapaHng  In-fHght 
mMit  for  pauangara. 
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Places  of  Empioymtnt 

About  41.000  flight  attendants 
worked  for  the  airlines  in 
Though    the    vast    majority  are 
v^omen.  the  proportion  of  men  is  m 
i>reasing  Most  attendants  arc  sia 
tioned  in  majur  viUes  at  the  airlines 
main  bases*  nearly  three-fifths  work 
near  Chicago  Dallas.  Los  Angeles 
Miami.  Nesv  York,  and  San  Fran 
vts^^u.  Airliners  generaiU  carry  1  to 
10  flight  attendants  dependmg  on 
the  bize  uf  the  plane  and  the  propor 
tion  'erf  ecunum>  to  first-class  pas 
scngers  Lafge  airwraft  like  the  Boe 
mg  ''4"*  ma>  have  as  man)  as  16 
flight  attendants 

Training,  Other  QualWcatlpa'Et 
and  Advancement' 

The  airlines  place  great  stress  on 
^he  hiriQg  of  poised,  tactful.  anc>, 
resourceful  people  As  a  rule,  applj^  *• 
cants  must  be  at  least  19  years  old 
and  from  5  feet  2  inches  to  6  feet 
tall«  with  weight  in  proportion  to 
height  They  must  be  in  excellent 
health  and  have  good  vision;  they 
also  must  speak  clearly 

Applicants  must  be  high  school 
graduates  Those  having  2  year;^  of 
college*  nurses'  training*  or  ex- 
perience in  dealing  with  the  public 
are  "preferred  Fhght  attendants  for 
inte^mational  airlines  generally  mlist 
be  able  to  speak  an  appropriate 
foreign  language  fluently 

Most  large  airlines  give  newly 
hired  flight  attendants  about  5 
weeks  of  training  jn  their  own 
schools.  Transpjortatipn  to.  the 
training  centers  and  an  allowance 
while  in  training  may  be  provided. 
Training  includes  classes  in  flight 
regulations  and  duties,  company 
operations  and  policies*  emergency 
procedures  and  first  aid.  AdditfBnal 
courts  in*  passport  and  customs 
regulations  are  given  trainees  for 
the  international  routes.  Towards 
the  end  of  their  training*  students 
go  on  practice  flights.  The  few  air- 
lines that  do  not  operate  schools 
generally  send  new  employees  to 
the  school  of  another  airline. 


Some  attendants  are  graduates  of 
private  schools  that  train  people  for 
airline  jobs.  Before,  enrolling  in  a 
private  school*  prospective  students 
should  check  with  the  airline  of 
their  choice  to  make  sure  the 
School's  training  is  acceptable. 

After  completing  their  trailing* 
flight  attendants  report  for  work, at 
K?nc  of  .their  airline's  mam  bases. 
.New  fltght  attendants  usually  fill  in 
on  extra  flights  or  replace  aiien(j- 
ants  who  are  sick  or  on  vacation 
Because  assignments  are  based  on 
seniority*  experienced  attendants 
usually  get  their  choice  of  flights. 
*  Opportunities  for  advancement 
are  limited.  However*  some  atten- 
dants may  advance  to  customer 
service  director^'  mstruclor,  or 
recruiting  representative. 

Employment  Outlook 

Employment  of  flight  attendants 
IS  expected  to  grow  faster  than  the 
average  for  all  occupations  through 
the  mid-1980's.  In  addition  to 
growth,  openings  will  occur 
because  of  the  need  to  replace  ex- 
perienced attendants  who  retire* 
die,  or  transfer  to  other  occjipa- 
tions.  However,  job  opportunities 
may  vary  because  air  travel  is  sensi- 
tive to  ups  and  downs  in  the  econo- 
my. Applicants  can  expect  keen 
competition  for  any  available  jobs 
because  the  number  of  applicants  is 
expected  to  exceed  the  number  of 
openings.  Applicants  with  2^years 
of  college  and  work  or  other  ex- 
perience in  dealing  with  the  public 
have  the  best  chance  of  being  hire;^. 

Increases  in  population  and  in- 
come are  expected  to  increase  tfie 
number  of  airline  passengers.  To 
deal  with  this  growth,  airlines 
usually  enlarge  their  capacity  by  in- 
creasing the  number  and  size  of 
planes  in'operation.  Since  th'e  FAA 
safety  rules  require  one  attendant 
for  every  50  seats*  more  flight  at- 
tendants will  be  needed. 

Earnings  and  Working 
CondHlona 

An  examination  of  union  con- 
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tracts  covering  .  several  large 
domestic  and  international  airlines 
indicates  that  monthly  earnings  of 
beginning  flight  attendants  ranged 
from  $655  to  $749  in  1974*  the 
average  for  all  was  $869.  As  an  ad- 
ditional benefit*  flight  attendants 
and  their  immediate  families  are  en- 
titled to  a  limited  amount  of 
reduced  fare  transportation  on  their 
own  and  ^ost  other  airlines.^ 

Since  airlines  operate  around  the 
clock  365  days  a  year*  attendants 
may  work  atnight*  on  holidays*  and 
on  weekends.  They  usually  fly  no 
more  than  80  hours  a  month  but 
they  may  devot^  up  to  35  hours  a 
month  to'ground  duties.  As  a  result 
of  variations  in  scheduling  and 
limitations  on  flying  time*  some  at- 
tendants may  have  \  5  days  or  more 
off  each  month.  Of  course,  some 
time  off  may  occur  between  flights 
while  away  from  home.  Attendants 
may  be  away  from  their  home  bases 
about  one-third  of  the  time  or 
more.  When  they  are  away  from 
home*  the  airijnes  provide  hotel  ac- 
commodations and  an  allowance 
for  expenses. 

Flight  attendants  have  the  oppor- 
tunity to  meet  interesting*  people 
and  see  new  places.  However,  the 
work  can  be  strenuous  and  trying*. 
Attendants  stand  during  much  of 
the  flight  and  must  remain  pleasant 
and  efficient  regardless  of  how  tired 
they  may  be. 

Most  flight  attendants,  are  mem- 
bers of  either  the  Transport  Wor; 
kers  Union  of  America  or  the  As- 
sociation of  Flight  Attendants.' 

Sources  of  Additional 
Information 

Information  about  job  opportuni- 
ties in  a  particular  airline  and  the 
qualifications  reqi^ired  may  be  ob- 
tained by  writing  to  the  |W6onnel 
manager  of  the  company.  Ad- 
dresses of  companies  ar^  available 
from: 

Air  Traiuport  Aiioclation  of  America,  1709 
New  York  Ave.  NW.,  Washington*  D.C. 
20006. 


AIR  TRANSPORTATION  OCCUPATIONS  - 


RESERVATION,  TICKET, 
AND  PASSENGER 
AGENTS  . 

(D.O.T.  912.368  and  919.368J 


Nature  o 


Work 


In  any  company,  the  attitude  and 
service  of  employees  who  deal  with 
the  public  often  make  the  dif- 
ference between  satisified  or 
dissatified  customers.  In  airline 
companies,  tiws  important  personal 
contact  with  the  public  is  provided 
by  reservation,  ticket,  and  pas- 
senger agents.  These  emp51oyees 
F^«^e  seats,  sell  tickets,  and  help 
-passengers  board  the  planes. 

Reservation  agents  give 
customers  information  on*  flight 
schedules  and  fares  over  the 
telephone.  After  finding  out  where 
the  customers  want  to  go,  when. 


and  from  which  airport  they  want  to 
leave,  agents  check  to  find  out  if 
.seats  on  a  plane  are  available.  Com- 
puters are  used  to  kc^p  track  of 
flight  space  informations  that 
agents  at  all  reservation  oft^ces^can 
quickly  find  out  if  .a  plane  has  seats 
available. 

Ticket  agents  work  in  downtown 
offices  or  at  airports.  In  addition  to 
answering  questions  ,  about 
schedules  and  making  reservations, 
these  agents  fill  out  the  ticket  forms ' 
with  information  such  as  the  flight 
number,  passenger's  name,  and 
destination.  At  airports  and  at  a  few 
downtown  offices  they  also  tag  pas- 
sengers' luggage  for  -shrpment  pn 
the  plane. 

Passenger  agents  work  only  at 
airports  and  spend  much  of  their 
time  helping  ticket  agents  give  in- 
formation, prepare  tickets,  and 
check  baggage.  However,  they  have 
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the  added  responsibility  of  helping 
passengers  board  the  plane.  These 
agents  "may  use  the  public  address  • 
system  to  tell  passengers  when  atid 
where  to  get  on  the  plane.  Before 
permitting  passengers  to  get  onr 
planes,  agents  collect  tickets  and 
assign  s^ats.  Passenger  agents  also 
keep  records  of  passengers  on  each 
plane  and  assist  customers  with 
problems  su§h  as  lost  or  damaged 
baggage. 

Places  of  Employment 

About  56,000  reservation,  ticket, 
and  passenger  agents  were  em- 
ployed in  1974.  Most  worked  in 
downtown  ticket  and  reservation 
offices  and  at  airports  in  ox  near 
large  cities  where  most  airline  pas- 
senger and  cargo  business 
originates.  Some  are  employed  in 
smaller  communities  served  by  air- 
lines. 


ERIC 


Ag«nt  ut«t  compuUr  t«rfT)lnaj  to  mak«  r«ttrvatlon. 
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Training,  Other  Qualificatibnt, 
and  Advancement 

Because  reservation,  ticket,  and 
passenger  agents  must  deal  directly 
with  the  publi?,  airlines  have  strict 
hiring  standards  with  respect  to  ap- 
pearance, personality,  and  educa- 
tion. A  good  speaking  voice  is  es- 
sential because  these ^^.jeniployees 
frequently  use  the  tdephone  or 
public  address  systems.  High  school 
graduation  generally  is  required, 
and  some  college  training  is 
preferred. 

New  employees  begin  as  reserva- 
tion, or  ticket  agents.  They  usually 
receive  about  a  week  of  classroom 
instruction  to  learn  how  to  get  in- 
formation from,  the  book  of  flight 
schedules  and  from  the  computer. 
They  also  learn  how  to  handle 
customers,  courteously.  After 
ompleting  the  classroom  instruc- 
ipuy  new  employees  receive  on- 
the-jot  training  from  experienced 
workers.  About  3  weeks  are  needed 
before  an  employee  is  qualified  to 
handle  the  job  without  close  super- 
vision. 
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Advancement  opportu|iitie§'  are 
limited.  Reservation,  and  ticket 
agents  may  become  passenger 
agents,  passenger  agents  may  ad- 
vance to  supervisory  positions.  A 
few  may  eventually  become  city 
and  district  managers  for  airline 
ticket  offices. 


Empioynri^nt^Outlook 

Employment  ^of  •  reservation, 
ticket,  and  passenger  agents  is  ex- 
pected to  grow  faster  than  the 
a^erage«for  all  occupations  through 
the  mid-1980's.  In  addition  to  jobs_^ 
that  result  from  growth,  many 
openings  will  arise  as  experienced 
workers  retire,  die,  ^r  transfer  to 
other  jol:^.  Opportunities  for  em- 
ployment may  fluctuatfc  from  year 
to  year,  however,  since  the  number 
of  airline  pa^ngers  varies  with  ups 
and  downs  in  the  economy.  Appli- 
cants may  find  considerable  com- 
petition for  any  openings  because  a 
large  number  of  people  are  at- 
tracted ^o  airline  jobs. 

More  agents  will  be  nbeded 
because*  of  the  anticipated  increase 


in  airline  passengers.  Although  air- 
lines are  installing  machines  to 
process  reservations,  keep  records, 
and  perform  other  routine  tasks, 
machines  cannot  ^nepkice  the  per- 
sonal contact  that  is  an  important 
part  of  a  reservation,  ticket,^  or  pas- 
senger-agent'S'job. 
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Earnings  and  Working 
Conditions  \ 

Beginning  salaries  for  reserva- 
tion, ticket,  and  .passenger\agents 
were  about  $700  a  month  in  1974, 
based  on  the  limited  information 
available.  The  average  for  all  agents 
was  $920  a  month,  about  one-third 
more  than  the  average  for  all  non- 
supervisory  workers  in  private  in- 
dustry, except  farming.  As  an  added 
benefit  agents  and  their  immediate 
families  are  entitled  to  a  limited 
amount  of  reduced  fare  air  trans- , 
portation  with  their  qwn  and  manj 
other  airlines. 

Agents  generally  work  40  hours  a 
week.  However,  airlines  operate 
flights  at  all  hours  of  the  day  and 
night  and  work  schedules  are  ir- 


regular. Some  agents  work  ^nights 
and  weelfiends. 

Many  agents  belong  to  labor 
unions.  Four  unions'  cover  most  of 
the  organized  agents,  the  Air  Line 
Employees  Association  Interna* 
tional,  the  Transport  Workers 
Union  6f  America;  the  Brotherhood 
of  Railway  and  Steamship  Clerks, 
Freight  Handlers,  Express  and  Sta- 
tion Employees;  and  the  Interna- 
tional Brotherhood  of  Teamsters, 
Chaffcurs.  Warehousemen  and 
Helpers  df  Americfa  (Ind.). 

Sourcss  of  Additional 
information 

For  a  pamphlet  describing  the 
duties  of  reservation/  ticket,  and 
passenger  agents,  write  to: 

ak  Line  Employees  Association,  6600  S. 
^  Central  Aye.,  Chicajo,  III.  60638. 

,  Information  about  jobs  in  a  parr 
ticular  airline  may  be  obtained  by 
writing  to  the  personnel  manager  of 
the  company.  Addresses  of  compa- 
nies are  available  from: 

Air  Transport  Association  of  America,^  709 
New  York  Ave.  NW..  Washington.  D.C. 
20006.  ' 
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MERCHANT  MARINE  OCCUPATIONS 


The  American  merchant  marine 
is  a  vital  link  in  the  Nation's  trans- 
portation system.  'It  transports 
America's  exports  and,  in  turn, 
brings  imports  from  the  rest  of  the 
world.  In  time  of  military  conflict,  it 
carries  troops,  arms,  and  supplies  to 
combat  areas.  Seafaring  employ- 
ment offers  a  variety  of  interesting 
and  rewarding  careers  as  well  as 
travel  and  adventure.  ^ 

About  27,500  officers  and  sailors 
workid  aboard  U.S.  oceangoing 
vessels  in  late  1974.  The  work 
aboard  shif^  is  divided  among  the 
deck,  iengimt,  and  steward  depart- 
ments. The  deck  department  is 
responsible  for  navigation,  main- 
tenance of  the  hull  and  deck  equip- 
ment, and  the  supervision  of  load- 
ing, unloading,  and  storing  of  qarg^o.* 
Personnel  in  the  engine  department 
operate  and  maintain  the  machin- 
ery that  propels  the  vessel.  The 
steward's  department  feeds  the 
crew  and  maintains  living  and 
recreation  areas. 

Due  to  higher  labor  and  ship- 
building costs  the  U.S.  merchant 
fleet  fmds  it  difficult  to  compete  in 
the  world  shipping  market.  To  in- 
sure that  our  country  has  a  fleet 
operating  in  regular  or  essential 
trade  routes,  the  Government  sub- 
sidizes many  ships  and  in  1970 
passed  a  law  to  subsidize  the  con- 
struction of  30  new  ships  annually 
over  a  10  year  period.  The  number 
of  ships  built,  however,  is  expected 
to  be  only  slightly  more  th^n  the 
number  of  older  ones  taken  oi|t  of 
service.  Therefore,  the  size  of  the 
U.S.  merchant  fleet  probably  will 
not  grow  significantly. 

Little  or  no  change  in  the  em- 
ployment of  officers  is  expected 
through  the  mid- 19 80 *s.  Employ- 
ment of  sailors,  on  the  other  hand. 


is  expected  to  decline  because  new 
ships  are  equipped  with  laborsaving 
innovations  such  as  automated  en* 
ginerooms. 


MERCHANT  MARINE 
OFFICERS 

Nature  of  th«  Work 

In  command  of  every  ocean- 
going vessel  is  the  captain  (D.O.1^ 
197.168). or  master  who  is  the 
shipowner's  sole  representative. 
The  captlin  has  complete  authority 
and  responsibility  for  the  ship's 
operation,  including  discipline  and 
order,  and  the  safety  of  the  crew, 
passengers,  cargo,  and  vessel. 

While  in  port,  the  captain  may 
serve  a*': the  shipowner's  agent  in 
conferring  with  custom  officials, 
and  in  some  cases,  act  as  paymaster 
for  the  ship.  Although  not  techni- 
cally members  of  a  specific  depart- 
ment, captainV  generally  are  as- 
sociated with  the  deck  department,^ 
from  whose  ranks  they  liave  ^^n 
promoted. 

if 

Deck  Department.  Deck  officers  or 
mates,"  as  they  are  traditionally 
called,  direct  the  navigation  of  the 
ship  and  the  maintenance  of  tht 
deck  an4  hull.  They  maintain  the' 
authorized^peed  and  course;  plot 
the  vessel's  position  at  frequent  in- 
tervals; post  lookouts;  record  infor- 
mation in  the  'Mog"  of  the  voyage; 
and  immediately  notify  the  captain 
of  any  unusual  occurrences.  Deck 
officers  must  be  familiar  with 
modern  navigational  devices,  such 
as  sonar  and  radio  directional  fin- 
ders,  to  operate  ships  safely  and  ef- 
ficiently. 


The  chief  i  mhte  (D.O.Xl- 
1 97.  f 33)1  also  known  as  the  first 
mate  or  chief  officer,  is  the  cap- 
Uin's  key  assisUnt  in  assigning  du- 
ties to  the  dtck  crew  and  maintain- 
ing order  and  discipline.  The  chief 
mate  also  plans  and  supervises  the 
loading  and  unloading  of  cargo,  and 
assists  the  captain  in  taking  the  ship^ 
in  and  out  of  port.  On  some  ships,^ 
the  chief  mate  also  may  be  in 
charge  of  first-aid  treatment. 

By  tradition,  the  second  mate 
(D.O.t.  197.133)  is  the  navigation 
officer.  The  second  mate  sees  thit 
the  ship  is  provided  with  the  neces- 
sary navigation  charts  and  that 
navigllting  equipment  is  maintained 
properly. 

'Third  mates  (D.O.T.  197.133), 
e  most  junior-rated  deck  officers, 
responsible  for  the  care  and  the 
laintenance  of  the  navigating 
bridge  and  the  chartroom.  They  apt 
as  the  signal  officer  and  are  in 
charge  of  all  signaling  equipment. 
They  also  assist  in  the  supervision 
of  cargo  loading  and  unloading. 
The  third  mate  frequently  inspects 
lifesaving  equipment  to  be  sure  it  is 
ready  for  use  in  fire, shipwreck,  or 
other^emergencicsr-  ^ 

Engine  Dcpartaient.  Marine  en* 
gineers  operate  and  maintain  all  en- 
gines^ and  machinery  aboard  ship. 
The  chief  engineer  (D.O.T. 
197.130)  supervises  the  engine  de- 
partment, and  is  responsible  for  the 
efficient  operation  of  engines  and 
other  mechanical  Equipment.  The 
chief  engineer  oversees  the  opera- 
tion of  the  main  powcrplant  and 
auxiliary  equipment  whiljc  the  ves- 
sel is  underway  arid  keeps  records 
of  equipment  performance  and  fuel 
consumption. 

The  first  assistant  engineer 
(D^O.T.  197.130)  supervises  en- 
gineroom  •personnel  and  directs 
operations  such  as  starting, 
stopping,  and  controlling  the  speed 
of  the  main  engines.  The  first 
assistant  engineer  also  oversees  and 
inspects  the  lubrication  of  engines, 
pumps,    generators,    an(i  other 
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Captain  plots  vetters  course. 


Tnachincr>  and,  wtth^c  afdofihe^  193  282>,  who  afso  maintains  radio 
chief  engineer,  directs  ail  fypes^ef^ equipment  A  passenger  ship  car* 


repairs     y  \  » 

The  second  assistant  ^gineer 
(DOT^  197X30)  has  charge^f  the 
boilen  and  associated  equi^hie*nt 
such  as  the  watfcr  feed  system  a«d 
pumps  The  second  assistant  en- 
gineer also  makek  sure  proper 
steam  pressure  and  \il  and  water 
temperatures  arc  maintained  and 
supervises  the  cleaning  of  boilers. 

^Thc  third  \issistant  engineer 
(DOT  197  nO)  sujDervises  the 
operation  and  maintenance  of  the 
lubrication  system  and  a  variety  of 
other  engineroom  cquiprpent 
Some  third  assistant  engineers  are 
respoftsibje  for  the  electrical  and 
refrigeration  systems  aboard  ships 

Other  officers  A  ship  keeps  con 
tact  Mrith  the  shore  and  other  vessels 
through  its  radi(^offcer  (DOT 


ries  three  to  six  radio  officers,  the 
average  cargo  vessel  employs  one. 
These  officers  send  and  receive 
messages  by  voice  or  Morse  code. 
They  periodically  receive  and 
record  time  signals,  weather  re- 
ports* position  reports,  and  other 
information  Radio  ofTicer^s  also 
ma>  mamtain  depth  recording 
equipment  and  electronic  naviga- 
tion equipment. 

Some  freighters  and  all  passenger- 
vesscjs,   carry     pursers  (D.O.T. 

J97  158).  The  purser  or  staff  .of- 
icer  does  the  extensive  paperwork 
that  IS  re^quirpd  before  a  ship  enters 
dr  leaves  a  pdrt  They  prepare 
payrolls  and  assist  passengers  as 
required  In  recent  years,  the  Staff 
Officers  Association  has  established 
a  program  to  train  pursers  to  ^ct 
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dlso  as  pharmacists'  mate€  This  in^ 
struction  is  designed  to  impro>i£  the 
.  medical  care  aboard  freighters  and 
tankers  and  facililalt  U  S  Public 
Health  Service  clearance  when  a 
sh^p  amvesSn  port.  All  passenger 
ships  must  carry  licensed  doctors 
and  nursed. 

Placy  of  Empfoym#nt 

^  Ncslrly  7,500  officers  were  em- 
pldvfd  aboard  U.S.  oceangoing  vcs- 
-^seyin  late  L974/D«<:k  officers  and 
^ifi^l^mccnng,  ofUfccrs  accounted  fpr 
'  rrfb/e  Jthan  four-fifths  of  the  total, 
and  radio  officers  made  up  most  of 
the  rcmainjlcr.    .  ^     '  ^ 

About  one-thirds  of  the  officers 
were  aboard  freighters  and  most  of 
th^  remainder  were  aboard  tankers 
Only  a  small  percentage  were  on 
^  passenger  vessels. 

Ijralnln^,  Other  Quallflcl^ont, 
and  Advancement 


Applicants  for  an-ofpcer  s  license 
in  tha-<t€fck  or  engineering  depart- 
ments of  oceangoing  vessels  must 
nfeet  certain  legal  fequirements. 
CaptaiQs,  chief  and  second  mates, 
and  chief  and  first  assistant  en- 
gineers must  be  at  least  21  years 
old.  The  ntinimum/age  for  third 
mates, .third  assistant  engineers,  and 
"radio^operalors  is  19.  Ih  addition, 
applicants  must  present  pcoof  oL. 
L.S.  citizenship  and  obtairt^a  U.S. 
Public  Health  Service  certificate  at- 
testing to  their  vision,  color  percep- 
tion, and  general  physical  condi- 
tion. 

Besides  legal  ,  atnd  niedacal 
rcqutiemaHts,  candidates  most  also 
have  at  Least  3  years  of  appropriate 
sea  experience  pr  be  a  graduate  of 
an  approved  training  program. 
DecK  officer  candidates*  rpust  pass. 
Coast  £fuard  examinations  tHat 
require  extensive  knovvl^dge  .  of 
navigation.  Cargo  handliQg,  and  ^  , 
deck  department  opei'aticns. 
Marine  engineering  officer  can- 
didates must  demonstrate  in-depth 
Knovir ledge  of  propulsion  systems, 
electricity,  « plumbing  and  stearaf 
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fitting,  metal  shaping  and  assembly, 
and  ship  structure.  To  advance  to 
higher  ratings,  officecs  must  pass 
progressively^  more  difficult  ex- 
amtnattons.  t 

For  a  Coast  Guard  license  as  a 
radio  officer,  applicants  must  have 
a  Tirst  or  sccond-claiss  r^iotele- 
graph  operator's  license  issued  by 
Ihe  Federal  Communications  Com- 
mission. For  a  license  to  serve  as 
the  s6le  radio  operator  aboard  a 
cargo  vessel^  the  Coast  Guard  also 
requires  6  months  of  radio  cX- 
p^nence  at  sea. 

bnhke  most  professions,  no  edu- 
cation   requirements    h^ve  been 
established  for 'officers.  A  sailor 
with  3  years'  expenence  m  the  deck 
0  or  engine  department  may  apply  for 
•  either  a  third  mate  s  license  or  for  a 
third  assistant  engineer's  license. 
However,  because  of  the  complex 
machinery,  and  navigational  and 
electronic  equipment  on  l^cjdem 
ships?  formal  training  usually  is 
V  "need^  to  pass  ^e  Coast  Guard's 
A  examination  for  these  licenses. 
^     The  fastest  and  surest  way  to 
>^come  a  .v/ell-trained  officer  is 
'  through  an  established  tp^ningpro- 
gram  Such  programs  are  av^able 
at  '  the   U.S.    Merchant  Marine* 
Academy  at  Kings  Paint,  N  Y  .  and 
at   five    State^  merchant  marine 
, academies     California  Maritime 
Academy,  V'allejo.  Calif,  Maine 
Maritime    .  Academy,  Castine, 
Maine,    Massachusetts  Maritime 
A^Wemy,  Hyannrs,  Mass  ,  Texas 
Maritime    Academy ,^  <iajveston, 
Tex  ,  and  New  York  Maritime  Col 
lege,^  Fort  Schu^l^r.  New  York, 
N,Y  About  550  students  graiuate 
each  year  from  these  schools,  about 
one  half  are  trained^  as  deck  officers 
.  and  one  half  as  maripe  engineers 
*   Admission  io  the  Federal  academy 
IS  throbgh  nomination  by  a  member 
of  Congress,  whereas  entrance  to 
the    other    academie^    is  made 
through  v^ntlen  application  directly 
to  the  school. 

Most  of  the  academies  offer  4 
year  programs  in  nautical  scTence 
or  marine  engmcermg,  which  m 


elude  courses  such  as  navigation, 
mathemaucs.  electronics,  propul- 
sion systecns,  electrical  engineering* 
languages,  history,*  and  shipp'mg* 
m^agement,  as  well  as  practical 
^  expenence  at  sea.  After  Coast 
G  uard  e  xaminatio  ns  are  p  assed , 
licenses  are  is^ed^or  either  third 
mate  or  third  assistant  engineer.  In 
addition,  graduates  may  receive 
commissions  as  ensigns  in  the  U.S. 
Naval  Reserve. 

Because  of  their  thorough 
grounding  in  theory  and  its  practi- 
cal application,  academy  graduates 
are  jn  the  best  position  to  move  up 
to  master  and  chief  engineer 
ratings.  Their  well-rounded  educa- 
tion also  helps  qualify  them  for 
shoreside^jobs  such  as^marine  su- 
pcnntendcnt,  operating  manager, 
or  shipping  executive.s^^ 

Graduates  of  the  U.s!Slerchan*t 
Manne  Academy  havt  an  obliga- 
tion to  serve  a  minimum^Qf,3  years 
as  officers  in  the  merchant  marine 
or  in  a  uniform,  of  the  United 
States. 

A  number  of  trade  unions  in  the 
maritime  industry  provicfe '.officer 
training.  These  unions  indude  the 
International  Organization  of 
Masters,  Mates  and  Pil6ts;  the 
Seafarers  International  Union  of 
North  America,  the  Brotherhood  of 
Manne*  Officers,  and  the  National 
Manne  Engineers'  Beneficial  As- 
sociation. Most  union  programs  are 
designed  to  upgrade  experienced 
sailors  t^  officer  ratings,  although 
somp  programs  accept  inex- 
perienced young  persons.  .For  ex- 
ample, the  National  Manne  Enc 
gineers  Beneficial  Association 
(MEBA;  operates  the  Calhoon 
MEBA  Engineenng  School  in  Bal- 
timore, Md.,  which  offers  high 
school  graduates  a^  3-year  ap- 
p;enticeship  training  program  in 
preparation  for  a  third  assistant  en-^ 
gineer  s  license.  The  program  con 
sists  of  both  classroom  instruction 
and  sea  experience  and  provides 
free  r^m,  boardf  medical  care,  and 
text  books  in  addition  to  a  monthly 
grant.  Trainees  must  agree  to  serve 
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at   lea^  3   years'  in   the  US 
Merchant  Marine  after  the  3-year 
training  period" 

The  US  Merchant  Marine 
Academy  now  selects  about  10  per- 
cent of  the  approximatefy  300  per- 
sons  who  enter  the  academy  each 
year  to'  be  trained  as 
•'omnicompetent"  officers  They 
are  taught  both  navigational  and 
technical  skills  sg  they  can  work  in 
either  the  deck  or  engine  de^jart- 
ment. 

Advancement  for  depk  and  en- 
gipc  officers  is  along  well-defined 
lines  and  depends  primarily  upon 
specified  sea  experienpe,  passmg  a 
Coast  Guard  examination,  and 
leadeipship  ability  Deck  officers 
start  as  third  mates  After  1  year's 
service  they  are  eligible  to  take  a 
second  mate  examination  A 
second  niale  may  apply  fop  a  cap- 
'tain's  license  after  I  year  of  service 
Officers  in  the  engine  department 
start  as  third  assistant  engineers 
After  I  year  of  service,  they  may 
apply  for  a "  secgnd  assistant's 
license  and  finally  a  chief  engineer's 
license. 

Employmtnt  Outk>ok 

Little  change  in  the  employment 
of  ships'  officers  is  anticipated 
through  the  mid-1980*s  because  the 
number  of  ships  in  our  merchant 
fleet  IS  not  expected  to  increase  sig* 
nificantly.  (See  inUoduction  on 
mer<;hant  marine  pccypations. ) 
Nevertheless,  many  job  openings 
will  arise  due  to  the  need  to  replace 
experienced  officers  who  retire, 
die,  or  take  shoreside  employment. 
Replacement  needs,  are  relatively 
high  because  ships*  officers  are 
somewjiat  older,  on  the  average, 
than  worktrs  in  other  occupations 
and  the  liberal  pension  plans  of- 
fered by  the  merchant  marine  in- 
dustry encourage  eariy  retirements 

Employment  opportunities  wui 
be  best  for  graduates  of  maritime 
academies,  parti(;ularly  the  U  S 
Merchant  Marine  Academy  Grad 
uates  who  cannot  find  jobs  on 
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mcrcham  ships  may  fii^d  jobs  in  re 
lalcd  fitlds  For  cJamplc.  traiaed 
officers  arc  needed  on  oceano 
graphic  research  vessels,  on  vessels 
that  carr>  supplies  te^  offshore  oil 
drilling  rigs,  and  on  dredges 
operated  b>  the  Army  Corps  of  En- 
gineers 

EftmFngs  and  Working 
Cond^ons 

V 

Earnings  of  ofHccrs  depend  upon 
their  rank 'and  the  type  of  ship 
Wages  are  highest  .on  large  ships 
The  accompanying  tabulation 
shows  montbiy  base  wages  for  of- 
fleers  aboard  an  average  freighter 
m  1974.  Aiiditional  payments,  for 
overtime  or.  for  assummg  extra 
responsibilities  generally  average 
about  50  percent  of  base  pay.  For 
example,  a  second  mate  with  a 
monthly  base  pay  of  S  1,169  may 
regularly  earri  about  $1,739  each 
month>^ 
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Captain 

Chief  engineer  *  . 

Fir^l  assistant  engineer 

First  mate 

Radio  officer 

Scu>nd  assistant  engineer 

Second  mate 

Third  assistant  tnpneer 

Third  mate 

Purser  •  1 

'  East  Coast  vvagcs  in  September, 
aboard  a  1 2.000- P. 000  power  ton 
screw  ship  ^ 


3.00? 

I  635 
1.635 
U25 
1.159 
I  159 
1. 041 
1. 041 
872 

1974 
single 


Officers  and  their  dependents 
enjoy  substantial  pension  and  wel- 
fare benefftfi.  Vacations  range  from 
90  to  1 80  days  a  year.  Officers  with 
20  years  of  service  have  the  option 
of  -a  monthly  pension  of  $325  or  37 
1/2  percent  of  their  monthly  rate  of 
pay.  Those  who  have  25  years  of 
service  are  eligible  for  S425  a 
month  or  50  percent  of  their 
monthly  rate  Officers  forced  to. 
retire  premature^  due  to  a  per* 
maneot  disability  receive  partial 
pensions  Comprehensive  medical 
care  knd  hospitalization  are  pro- 


vidtd  fof  officers  and  then  fan^tlics 
through  union 'programs. 

The  virorkiSreek  aboard  ship  is 
considerably  different  from  the 
w^orkwcek  on  shore.  At  sea,  most 
officers  are  required  to  stand 
watch.  Watchstanders  work  7  days 
a  week  Generally,  they  work  two  4- 
^hour  watches  (shifts)  during  »every 
24-hoar  period  and  have  8  hours  off 
Between  each  watch.  Some  officers 
are  day  workers.  TTjey  work  8  hours 
a  day,  Monday  throu^  Friday. 
Both  w,atchsiander$  and  daywork- 
ers  are  paid  overtime  for  work 
over  40  hours  a  week.  When  the 
ship  IS  in  port,  the  basic  workweel^ 
IS  40  hours  foV  aW  crewmcmbers. 

The  duti^  abo3u^d  ship  are 
haz^ous  compared  to  other  in- 
dustries.^ At  sea,  there  is  always  the 
possibility  of  injuries  from  falls  or 
the  danger  of  fire,  collision,  or  sink-, 
ing. 

A  number  of  labor  organizations 
represent  merchant  maiine  officers. 
The  two  largest  are  the  Interna- 
tional Organization  of  Masters, 
Mates  and  Pilots,  reprt^nting  deck 
officers,  and  the  National  Marine 
Engineer'  Beneficial '  Association, 
representing  engineering  officers. 
The  Brotherhood  of  Marine  Of- 
ficers represents  deck  and  engine 
officers  pn  some  ships.  The  Staff 
Officers  Association  and  the 
Marine  Staff  Officers  Association 
represents  pursers  aboard  certain 
freighters.  Radio  officers  are 
represented  by.  the  American  Radio 
Assbciatio;^  and  th^  Radia Officers 
Union  In  addition,  a  number  of  in- 
dependent unions  organize  officers 
on  tankers  Officers'  unions  may 
require  initiation  fees  as  high  as 
S  1,000. 


Sources  of  AddltioncI 
Information 

For  general  information  about 
merchant  manne  officer's*  jobs,^ 
write  to:  • 

OffK^fMant^f^  Manpower,  Mantimc  Ad- 
fjrffSimpbon,  IjS.  E>cpartmcnj  o(  Com- 
merce, Washinfton,  D  C  2023S 


Information  about  job  openings, 
qualifi^cauons*  *  for  efaployment,  * 
wage  scales,  and  other  particularsts 
available  from  local  manfiroe  of- 
ficers' unions.  If  no  maritime  union 
is  }i$tcd  in  the  local  iclepbontf 
directory  r  coniadt 

li^lcnutxxuJ  Oxx^nzzztxMof  Kitoert,  KUtes 
ftnd  Pikxi,  39  Broadway,  New  York. 
"  10006 

NatxmaJ  Marine  •Enpneen 
tCMTtttion.  1 7 
N  Y  !(i6(H 


Eeoory  Plr.  New  Yoct,  ✓ 
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MERCHANT  MARINE 
SAILORS 

I 

Natur«  of  tht  Work 

•'^  Sailors  •  make  up  most  of  a 
merchant  ship's  crew  an^  6q  most 
of  the  manual  labor.  Employment  is 
along  craft  lines  with  varying  skilL 
levels.  Each  worker  is  assigned  to^ 
one  of  the- following  departments: 
•deck^  engine,  or  steward's. 

Deck  Department .  Ordinary  seaman 
(D.O.T.  91 1.887),  tli  entfy  rating 
in  the  deck  idepartmeht,  s^rub 
decks,  coil  ana  splice  ropes,  paint, 

.  clean  personnel  quarters,  and  do 
other  general  maintenance  work.^ 
They  also  may  relieve  able  seamen8| 
who  steer  the  ship  and  act  as 
lookouts.  Most  freighters  and  Jan- 
kers customarily  employ  three  ordi- 
nary seamen.  However,  on  many 
new  automated  ships,  the  job  of  or- 
dinary  seaman' has  been  eliminated. 

Ahk  seamen  (D.O.T.  9n.884) 
make  up  about  one-fifth  of  all  . 
sailors.  They  must  have  a  thorough'* 
knowledge  of  all  parts  of  the  ship 
and  be  able  to  handle  all  gear  and 
deck  equipment.  They  act  as  quar- 
termasters to  steer  the  ship. 
Usually,  they  each  take  2-hour 
toms  at  the  wheel,  arid  as  lookouts 
report  sightings  to  deck  officers. 

,  Freighters  and  tankers  usually  carry 
six  able  seamen. 

Able  seamen  also  are  responsible 
for  rigging,  repairing,  and  stowing  ^ . 
cargo-handling   and   other  gear. 
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The>  must  be  able  to  tie  common 
kfiots  and  handle  moonng  linies 
when  the  ship  is  docking  or  depart- , 
ing  in  addition  t6  their  more  skilled 
tasks«  they  do  genera!  deck  main- 
tenance work  similar  to  that 'done 
>  by  ordinary  seamen  '  ^ 

Because  of  fthev  ever-present 
danger  of  fire  at  se^.  able  seamen 
must  be  familiar  ^fch  fire  preven- 
uon  ^nd  control''  methods.  They 
particip0te  in  periodic  boat  dnlls 
and  are  trained  in  ail  operations 
connected  with  launchmg  lifeboats 
and  lifcrafts. 

The  ^f/M/fl/n  ( D  O  T  911  13h, 
or  bosii^.  IS  the  highest  rankmg  able 
seaman  As  boss  of  the  deck  crew, 
the  boatswain  relays  the  deck  of- 
ficers* orders  and  sees  that  these  or- 
ders are  earned  out.  The  boatswain 
assists  the  chief  mate  m  assigning 
wo?k  to  crcwmembcrs  and 'directs 
general  maintenance  opeutions 
such  as  cleaning  decks  and  polish 


ing  mctalwork^  When  the  ship 
doci;s  or  anchors,  the  boatswain  su- 
pervises the  deck  crew  in  handling 
the  lines  used  for  ipoonng. 

^ist  caxgo  vessels  carry  one  to 
threa  (Uck  utility  hands  (D.OT. 
911.9^).  who  maintain  the  deck 
department  under  the  supervision 
of  the  boatswain  X^cy  determine 
the  conditio^  of  bilges 
(compartments  in  the  bottom  o^the 
hull)  and  do  general  maintenance 
work. 

Some  vessels  carry  a  ship's  car- 
penter (D.O.X.  860.281)  who, 
scc^ires  cargo  hatches  and  ports, 
andibraces  t shores j  cargo.  The  car- 
penter also  may  operate  winches 
that  hoist  and  drop  the  anchor  and 
seal  the  hawsepipes  (steel  pipes 
through  which  anchor  chains  pass) 
when  anchor  and  chains  are  not  in 
use  Because  of  rpechanization, 
n^wer  ships  are  sailing, with  fewer 
carpenters  and  deck  utility  hands 
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Engine  Department.  The  engineer- 
ing staff  consists  oLa  yanety  of  oc- 
cupational j^spepialties  requiring 
v'arying  degrees'  of  skill  from  the 
entry  rating  of  wipyr  to  specialized 
skilled  jobs  such  as  r§fngei^ator  en 
gmeer  'Wipers  (D'OT  699  887) 
keep  the  enginecoom  and  machin- 
ery clean  Most  cargo  vessels  carry 
two  or  three  wipers.  Oders  (DOT 
9 1  L.884 )  lu6ncate  mechanical 
equipment  The>  make  regular 
rounds  of  ship,  machinery  to  check 
oil  pressures  and  flow'  Pilers  also 
may  help  overhaul  and  repair 
machinery  Firers-watermndens 
(DOT.  951.885)  pheck  and  regu- 
late the  amount  of  water  in  the 
boilers,  inspect  gauges,  and  regu- 
-  late  'fuel  flow  to  keep  steam  pres- 
sure constaxit  ThQ>  also  check  the 
operation  of  ev'tipiSrators  and  con 
densers  and  test  water  for  salt  con- 
trol, cleafc  oil  burning  equipment, 
and  clean  strainers  used  to  filter  dirt 
from  oil. 

Tfte  ship's  electrician  (DO.T. 
875.281)  repairs  and  maintains 
electrical  equipment,  s^ch  as 
generators  and  motors.  Electricians 
also  test  wiring  for  short  circuits 
and  remove  and  replace  fuses  and 
defective  lights  Some  vessels  have 
tvyo  electricians  ^  » 

Certain  types  of  ships  require 
worjcers  who  have  sp>edal  skills, 
such  as  ^  zffrigeration  engineers 
(D.O.T.  950.782)  who  maintain 
proper  temperatures  |n  refrigerator 
compartments  for  perishable  car- 
goes such  as  meat  and  vegetates. 
Staffing  requirements  have  been 
reduced  significantly  in  the  en- 
gineering department  aboard  autO' 
matfd  ships  For  example,  conven- 
tional Vessels  generaffy  carry  a  crew 
of  twelve  sailors  in  the  engineering 
department,  whereas  new  ships 
only  carry  four\three  deck  engine 
mechanics  and  One  wipft  Deck  e/i- 
gine  mechanics  replace  oilers,  firer- 
watcrten^crs,  and  electricians  on 
conventional  vessels  .  ^< 
Steward*s  Qepartmcnt  -^e  'chief 
sio^ard  (DOT.  350  138)  super 
vises  the  preparation  and  ser\irtg.of 
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meals  and  the  upkeep  of  hvHig 
quarters  aboard  ship  Th^ chief  cfok 

^  (D.O.I.  :j15I3I)   and  assistant 
cooks  prepare  meals   The  chief 
cook  ^so  super\ises  the  other  gal 
le>  (ship  s'kitchen;  v»orkers  and  is 
resp<lnsible  for  keeping  the  galle> 
clean  and  orderly    CtiUiy  hands 
(DOT  318  88")  and./n«i  flf/tfrt 
dants  (DOT  350  8"8)  complete 
the  crew  in  the  stevvard's  depart 
meat  These  beginning  pbs  I'equire 

.  httle  y^ill  Utilit>  hands  carr>  food 
su^jplies  from  the  stureroorfP  and 
icebuxeb.  prepare  vegetables,  v^ash 
coofcing  utensils,  and  scour  gaJIe> 
equipment  Mes^  attendants  set  ta 
bles.^rve  meals,  clean  tables,  %vash  . 
dishes,  and  care  for  living  quarters 

Due    to    the   greater    use  of 
prepackaged   foods   and  smaller* 
crew  size?,  many  new  ships  have' 
reduceM  the  number  of  workers  in 
the  steward's 'department  For  ex- 
ample, the  chief  cook  and  ^  chief 
steward  are  replaced  by  a  combina 
tion  chief  steward/cook 
♦    .  # 

About  20,006  sajlors  were  em-^ 
ployed  aboard  .U.S.  oce^going  ves- 
sels, in  late  1974. -Nearly  two-thirds 
were  aboard  freighters,  and  most  of 
.t)ie  remainder  were  aboard  tankers. 
Only  a  small  percentage  were  on 
passenger  ships. 

Training,  Otha/  Quaiificatlont, 
and  Advancamant 

Although  not  required,  previous  . 
sea  expenence  m  the  Coast  Guard 
or  Navy  is  a  good  background  for 
enteniKg  the  merchant  manne.  Ap? 
plicants  must  have  health  cer- 
tificates. In  adcUtion,  they  rruist  ob- 
tain a  merchant  mariner's  docu- 
ment from  the  U.S.  Coast  Guard. 
The  document,  however,  does  riot 
guarantee  a  job.  It  merely  qualifies 
a  person  to  be  considered  for  a  job. 
when  the  supply  of  regular  workers 
has  been  exhausted  To  get  a  job.  a 
person  ntdsi  be  present  at  the  hiring 
hall  when  the  opening  becomes 
available  in  good  shipping  times* 
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an  opening  may  come  within  a 
week,  m  less  prosperous  times,  it 
may  take  much  longer. 

Hinng  halls  are  located  in  the 
chief  poru  of  the  country.  They  are 
operated  b>  unions  for  commercial 
vessels  and  by  the  Navy*^  Military 
Sealift  Command  (MSC)  for 
government-operated  ships.  In  most 
ports  along  the  Atlantic  and  G4lf 
Coasts  and  Great  Lakes,  the  Na* 
Donal  ManDme  Lnion  and  \he 
Seafarers'  International  Union 
operate  hiring  halls.  The  Sailors' 
Lni6n  of  the  Pacify  operates  hinng 
halls  in  many  port^  of  the  \^  est 
Coast  MSC  employment  offices 
,  are  located  at  Brooklyn,  N.Y.,  New 
Orleans,  La„  and  Oakland,  Calif. 

Jobseekers  are  given  shipping 
cards  wheh  they  register  at  the  hir- 
'ing  hall.  The  shipping  companies 
send  job  orders  to  the  hiring  hall, 
and  sailors  who  hive  been  unem- 
ployed the  longest  gtfl^  first 
preference  on  any  jobs  for  which 
they  are  qualified.  Applicants  must 
be  present  at  the  hall  when  jobs  are 
announced.  Applicants  may  lose 
their  places  if  they  are  not  presenl 
or  have  turned  down  three  job  of- 
fers. 

A  sailor  advances  in  the  deck 
engine  departmertts  by  servii 
designated  period  in  a  rating 
by  successfully  completing  a 
,  Guard  examination  thatiests 
ability,  to  use  and^  maijj^n  e 
ment.  For  example,  after  scrvi 
minimum* of  1  year/ an  ordi 
seai^an  may  apply  to  the  C 
Guard  for  Ifmited  endorsemen 
ak  able  seaman.  For  full  endo: 
ment,  applicant  nfiust  be  at  least 
years  of  age  and  bass  an  exami: 
tiqn  to^  test  theic  knowledge 
seamanship  and  abljity  to  cari^ 
all  the  duties  re(^uired  of 
seamen.  Able  §eame^&  who  have  s 
pervisory  ability  may  advance 
boatswain  after  years  6f  AerVjc^ 

Advancement  to  hig))j^r.|>psKjons 
in  the  %\t^diTd\  jit^d,nj;^^^^.by 
recommendation  ,  of  lolf^Xj^tP^ 
steward  to  the  captain.  A 
tendant  or  utility  hand  can 
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to  third  cook,  to  cook-baKer,  to 
chief  cook,  and  finally  to  chief 
steward. 

Most  training  programs  m  the  in- 
dustry are  designed  t6  help  ex- 
penenced  workers  upgrade  their 
ratmgs.  However,  the  Seafarers'  In- 
ternational Union  of  North  Amer- 
ica operates  the  Harry  Lundeberg 
School  for  seamanship  at  Pmy 
Point,  Md.  that  acQCpts  a  limited 
number  of  young  people  -who  have 
no  sea  expenence  and  trains  them 
\n  general  seamanship  skills.  Up- 
grading coilrses  for  sailors  are  of- 
fered by  the  Seafarers*  Union,  the 
>  National  Maritime  Union  of  Amer- 
ica, and  a  number  of  other  or- 
ganizations. 

Emptoymtnt  Outtbok 

Employment  of  merchant  sailors 
IS- expected  to  decline  through  the' 
mid-1980's.  Sofne  job  openings, 
however,  will  anse  each  year  due  to 
the  need  to  replace  experience^ 
sailors  who  retire;  die,  or  quit  the 
sea  for  Q.ther  reasons.  Competition 
for  thdse  positions  is  expected  to  be 
keen  because  the  number"of  people 
seeking  jobs  as  sailors  probably  will 
exceed  the  number  of  openings. 
Most  openings  will  be  filled  by  ex- 
^perienced  sailors  who  are  unem- 
ployed. 

The  niunber  of  ships  in  ^  our 
merchant  fleci  is  not  expected  to  m 
crease  significantly  in  the  y^iars 
ahead.  (See  introduction  on 
merchant'  marine  occupations.) 
Older  vessels.  wiU  be  replaced  by 
larger  ships  equipped  with  features 
that  reduce  labor  requiren^tnts. 
New  ships,  for, example,  have  auto- 
mated enginerooms  which  can  be 
lOperated  with  smaller  crews. 


Earnings  and  Working 
Conditions 

reymembers     of  Amencan 
hant  shi|)s  enjoy  excellent  pal 
fnnge  benefits. ^Earnings  de- 
on  job  assignments  and  type 
ssel.  Basic  monthly  pay  for  a 
crc^' section  of  ratings  ^n'a  typical 
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freighter  m  1974  is  shownln  the 
complying  ubulatiocr. 


•  Bane  pay  » 

Elcctnaan.  S946 

Chief  $lc>wd.       .  WW 

Carpcmcr  739 

CoMB9ktr  696 

Deck  utility  hand  ^  683 

Abie  seaman  612 

Fircr-watertcfxJcf  6 1 2 

Oiler     .  612 

Wiper  568 

Ordinar>' seaman  .  '  478 

Mess  aitendani/uuHty  '474 

'East  Coast  wages  in  Scpccmbcf.  1974- 
aboard  a  12.000-17.800  power' ton  smgJe 

screw  ship  I 

Montjily  wages  are  supplementecP 
by  premium  pay  for  overtime  and  - 
othej'  factors.  On  the  average, 
premium  eammgs  are  equal  to 
about  50  percent  of  base  wages.  For 
example,  an  oiler  with  a  monthly 
base  pay  of  $612  regularly  earns 
about  $9 1 8  each  month. 

Liberal  employer  ^financed  fnnge 
benefits  arc  provided.  Vacations 
range  from  90  to'  180  days  a  year. 
Sailors  may  retire  on  pensipns  after 
20  years  of  service.  Sailors 'and  their 
dependents  ar^^vered  by  com- 
prehensive   medical    care    and  @v 


hospitalization  progratos.* 

The  workweek  aboard  ship  is 
considerably  3iffetenh  from  the 
workweek  on  shore.  At  ^ea,  most 
sailors  are  required  to  stand  watch. 
Watchstanden  work  7  days  a  week. 
Generally,  they  work  two  ^4-hour 
watches* (shifts)  during  every  24-' 
^our  period  and  have  8  Tiours'.off 
between  each  watch.  Some  sailors 
are  day  workers.  They  work  8  hours 
a  day,  Monday  through  Friday. 
B6th  watchstanders  and  daywork- 
er^  are  paid  ovirtime  for  work 
over  40  hours  a  ^ttk.  When  tlj^e 
ship  is  in  port,  the  basic  workweek 
is  40  hours  for  all  crewmembers.  / 

The  duties  aboard  ship  /are 
hazardous  compared  to  othe^  in- 
dustries. At  sea,  there  is  alwa^jfe  the 
possibility  of  injuries  from  falls  pr 
the  danger  of  fire,  collision,  o/  sink- 
ing. '  '  ^ 

A  person  working  ^  in  the  en- 
gineroom  must  be  able  to  withstand 
high  temperatirrcs  A  deck  worker 
must  adapt  to  both  bitter  cold  and 
the4otsun. 

Accommodations  for .  ^sailors 
aboard  U.S.  vessels*  are  generally 
good,  but  not  luxurious  fjrleals  arfe 
served,  m  a  rhessroom,  which  often 
doubles  ai  a  recreation  room  where 
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the  crew  can^^read,  write  letters, 
play      cards,      and  socialize.. 
Crewraeipbers    generalfy  share 
quarters  aboard  older  ^ips  and^ 
ij^ve  little  privacy,  but  most  new 
^ips  have  single  berth  rocAns. 

Sailor^  arc'  represented  by  a 
number  of  labor  organizations;  the 
two  largest  are  the'  National 
Maritime  Union  of  America  and  the 
Seafarers'  international  Union  of 
North  America. 

SourcM  of  Additional 
Information  , 

For  general  infofSatiota  about 
merchant  marine  saiTors'  jobs,  write 

.Office  of  Maritiroc  Manpow^Maritimc  Ad- 
mmmration,  U^.  E>^aLrtment  of  Com- 
merce, Wtihhutlxi,  ».C.  20235. 

•  Information  aboi/t  job  openings, 
qualifications  for  employment, 
wage  scales,  and  other  particulars  is 
available  from  local  maritime 
unions. « tf  no  maritime  union  is 
'h$te<^in  the  local  telephone  directo- 
ry, contact: 

NattonaJ  Manume  Umon  of  America,  36 
Seventh  Ave..  New  York.  N  Y.  lOOl  I 

Seafarers  thumaoooa/  Union  of  North 
America,  675  Fourth  Ave.,  BfooUyn. 
N.Y- II232 
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BRAKE  OPERATORS 

(D.O.T.  910.364  and  .884) 


RAILBO^  OCCUPATIONS 


'  People,  food,  and  industrial 
materials  all  move'  along  the 
200.000  miles  of. railroad  fines  that 
crisscross  the  Nation.  In  J 974,  the 
railroads  provided  jobs  for  about 
560,000  people  Railroad  jobs  are 
found  in  all  States  except  Hawaii, 
and  m  communities  of  all  sizes. 
Large  numbers  of  railroad  workers 
are  empl6>ed  at .  terminal  points 
wherii^  the  railroads^  maintam  con- 
trol ofGces,  freight  >ards,  and  main- 
tenance and  repair  shops.  Chicago, 
the  hub  of  ohe  Nation  s  railroad 
s>stem,  has  more  railroad  porkers 
than  any  oyier  area.  Many  v^orkers 
also  are  efp^loyed  in  or  near  New 
York,  Los  Angeles,  PJvladelphia, 
^  Kimneapolis,  Pittsburgh,  an<l 
E>etroit. 

Raitro'^  workers  can  be  divided 
injto  /our  main  groups.  Operatmg 
employees,  siaCion  and  office  work- 
ers, e9uipnrfent  maintenance  work- 
ers, and  properly  maintenance 
workers. 

Operating  employees  maHf^t  up  al- 
most one- lh>rd  of  alLrailroad  work- 
ers. This  group  includes  locomo- 
tive en^neers,  conductors,  and 
brake  operators.  Whether  'on  thd. 
road  or  a^  terminals  aiKl  railroad 
yards,  they  work  together  as  traia- 
crews.  Some  other  employees  in 
this  group  arc  h*o5Uers,  who  prepare 
,  focomodves  for  the  traincrewJ,  and 
switchtenders,  who  throw  track 
switches  within  railroad  yards^ 

One-fourth  of  all  railroad  work- 
ers are  station  and  office^  en^ 
ployees,  who  -direct  tram  move- 
ments and  handle  4he  railro^' 
business  aff;i^rs.  ProfessioriklS/s\Ich 
as  managers,  accountants,  •statisti- 
cians; and  systerhs  analysts  do  ad^ 
piniitrati^^and  planning  work, 


while  *  plerks  hahdie  business 
.  traiisacuons,  iceeg  records,  and 
prepare  statiSil^rAgents ;inanage 
the  business  affairs  of  the  railroad 
station.  Telegraphers  and 
telephonefs  pass  on  instructions '^to 
^traincrew^  and  help  agents  with 
clericaTwoi-k. 

More  than  onp-fifth  >of  all  rail* 
road  employees  ^  are  equipment 
maintenance  workers^  who  service 
and  repair  locomotives  and 'cars. 
This  group  includes  car  repairers, 
machinists,  electrical  workers, 
sheet  metaf  workers,  boilermakers, 
and  blacksmiths. 

Property  mc(intenance  workers^ 
who  make  up  ^bout  one;^-sixth  of  all 
railroad  employees,  build  and 
repair  tracVs,.  tunnels,  signal  ec^uip- 
ri^ent,  and  ot^ef^ railroad  property.^ 
Trackworkers'  repair  tracks  aod 
roadbeiis.  Bridge  and  bojlding 
workq^  codstrupt  and  repair 
bridges,  tunn^slSTand  othtr  struc- 
tures along-  the  right^^way. 
Signal  workers  install  and  iSKice 
the  railroads*  vast  network  of 
signak,  including  highway-crossing 

protection  devices. 

DiscussiQos  of  the  work,  trainiqgC 
outlook,  and^  earnings  for  most 
major  occupations  in  railroads  are 
presented  in^the  statements  that  fol- 
low. Information  on  employment 
also  is  available  in  the  statement  on 
OccypitiBns  in  thd  Railroad  Indus- 
try elsewhere  Jthe  Handbook. 
Detarls  abou^  specific  jobs  may  be 
obtained  fr<5ih  local  railroad  offices. 
General  infocmation  on  the  indus- 
try is  available  from. 

Astoctauon  of  Amencan  Railroads*  Amer-v 
ican  Railroads  4  BluUtnf*  1920  V  3^ 
NW  .  Wa»hfefloo,  D  C  20036 


Nature  of  th«  Work 

_  ^  ^   • 

Brake  operators  work  on  pas- 
senger and  freight  Q^ns.and  in  rail* 
rosfcd  yards. 

'  All  passenger  and  most  freight 
tram  crews  include  two  road  brake 
operators— one  m  the  locomotive 
wi^th  the. engineer  and  another  in 
.  the  caboose  with  Jhe  conductor.  A 
few  small  freight  trains  need  only 
one.  Before  departure,  road  brake 
oj^raiors  in^>ect  the  train  to  make 
sure  #iat  all  couplers  and  airhoses 
are  ustened,  that  handbraJces  on  all 
tiy^ars  are  released,  and  that  the 
airbrakes  are  functioning  correctly.^ 
While  underway  they  regularly  look 
for  smoke,  sparks,  and  other  signs 
of  sticking  bpakes,  overheated  axle 
bearings,  and  other  faulty  equip- 
ment. They  may  make  minor 
repairs  to  airhoses  and  couplers.  In 
case  of  ulnsxpected  stops,  brake 
operators  set  out  signals  to  protect 
both  ends  of  the  train. 

Road  brake  operators  t^jrow 
switches  to  route  freight  trains  onto 
industrial  tracks,  uncoupling  cars 
that  ire  to  be  delivered  and 
coupling  those  that  are  idht  moved 
out  On -passenger  trains,  they  regu- 
late car  lighting  >nd  temperature, 
and  help  the  conductor  'collect  ^ 
tickets  and  assist  passengers. 

Yard  *  brake  operators  (also 
known  as  yard  couplers  or  helpers) 
help  assemble  and  disassemble 
trains. in  railroad  yards,  according 
to  instructions  from  yard  cdnduc- 
ton^They  use  lanterns,  paddles,  or 
two-way.  radios  to  signal  engineers 
where  to  move  cars.  After  un- 
coupling a  recently  delivered  car, 
they  throw  track  switches  to  route  it 
to  certain  tracks  if  it  is  to  (>e  un< 
loaded,  or  to  an  outgoing  train  if  its^ 
final  destination  is  further  down  the 
line  They  may  rid^  the  car^  operat- 
ing Ihe  handbrake  tq  relate  lU 
speed. 
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2  .  / 

Br«k«  operator  t^nalt  to  fi^^f. 

Training,  Oth«r  Quaitftcafiont, 
and  Advancantant  y 

Begitining  ibrake  operators  make 
several  trips  w^ith  an  experienced 
operator  and  conductor  to  become 
familiar  with  the  job  Their  names 
are  then  put  on  the  "extra  board" 
and  they  are  given  assignments  to 
substitute  for  w^orkers  who  are  ab 
sent  for  vacations,  illness,  or  other 
/easons.  Usually  they  w^ork  a  year 
or  so  before  ih^y  learn  the  job 
thoroughly,  and  several  more  years 
before  they  gam  enough  seniority  to 
get  a  regular  assignment. 

Employers  prefer  applicants  who 
are  high  school  graduates  or  thp 
equivalent.  /<jOod  eyesight  and 
heanng  are  essential.  Mechanical 
aptitude  IS  helpful.  Physical  stamina 
IS  necessary  to  chmb  ladders,  board 
moving  trains,  throw  switches,  and 
operate  handbrakes.  Most  em- 
ployers require  that  applicants  *pa$s 
physical  examinations. 

With  sufficient  scnionty,  brake 
operators  may  become  conductors. 
These  jobs  are  always  filled  by 
promoting  experienced  brake 
operators  who  have  qualified  by 
passing  written  and  oral  t£sts  on 
signals,  brake  systems,  timetables,^ 
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operating  rules,  and  other  subjects. 
Some  corftpanics  require  that  these 
tests  be  passed  within  the  first  few 
years  of  the  brake  operator's' em- 
ployment. Smce  promotions  on  al- 
most all  railroads  are  controlled  by 
senionty  rules,  brake  operators 
usually  wait  at  least  10  years  before 
becoming  conductors.  Advance 
ment  is  limited  by  the  number  of 
conductor  jobs,  and  there  are  many . 
more  brake  operators^  than  conduc- 
tors. Some  brake  operators  in 
freight  service  move  to  passenger 
service,  usually '  considered  more 
desirable  because  it  Is  less  strenu- 
'  ous. 

\  ^  \     Empioyma^t  Putlook 

\  Employment  of  brake  opera- 
lors— who  numbered  nearly  75,000 
iin*  1974— is  expected  to  decline 
through  the  mid-1980's  Some  op- 
portunities'for  new  workers,  how- 
ever, will  develop  as  experienced 
brake  operators  retire,  die*. advance 
■to  jobs  as  conductors,  or  transfer  to 
other  work. 

Even  though  total  employment  of 
'  brake  operators  is  expected  to 
*  decrease,  the  number  of  those  in 
road  service  will  increase  smce 
more  trains  will  be  needed  to  haul 
the  additional  freight  volume 
created  by  grovrth  in  population 
and  industry.  Employment  gains 
will  be  moderated,  however,  Jby 
technological  innovations  which 
make  it  possible  to  move  freight 
more  rapidly.  For  example,  9entral 
traffic  control  systems  enable  a 
dispatcher  at  a  central  locatior>  to 
control  '  all  signals  and  track 
switches  over  a  vast  section  of 
"  track.  Trains  operating  on  track 
under  this  system  spend  less  time  at 
sidings  waiting  (or  others  to  pass 
Changes  in  the  size  of  train  crews- 
eliminating  one^  brake*  operator 
where  there  are  now  two^may 
further  reduce  e^mployment  growth. 

The  number  of  ya/d  brake  opera- 
tors   is    expected    to  decreas^^ 
primarily  due  to  the  installation  of 
automatic  classification  systems  in 
/ 
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more  yards.  In  an  automatic  das- 
sification  yard,  cart  are  braked  &Jid 
routed  by  electronic  ,  controls 
Fewer  brake  operators  are  needed 
in  these 'yards,  mainly  to  connect 
airhoscs,  uncouple  cars,  and 
retrieve  misrouted  ones  Yard  em- 
ployment also  will  be  affected  as 
railroads  use  larger,  better  designed 
freight  cars  which  take  as  much 
time  to  route  as  older  ones,  bur 
carry  more  freight. 

Earnings  and  Working' 
Conditions 

In  1974,  brake  operators  had 
average  monthly  (jamings  of  %\ ,084 
in  yard  service,  $1,365  in  freight 
service,  and  $1,390  in  passenger 
service^  These  earnings  were  about 
tvrtce  as  much  as  the  average  for  all 
.nonsupervisory  workers  in  private 
industry^  except  farming. 

Yard  brake  operators  usually 
work  a  40-hour  week  and  receive 
'{Premium  pay  for  overtime.  Road 
braike  operators  are  under  a  dual 
system  of  pay  and  are  paid  accord- 
ing to  miles  traveled  *  or  hours' 
worked,  whichever  is  greater* 

Brake  operators  6ften work 
nights,  weekends,  and  holida'ys. 
Smce  freight  and  passenger,  b^jce 
operator  often  work  on  trains  that 
operate  between 'terminals  that  ^x6 
hundreds  of  miles  apart,  they. may 
spend  several  nighfs  a  week  away 
from  home.  Brake  operators  as- 
signed to  extra  board  work  have 
less  steady  work,  more  irregular 
hours,  and  lowefr  earnings  than 
those  with  regular  assignments. 
They  may  be  asked  to  report  to 
work  on  short  notite  and  at  odd 
*hours.  Yard  and  freight  service 
brake  operators  face  greater  ac- 
cident risk*  tlian  most,  other  rail- 
road workers. 

Most  brake  operators  are  mem- 
bers of  the  United  Transportation 
Union. 
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'CONDUCTORS 
^        (DOJ  198  168) 
NatuNr  of  th«.  Work 

Condtictors  are  in  charge  of 
traincrews  and  are  resiponsible  tor 
the  safe  punctueil  delivery  of 
cargo  and  passengers  Before  a 
train  leaves  the  terminal,  the  con- 
ductor receives  instructions  on  the^ 
train's  route,  timetable,  and  cargo 
from  the  dispatcher,  and'  discusses 
these  with  the  engineer.  On  some 
trains  conductors  can  receive  addi- 
tional instruc^ons  by  radio  while 
,  underway.  On  freight  trains,  the 
conductor  keeps  records  of  each 
car*s  contents  and  destination,  and 
sees  tha;  cars  are  added  *  arid 
removed  at  the  pre/per  points  along 
the  route  Op-^  passenger  train, 
conductors  collect «  tickets  and 
fares,  and  answer  passengers* 
questions  concemmg  timetables 
and  train  rules.  At  stops  they  signal 
engineers  when  to  leave. 

'  During  runs,  ^  conductors  regu- 
larly receive'  information  from 
brake  operators  on  the  condition  of 
the  cars.  If  a  problem  occurs,  con- 
<iirctors  arrange  either  for  repairs 
•  while  underway  or  for  removal  of 
the  defective  car  ^t  the  nearest  sta- 
uon  or  siding.  They  inform 
dispatchers  of  this  development 


A  conductor  rocoivts  inttrtictiont  by 
9 '    'radio  wl^ilt  underway. 


using  r^io  or  wayside  telephones. 

Yard  conductors  supervise  the 
crews  that  assemble  and  dd&assem* 
ble  trains.  They  also  oversee  crews 
that  move  cars  wtthin  railroad  yards 
to  faalitate  loading  and  unloading 
cargo.  In  yards  that  have  automatic 
classtficatjon  systems,  they  may  use 
elecincal  controls  to  operate  the 
(rack  switches  that  route  cars  to  the 
correct  track. 

Training,  Oth«r  QuaHfications, 
and  Advancamant 


Jobs  as  conductors  are  always 
filled  from  the  rariks  of  experienced 
brake  operators  who  have  passed 
te^tS^covering  signals,  timetables, 
^operating  rules,  and  related  sub- 
jects Until  permanent  positions 
become  available,  new  conductors 
are  put  on  the  **extra  board",  where 
they  substitute  fpr  experienced  con* 
ductors  who  are  absent  because  of 
illness,  vacations,  or  other  reasons. 
Seniority  is  almost  alsVays  the  main 
factor  in  determining  promotion 
from  brake  operator  to  conductor 
and  from  the  extra  board  to  a  per- 
manent position. 

Most  railroads  maintain  separate 
seniority  lists  for  rqa(l  service  and 
yard  service  conductors  and  con- 
ductors usually  remain  \p  one  type 
of  service  for  their  entire  careers. 
On  some  roads,  hbwcver,  conduc* 
tors'  start  in  the  yards!  then  move 
freight  servicfe,  and'  finally  to  pas- 
senger service.  S5me  conductors 
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will  result  in  an  increase  in  employ- 
ment ^f  road  service  ^conductors, 
since  more  trains  will  be  nccde<j  to 
haul  the  additional  freight  volume 
However,  employment  growth  will 
moderated  by  technological  in- 
novations which  make  it  possible  to 
move  freight  more  rapidly.  For  ex- 
ample, central  traffic  control 
systems  enable  a  dispatcher. at  a 
central  location  .to  control*  all 
signals  and  track  sv^tches  over*  a 
vast  section  of  track.  Trains  operat- 
ing'under  this  system  spend  less 
time  on  side  tracks  waiting  ,for 
others  to  pass. 

Employqient  of  yard  conductors, 
on  the  pther  hand,  is  not  expected 
to  change.  Conuqued  moderniza- 
tion of  yards,  especially  the  l/ddi-  ^ 
tion  .  of  automatic  classificatio/i 
systems,  will  irfiprove  yard  Efficien- 
cy. Yard  emplpymeiit  also  will  be 
affected  as  railroads  use  larger, 
better  designed  freight  cars,  which 
take  as  much  time  to  route  as  oljder 
ones,  but  carry  more  freight. 


Earnings  and  Working 
Conditions 

In  ^974,  conductors  had  average 
monthly  earnings  of  $1,205  in  yard 
service,  $1,395  it\  passenger  road 
'  service,  and  $1,595  in  freight  road 
^servicer  Th^  earnings  were  more 
than  double  the  average  for  all  non- 
supervisory'  workers  in  private  in- 
dustry, except  farming. 
Yard  Conductors  usually  work  ^a 


advance  to  managerial  position^  *40-hour  week  and  receive  premiuni 
such  as  trainmaster  or  yardmaster. 


Employmant  Outlook  - 

Employment    of  conductors— 
who  numbered  about  39,500 

1974— is  expected  to  grow  slowefV^eekends,  and  holidays.  Since  road 


pay  for  overtime  Road  conductors 
are  under  a  dual  system  of  pay  and 
are  paid  according' to  miles  traveled  \ 
or  hours  worked,  whichever  is^ 
greater.  ' 
Conductors  often  work  nights. 
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than  the  average  for  all  occupations 
through  the  mid-1980*s.  Most  job 
openings  will  result  from  the  need 
to  replace  conductprs  who  afe 
promoted,  or  who  refire  Qr  die. 

The  transportation  requirements 
of  the  country  will'  increase  as 
growth  in  population  and  industry 
creates  a  demand  for  more  con- 
sumer and  industrial  products.  This 


service  conductors  often  work  on 
trains  that  operate  between  stations 
that  are  hundreds  *of  miles  apart 
thby  may  sp>end  several  nights  a 
week  away  from  home.  Conductors 
on  the  extra  board  frequently  work 
irregular  hours  totaling  less  than  40 
a  week  ar^d,  therefore,^earn  less 
than  those  who  have  regular 
schedules. 
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Many  conductors  are  members  of 
the  United  Transportation  Union 


LOCOMOTIVE 
ENGINEERS 

(D.O.T.  910.383) 

Nfeturt  of  th«  Work 

Engineers  operate  locomotives  in 
passenger,  freight,  and  yard  ser- 
yicest  Road  service  engineers  trans- 
port cargo  and  passengers  between 
stations,  while  yard  engineers  move 
cars  within  yajrds  to,assemble  or  dis- 
assemble trains.  Most  engineers  run 
diesel  locomotives,  a  few  run  e\ec- 
irics. 

Engineers  operate  the  throttle  to 
start  and  accelerate  the  train  and 
use  airbrakes  to  slow  and  stop  it. 


They  also  operate  other  controis,. 
such  as  light  switches,  and  watch 
gauges  and  meters  that  mcSisure 
fuel,  tflectnaty,  and  air  pressure. 
They 'watch  for  signals  that  indicate 
track  obstructions  ^nd  speed  limits. « 

Before  and  after  each  run.  en- 
gineers check  locomotives  Tor 
mechanical  problems.  Mirvor  ad- 
justmei>t$  are  made  on  the  spot,  but 
major  defects  are  reported  to  the 
engine  shop  supervisor. 

Engineers  are  among  the  jnost 
skilled  employees  on  the  railroad 
They  must  have  a  thorough 
knowledge  of  the  signal  'systems, 
yards,  anci  terminals  along  their 
route  and  be  constantly  awcire  of 
the  conjdition  and  makeup  of  the 
train.  Trains  wact  differently  to  ac- 
celeration, braking,  and  curves,  de- 
*  pending  on  the  number  of  cars,  the 
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Engint«rs  art  among  th«  moat  akJKad  railroad  •mploytta. 
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ratio  of  empty  to  loaded  cars,  or  the 
amount  of  slack  in  the  train. 
Misjidgment  by  the  engineer  of 
these  or  Tnany  other  factors  can 
lead  to  whiplash  injuries  to  passen- 
gers and  crew  members,  damaged 
cargo,  broken  couplers,  or  even 
-derail(nent.'  ^ 

^  Training,  Other  Quallflcattons, 
*        and  Advancement 

» 

Openings  in  engineer  jobs  are 
'usually  filled  by  training  and 
promoting  engineer  he^rs  atcprd- 
ing  to  seniority  rules  A  few  rail- 
roads train  brake  operators  and  in- 
experienced workers  for  engineer 
jobs. 

Helpers  ride  in  locomotives  with 
engineers  and  assist  them  by  in- 
specting locomotives,  watching  for 
•signals  and  track  obstructions,  and 
monitoring  gauges.  New  helpers 
receive  on-the-job  draining  lasting 
up  to'  6  weeks  during  which  tipie 
they  learn  their  duties  and  railrdadj 
rules  and  regulations.  They  are  i ' 
assigned  as  engineer  helpers] 
regular  jobs.  Railroads  prefj^ 
applicants  for  helper  posiuorts  fi^ 
a  high  school  education  arid 
least  21  years  old.  ApplicanfeJ 
have  good  hearing,  eyesight 
Color  vision.  Good  eye-Rahr 
dination,  manual  dtw^t^ 
'  mechanical  aptitude 
required. 

Helpefs  are  placed 
programs  for  engig^e^  i 
year  following  their:.? 
date.  These  progran;wf, 
to  6  months,  includ<SjClj 


^hiTig 
^in  1 
Jpiring 
^^t  up 
I  and 


on-the-job  training  infjii^fnotive 
operation.  Helpers  ialew^Hfying 
tests  covering  locortio^v|  equip- 
ment, airbrake  systcm$,ifu|)  econo- 
my, train  handlih^  tecHniflues  and 
operating  rules  and  fe|ulations 
They  then  .  bec6nie  ,^'eligible  for 
promotion  to  engine^f'i 

As  engineers  %fe'  needed, 
qualified  helpers  .yvhCf^ave  the  lon- 
gest seniority  arfe  bl^ed  on  the  en- 
gineers*  "extraMafdlV  Extra  board 
engine^srs  whp|r^  n'pthave  regular 
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assignments  substitute  for  regular 
engineers  who  art  absent  because 
of  vacation,  illness,  or  other' 
reasons.  Extra  board  engineers 
frequentl;y  wait  a  number  of  years 
before  accumulating  enough 
"senionty  to  get  a  regular  assign- 
ment. Senionty  rules  also  may 
determine  the  engineers'  type  of 
service;  for  instance,  from^  a  first 
regular  assignment  in  yaixl  service, 
they  may  move  to  road  service. 

Engineers  take'penodic  physical 
examinations  to  determine  fitness 
to  operate  locomotives.  They  must 
have  keen  eyesight;  an4  hearing. 
Those  who  fail  to  meet  the  physical 
standards  are  rfcstricted  to  yard  ser- 
vice or  transferred  to  other  jobs 
with  lower  physical  standards. 
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^ion  of  automatic  classification 
systems  which  electronically  route 
cars  to  the  proper  track,  will  im- 
prove yard  efficiency.  Yard  em- 
ployment will  also  be  affected  as 
railroads  use  larger,  better  designed 
freight  cars  which  take  as  much 
time  to  route  as  older  ones,  but 
carry  more  freight. 


Employment  Outk>ok 

Employment  of  locomotive  en- 
gineers— who  numbered  about 
37,000  in  1974— is  expected  to  in- 
crease more  slowly  than  the 
average  for  all  occupations  through 
the  rTTid-1980's.  Most  job  openings, 
however,  will  arise  from  the  need  to 
replace  engineers  Who  retire'or,die. 

The  Nation's  transportation 
requirements  will  increase  as 
growth  in  population  and  industry 
creates  ^a  demand  for  more  con- 
sumer and  industrial  proiliacts.  This 
will  result  in  an  increase  in  employ- 
ment .of  road  service  engineers, 
since  more  trains  will  be  needed  to 
haul  the  additional  freight  volume. 
However,  this  employment  growth 
will  be  moderated  by  technological 
innovations  which  make  it  possible 
to  move  freight  n)pre  rapidly.  For 

^example,  central  traffic  control 
systems  enaj>le  a  dispatcher  at  a 

*  central  location  to  control  all 
signals  and  track  switches  over  a 
vast  section  of  track.  Trains  operat- 
ing under  this  system  spend  less 
time  at  sidings  w^ing  for  others  to 
pass. 

Employment  of  yard  engineers, 
on  the  other  hand,  is, not  expected 
to  change.  Continued  moderniza- 
tion of  yards,  espeei^JJy,ihe  addi- 


Eamlngt  «nd  Worlcing 
Condltiont 

The  earnings  of  engineers  depend 
on  the  size  of  the  locomotive ^wd 
type  of  service.  In  1974,  monthly 
earnings  of  engineers  averaged 
$1,415  in  yard  service,  $1,62^  in 
^^jS^ag^ngtT  service,  and  $1,821  in 
freight  service.  Engineers  earned 
two  to  three  times  as  much  as  the 
average  for  all  nonsupervisory 
workers  in  private  industry,  except 
farming. 

Yard  engineers  work  5  days  or 
more  a  week, depending  on  the  rail- 
road They  receive  premium  pay  for 
working  more  than  8  hours  in  any 
day  Road  service  engineers*  are 
under  ^  dual  system  of  pay  and  are 
paid  by  miles  traveled  or  hours 
worked,  whichever  is  greater.  On 
many  railroads,  their  earnings  are 
limited  by  Jthe  maximum  number  of 
miles  they  can  cover  per  month. 
Those  who  reach  the  limit  are 
replaced  by  extr^  board  engineers 
for  the  rest  of  the  month. 

Extra  board  engineers  may  work 
irregular  hours  since  they  may  be 
called  any  time.  They  are  likely  to 
have  less  work  and,  therefore, 
lower  earnings  than  engineers  on. 
regular  assignments. 

Ehgineers  often  work  nights, 
weekends,  and  holidays  at  regular 
pay.  Those  in  road  service  may- 
deliver  cargo  or  passengers  io  a 
distant  'station  one  day,  and  not 
return  until  the  next.  Thus,  they 
may  spend  several  days  a  week 
away  from  home. 

Most  engineers  are  members  of 
the  Brotherhood  of  Locomotive 
Engineers;  some  are  members  of 
the  Upited  Transportation  Union. , 


SHOP  TRADES 

Naturt  of  tht  Work 

Shopworkers  are  the  skilled  em- 
ployees who  build,  maintain,  and 
repair  railroad  cars,  locomotives, 
and  other  equipment  In  1974, 
there  were  over  75,000  workers  in 
the  six  principal  shop  trades— about 
41,500  car  repairers,  17.500 
machinists,  11,500  electrical  wor- 
kers, 5,000  sheet-metal  workers, 
1,600  boilermakers,  and  1,100 
blacksmiths.  \ 

Car  repairers  (D..O.T.  622.381) 
build,  maintain,  and  inspect  freight 
and  passenger  cars,  tank  cars,  and 
some  sections  of  locomotives. 
Repairers  visually  examine  cars  and 
locomotives,  and  periodically 
remove  and  inspect  parts  such  as 
wheels,  brake  '  assemblies,  and 
coupler^,  looking  for  defects  that 
might  to  accidents  or  delays. 
They  -make  minor  repairs  on  the 
spot,  while  mofe  complicated  jobs 
may  be  done  on  repair  tracks  by 
other  car  repairers.  Sonje  pf  these 
employees  v/ork  in  s{^ial  yards 
rebuilding  old  or  badly  damaged 
cars.  Car  repairers  use  both  power 
tools  and  handtools. 

Machinists  {D.O  J.  600.280)  use 
metal  cutting  and  forming  tools  to 
do  the  heavy  work  involved  in  serv- 
icing and  overhauling  locomotives 
and  related  equipment.  Electrical 


Most  car  r«ptlr«rt  work  oultld«. 
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workers  (D.O.T.  721.381  >  install 
and  maintain  the  winng  and  electn- 
cal  equipment  in  locomotives,  cars, 
and  railroad  buildings.  Some  lay 

-  and  mainlaip  powej-lines.  Sheet- 
metal  workers  (D.OT.  804.281) 
repair  sheet-melal  parts  on  locomo- 

•  tives  and  other  equipment.  Boiler- 
makers (D.O.T.  805.281).  service 
and  repair  the  pipes  and  tubes  in 
locomotive  engines  as  well  as 
equipment  made  of  steel  plates 
such  as  stationary  boilers  and  tanks. 
Blacksmiths  (D.OT  610.381) 
repair  metal  parts  and  tools.  Other 
craft  workers  include  molders  and. 
oilers.  (More  information  about 
most  of  these  shop  trades  can  be 
foun4  d^ewhere  in  the  Handbook. ) 

Training,  Other  QuaHflcatlont, 
and  Advancement 

Althoi^h  apprenticeship  training 
IS  the  most  common  way  to  enter 
shop  trades,  some  helpers  and 
laborers  are  upgraded  to  these  jobs. 
Apprenticeships  last  3  to  4  years, 
depending  6n  *fiow  much  previous 
work  experience  the  apprentice 
has. 

Most  apprentices  are  between  1-8 
"«nd  21  years  of  age,  although  some 
^e  older  at  the  start  of  their  train- 
ing. On  some  roads,  apprentice  ap- 
plicants must  pass  mathematical 
and  mechanical  aptitude  tests. 

Applicants  who  have  had  shop 
training  in  high  schools  or  voca- 
tional schools  are  preferred  by  most 
railroads.  Automobile  repair  cours- 
es are  helpful  for  car  repairers 
while  machining  is  useful  for 
machinists.  Courses  in  electricity 
and  .physics  will  help  applicants 
who.want  jpbs  as  electrical  workers 

Spme  workers  in  the  shop  trades 
advance  to  positions  as  supervisors 
in  shops,  engine  houses,  and  power-' 
plants.  ^  ' 


Employment  Outlook 

Employment  of  shop  trades  work- 
ers IS  expected  to  declinjc  through 
the  mitJ-1981}  s  as  shop  efficient) 


contifta^to  increase  and  as  older, 
railroad' cairs  arc  replaced  with  new 
ones  ib^  are  more  durable  and 
more  .  Easily  maintained.  Job 
openings,  however,  will  develop  for 
new  apprentices  or  helpers  as  ex- 
j>erienc^  workers  retire,  die,  or 
transfer  to  other  fields  ofwork 

Earnings  and  Working 
Condttions 

In  1974,  hourly  earnings 
averaged  S5.81  for  electrical  work- 
ers, S5.78  for  boilermakers.  S5.76 
for  machmists,  $5.72  for 
blacksmiths,  $5.71  for  car 
repairers,  and  $5.56  for  sheet-melal 
workers.  Most  shopworkers  have  a 
40-hour  workweek  and  receive 
^premium  pay  for  overtime.  Shop- 
work  is  active  and  strenuous,  in- 
volving stooping,  climbing,.and  lift- 
ing Much  of"  the  work,  especially 
that  of  car  repajrers,  is  done  out-* 
doors. 

Most  shopworkers  are  union 
members.  Among  the  unions  in  this 
field  are:  Brotherhood  of  Railway 
Carmen  of  the  United  States  and 
Canada;  International  Association 
,  of  Machinists^  and  Aerospace 
Workers;  International  Brother- 
hood of  Electrical  Workers; 
Sheet  Metal-  Workers'  Inter; 
national  Association;  International 
Brotherhood  of  Boilermakers, 
Iron  Shipbuilders,  Blacksmiths, 
Forge-s  and  Helpers;  and  the 
International  Brotherhood  of 
Firemen  and  Oilers.  These  unions 
usually  negotiate  labor-macnage- 
ment  agreements  through  the 
Railway  Employees*  Department 
ofthe  AFL-CIO. 


SIGriAL  DEPARTMENT 
WORKERS 

(D.O.T,  822.281  and  .884) 

Nature  of  tht  Work 

Railroad  signal  workers  install, 
repair,  and  maintain  the  train  con 
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trol,  communication,  and  signaling 
systems  that  direct  Urain  movement 
and  assure  safety  The  work  usually 
consists  of  either  general  main- 
tenance of  the  signal  systems  or  in- 
"  stallation  and  major  /ep^ir 

Signal  installers  work  in  crews, 
usually  consisting  of  five  or  more 
workers.  They  install  new  equip- 
ment and  make  major  repairs  Most 
of  their  work  is  construction  and  in- 
cludes^ digging  holes  and  ditches, 
hoisting  poles,  and  mixing  and 
pouring  concrete  to  make  founda- 
tions. They  also  assemble  the  con- 
trol and  communications  devices, 
make  the  electrical .  connections.  * 
and  perform  the  extensive  testing 
thgt  \%  required  to  assure  thsft  r\ew 
signal  systems  work  properly. 

Individual  signal  maintainers  are 
assigned  a  section  of  track  and  are 
responsible  for  keeping  gate 
crossings,  signals,  and  ether  control 
devices  in  good  operating  condi- 
tion. They  pe/iodicall^inspect  and 
repair  or  replace  wiMj^ights,  and 
switches.  Signal  mamiainers  and 
skilled  installers  must  have-  a 
thorough  knowledge  of  electricity 
and  electronics. 


Training,  Other  qjUallflcatloii*. 
and  A'dvancement 

New  employees  are  assigned  as 
helpers  to  installation  crews.  After 
about  60  to  90  days,  of  training, 
helpers  are'eligible  to  advance  to 
assistants.  After  another  2  to  4 
years,  which  may  include  some 
classroom  instructioiv,  qualified 
assistants  may  be  promoted  to 
signal  installer  or  maintainer. 
Assistants  usuajly  advance  ta  signal 
installer,  tfiough,  ,since  openings  in 
the  ^  more  desirable  maintenance 
positions  usually  are  filled  by  senior 
signal  installers.  These  promotions 
and  assignments  are  made  on  the 
basis  of  seniority,  provided  ability  is 
sufficient.  *  ^ 

When  hiring  helpers,  railroads 
prefer  applicants  who  are  high 
school  orljvocational  school  gradu- 
ates. Coui?^  in  blueprint  reading. 
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electricity,  and  electronics  provide 
a  helpful  backgroufid . 

Both  signal  installers  and  main- 
tainers  may  be  promoted  to  signal 
inspector,  technician,  gang  super- 
visor, and  higher  supervisory  posi- 
tions. A  few  eventually  become 
signal  engineers. 

EmploynnMt  Outlook 

Employment  of  signal  depart^ 
mcnt  workers— who  numbered 
about  11,500  in  1974— is  not  ex- 
pected to'  change  significantly 
through  4he  mid-1980's*  Neverthe- 
less, some  job  openings  for  new 
workers  wilj  arise  as  experienced 
workers  retire,  die,  or  transfer  to 
other  fields.       *  , 

Signal  workers  will  continue  to 
be  needed  to  repair  the  existing 
stock  of  equipment  as  well  as  install 
and  maintain  the  new  ^gnal  and 
t^in  control  systems  that  are 
planned  for  the  future.  Employ- 
ment  is  not  expected  to  grow,  fjow- 


ever,  since  many  new  signal 
systems,  whtct\  have  fewer  moving 
parts,  require  less  maintenance. 
Also,  the  more  efficient  use  of  track 
will  allow  railroads  to  continue  to 
eliminate  some  sections  of  track, 
reducing  the  need  for  maintenance 
work. 

Earnings  and. Working 
y   ,  Conditlont 

In  1974,  signal  installers  and 
maintainers  average3^$5.86  an 
hour,  about  one^third  more  th'aiu 
the  average  for^I  nonsupervisory 
workers  in  private  industry,  except 
farming  Assistants  averaged  $4  95 
an  hour  and  helpers  $4.79  an  hour. 
Most  sigijal  workers  have  a  40-hQur 
week  and  receive  premium  pay  for 
overtim^.  ' 

Signal  maintainers  must  make 
repairs  regardless  of  weather  condi- 
tions or  time  of  day.  Installers  and 
maintainers  *often  climb  poles  and 
work  near  voltage  wires . 

Since  they  work  over  large  sec- 
tions of  tracks  installers  usually  live 
awa^y  from  home  during  the  work- 
week, fr^qutntiy  in  camp  cars  pro- 
vided by  the  company.  Maintainers 
usually  live  at  home  and  service 
signals  over  a  limited  stretch  of 
^rack.^  " 

Most  signal  installers  and  main- 
tainers are  members  of  the  Brother- 
hood of  Railroad  Signalmen. 


notify  the  recipkht,  prepare  the 
bill,  and  upon  payment,  authorize 
rcleascof  the  goods.  They  also  may 
pass  on  train  orders  and  other 
messages  to  traincrews.  At  larger 
stations,  many  of  these  tasks  may  be 
done  by  clerks,  telegraphers,  and 
Others  who  are  under  the  agent's  su- 
pervision. 

At  passenger  stations,  agents  su- 
pervise and  coordinate  the  activi- 
ties of  workers  who  sell  tickets  and 
check  ba^age.  At  major  freight 
and  passenger  stations  the  agent's 
duties  are  primarily  administrauve 
and  supervisory. 

Some  agents,  sometimes  called 
mobile  agents,  service  several  small 
stations  that  get  little  business. 
They  travel  from  station  to  station, 
opening  each  only  long  enough  to 
transact  the  business  at  hand. 


Training,  Othtr  Qualfficatlont, 
ait^  Advancamant 

Station  agents  rise  frpm  the  ranks 
of  other  railroad  occupations.  With 
sufficient  seniority  and  ability, 
telephoners,  telegraphers,  toWer 
op«i^tors,  and  clerks  may  *  be 
promoted  to  agents  in  small  stations 
and  may  advance  to  larger  stations 
as  they  gain  additional  seniority. 
Agents  also  may  be  promoted  to 
managerial  positipns  sudi  station 
master  or  Auditor. 


STATION  AGENTS  ^ 

(D.O.f.  21 1.468.  and  9IO.f38) 
Natur*  opiM  Work 

Station  agents  are  the  customers' 
contact  with  the  railroad.  Most 
agents  work  in  small  freight  sta- 
tions. They  take  orderi  from 
customers  and  arrange  for  railroad 
cars  to  transport  their  products. 
When  goods  are  delivered  they 


Employmant  Outlo^ 

Employment  of  station  agents— 
who  numbered  about  7,600  in 
1974— is  expected  to  decline 
through  the  mid-1 980's  as  more 
customer  orders  and  billing  are 
handled  by  large,  centrally  located 
stations,  and  as  an  increasing 
number  of  smaller  statioris  are  ser- 
viced by  mobile  agents.  Neverthe- 
lessr  a  limited  number  of  jobs  will  • 
arise  to  replace  experienced  agents 
who  retire,  die,  or  stop  working  for 
other  reasons. 
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Earnings  and  Working 
CondHiona 

The  earnings  of  sution  agents 
vary  In  1974,  agents  who  also 
served  as  telegraphersi  and 
telephoners  averaged  $5  50  an 
hour,  about  one-fourt^  more  than 
the  average  for  nonsupcrvisory 
workers  in  private  industry,  except 
farming.  Agents  in  small  stations 
who  were  *not  .  telegraphers 
averaged  $5  96  an  hour  Agents  in 
major  stations  averaged  $7  0}  an 
hour.  A  40-h6ur.  workweek  is 
standard,  and  time  and  one-half  is 
paid  for  overtime.  : 

Station  agents,  except  for  softte 
supervisory  agents,  are  members  of 
the  Brotherhood  of  Railway,  Air- 
line and  Steamship  Clerks,  Freight 
Handlers,, Express  and  Station  Em- 
ployees. 


TELEGRAPHERS, 
TELEPHONERS,  AND 
TOWER  OPERATORS 

(D.O.T.  236.588  and  910.782) 

^  Natura  of  ^ha  Work 

Telegraphers,  telephoners,  and 
^  tower  oper3;^rs  control  movement 
of  trains  aci6ordmg  to  ir^tructions 
given  by  train  dispatchers.  Tower 
operators  work  in  towers  located  in 
yards  op  next  to  major  jurtctions. 
They  route  train  traffic  by  manipu- 
lating levers  and  other  controls  to 
activate  signaJs^and  throw  switches 
on  the  track  bcFow. 

Telegraphers  and  telephoners 
feceive  orders  on  train  movement 
and  cargo — such  as  routing  instruc- 
tions, cars  that  must  be  picked  up, 
or  the  condition  of  the  track 
ahead— and  pass  this  information, 
on  to  train  crews,  verbally  or  in 
wntten  instructions.  They  work  at 
.stations  and  may  assist  station 
agents  in  taking  orders  and  billing 
customers. 


Glass  •nclosad  taw«rt  provide,  tow«r  oparatort  wtth  a  claar  vlaw  of  tha  track  balow. 


Training,  Othar  Qualiflcationa,. 
and  Advancamant 

New  telegraphers,  telephoners, 
and  tower  operators  get  on-the-job 
training  that  covers  operating  rules, 
train  orders,  and  station  operations 
On  most  roads,  trainees  must  pass 
examinations  on  train  operating 
rules  and  demonstrate  ability  tb  use 
the  equipment  before  they  can 
qualify.  Newly*  qualified  workers 
usually  are  assigned  to  the  **extra 
board**  to  work  as  substitutes  for 
telegraphers,  telephoners,  and 
tower  operators  who  are  absent  due 
to  vacations,  illness,  or  ,  other 
reasons.  After  gaining  enough 
seniority,  they  generally  can  bid  for 
regular  assignments. 

Most  railroads,  prefer  applicanu 
who  are  high  school  graduates  .or 
the  equivalent., Good  hearing  antl 
eyesight,  induding  normal  color  vi- 


sion, are  required.  Applicants 
should  be  responsible,  ^ert,  and 
capable  of  organizing  thoughts  and 
actions  in  emergency  or  pressure 
situations.  % 
|rSome  telegraphers,  telephoners, 
and  tower  operators  may  advance 
to  positions  such  as  station  agent  or 
train  dispatcher. 

EmploynrMnt  Outlook 

Employment  of  telegraphers, 
telephoners,  and  tower  operators— 
who  numbered  about  11,000  in 
1974— is'  expected  to  decline 
through  the  mid-1980's.  Neverthe-  ' 
less,  a  small  numbec  6{  new  workers 
will  be  hired  to'replace  exp>erienced 
workers  who  retire,  die  or  change 
occupations^ 

Employment  in  these  fields  will 
continue  to  decline  as  technologicaj^ 
developments    increase  worker"^ 
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productivity*  through  the  wider  use 
qf  mechanized  yard  operations, 
centralized  traffic  coo^ol,  and 
other  automatic  signaliifgapd^ con^ 
trol'systeifts 

EamlnQS  and  Woridng 
CondftJons 

In  1974,  hourly  earnings  for 
telegraphers,  telephoners.  and 
tower  operators  averaged  $5  36, 
abQuJt  one  fourth  more  than  the 
average,  for  all  nonsupervisory 
workers  m  pnvate  industry,  ex- 
ceptfarming 

A  40-hour  week  is  standard,  and 
tin)e  and  one^half  is  paid  Ipr  over- 
time  Under  Federal  law,  railroad 
telegraphers  generally  cannot  work' 
more  than  0  hours  in  any  one  day, 
except  in  emergencies. 

Most  telegraphers,  telephoners, 
and  «5wer  operators  are  members 
of  the  Brotherhood  of  Railway,  Aif- 
line'and  Steamship  ClerJjs,  Freight 
Handlers,  Express  and  Station  Em- 
ployees^ 


,  TRACK  WORKERS 

(D.OT.  182.168,  859.883, 
«S^.887,  91(J.782,  and  919.887) 
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Track  worker  halps  \9cf  w«ki*d  rail 


Naturt  of  tht  Wprk 

Track  workers  construct,  service, 
and  repair  railroad  tracks  and  road- 
ways  Most  track  workers  work  as 
members  of  large^  heavily 
mechailized  traveling  crews  which 
do  scheduled  preventive  main- 
tenance koi  major  repair  work  over 
a  large  section  of  track.  Many  of 
these  workers  ^  operate  heavy 
machinery,'  such  as  bulldozers, 
cranes,  ^d  machines  which  lay  r.ail,' 
replace  ties,  or  clean  ballast.  Others 
AM  po>er  tools  to  drive  and  pull 
spikes,  cut  rails,  tighten  bolts,  and 
perform  many  other,  functions. 
HandtooTs,  such  as  ^cks  and 
shovels,  are  used  less  frequently. 

Section  crews  are  smaller  and " 
less  mechanized  than  the  traveling 


ones  and  dd  less  extensive  Repairs. 
They  are  assigned  a  smaller  ^ction 
of  track  to  keep  in  condition 
between  the  major  overhauls'of  the 
traveling  crewS.  Section  workers 
regularly  inspect  the"  track  and 
roadway,  and  repair  or  replace  mal- 
functioning sWTtches,  weak  .  ties, 
cracked  rails,  washouts,  and  other 
defects. 

Tralnlnjg,  Othtr  Qualifications, 
and  Advarfcamant 

Most  ,track  workers  learn  'their 
skills  through  on-the-job  trainmg 
that  lasts  about  2  years.  Machine- 
operating  jobs  are  assigned  to 
qualified  workers  by  seniority. 

Railroads'  prefer  applicanjts  who 
can  read,  wnte,  and  do  heavy  work. 


Applicants.may  bi  required  to  pass 
physical  examinations. 

.Some  track  workers  who  hSve 
the  necessary  sepfont^f  aijd  other 
qualifications  may  advance  to  gang 
or  section  supervisor,  then  to  posi- 
tipns  such  as.tr^ck  supervisor. 

' '   Employmanf  Outlook 

Erri^loyment  of  track 'workers— 
who-  numbered  about  57,000  in^ 
1974— is 'not  expected  to  change 
through  the  mid-1 980*s.  Neverthe- 
less, jadditio^al  track  workers  will 
needed  each  year  to  replace 
those  who  retire,  or  transfer  to 
other  occupationsjir  Mo^  job 
o^nings  will  be  in  traveling  crews. 

Railroads  ^  are  expected  i&  up- 
grade much  of  the  nght-of-way  dur- 
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irtg  the  next  decade.  The  extent  of 
this  up>grading  will  determine  em- 
ployment needs.  Employment  may 
increase  in  the  short  run  if  funds  for 
track  renovation  l^omc  available 
through  government  acuon  Hov^ 
ever,  osct  ^  long  run,  ifltr^ased 
produciivil),<jf  track  workers-^-as 
machinei^^'  more  of  the  work— 
wrdb  moderate  eAiplo>ment  needs, 
i^mplo>ment  *ill  also"  be  affected  as 
railroads  corltinue  to«ciose  some, 
potions  of  track  which  are  un- 
/  profitable  or  are  made  unnecessa/y 
as  the  installation  of  improved  train 
cbntrol  systems  enables  railroads  to 
use  less  track 


Earnings  and  Workl^tg 
Condttions 

In  1974,  track  urorkers  averaged 
S4.96  an  hour,  lightly  more  than 
the  average  for  all  nonsupervisory 
workers  lO  pnvatc  mdustry^^xcept 
farmmg.  Equipment  operators  aiKi 
helpers  averaged  $5.38  and  crew, 
supervisors  averaged  $5.81  an 
hour.  A  40-hour  workweek  is  stan- 
dard, and  premium  rates  are  paid 
for  overtime. 

^  Trac^  workers  on  traveling  crews 
may  have  to  commute  *  long 
distances  to  reach  Che  worksite. 
Many,  however,  live  in  camp  cars 
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or  trailers  provided  by  the  railroad*. 
Worker!  on  section  crews  some* 
times  have  to  perform  emergency 
repairs  at  mght  during  bad  weather 
conditioni.  Track  workers  have 
strenuous  and  active  jobs.  Much  of 
the  time  they  use  moderately  heavy 
tools  and  work  m  bent  and  stooped 
positions.  ^ 

Most  track  workers  an*  members 
of  the  Brotherhood  of  Maiijtenance 
of  Way  Employees. 
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DRIVING  OCCUPATIONS 


Neariy  2.S  million  trucks  bus,  and 
taxi  dnvers  moved  passengers  and 
goods  over  highways  and  city 
streets  in  1974,  Some  dnvers  are 
behind  the  vrheel  pract»caJly  all 
their .  working  ume.  Others  spend 
pan  of  the  time  loading  and  unload- 
ing good^«  making  pickups  and 
delivenes.  and  collecting  money. 
Still  others,  like  route  dnvers,  are 
combination  drivcr-salesworkers. 
(Route  dnvers  are  discussed  in  the 
chapter  on  Sales  Occupations  el- 
sewhere in  the  Handbook.)  The  in- 
dividual statements  that  follow 
cover  long-distance  and  local 
truckdnvers,  intercity  and  local 
busdrivers,  parking  attendants,  and 
taxi  drivers.  They  do  not  cover 
school  busdrivers,  chauffeurs,  am- 
bulance dnvers,  or  employees 
whose  driving  is  incidental  to  their 
regular  duties. 

Through  the  mid-1980's  employ- 
ment of  •  long-distance  afrd  local 
truckdnvers  is  expected  to  expand 


as  more^anjd  more  freight  is  moved 
by  trucks.  Employment  m  other 
dnving  occupations  is  not  expected* 
to  change  much,  but  many  new  eni- 
ployees  will  be  hired  to  replace 
those  who  retire,  die,  or  stop  work- 
ing for  other  reas<?ns 

Dnving  jobs  offer  excellent  op- 
portunities for  per^ns  who  are  not 
planning  to*attend  college.  The  pay 
for  most  drivers  is  relatively  high, 
and  working  conditions  are  fairly 
good.  Many  persons  also  will  enjoy 
the  freedom  from  close  supervision 
and  the  frequent  contacts  with  peo- 
ple which  are  characteristic  of  most 
driving  jabs,     ^  ' 


INTERCITY  BUSDRIVERS 

CD.O.T.  913.363  and  913.463} 

Natur*  of  th«  Work 

in  many  smaller  towns  and  cities. 


buses  provide  the  only  public  trans- 
portation to  other  communities.  In 
large  cities,  tbey-are  an  aJtemative 
to  failroad  and  airline  transporta- 
tion and  in  many  cases»  provide 
more  frequent  service. 

When  busdrivers  report  ^to  ^e 
terminal,  they  are  assigned  buses 
and  pick  up  tickets,-  change,  report 
blanks,  and  ojher  items  needed  for 
their  trips  They  inspect  their  buses 
carefully  to  make  sure  the  brakes, 
steering  mechanism,  windshield 
wipers,  lights,  and  mirrors  work 
properly  They  also  check  the  fuel, 
oil,  water,  and  tires,  and  make  cer- 
tain that  the  buses  are  carrying 
safety  equipment,  such  as  fire  extin- 
guish.ers.  first-aid  kits,  and  emer- 
gency reflectors. 

Drivers  move  the  buses  to  load- 
ing 'platforms  where  they  take  on 

E^figers  They^collect  ^fares— 
is  usually— as  passengers 
1  the  buses  and  may  ttse  (fie 
buses*  public  address  system  to  an^ 
nounce  the  destination,  route,  time 
of  arrival  and  other  information 
concerning  the  trips. 
"  Although  drivers  must  always  be 
alert  in  [Preventing  accidents,  they 
must  be  es^cially  careful  in  fast 
moving  hi^hWay  traffic*.  They  must 
operate  the  bus  at  safe  speeds,  and 
must  cope  with  adWrse  ro^  condi- 
tions. ^Fore  arriving  at  major  ter- 
mmals,  liicy  announce  the  stop  and 
the  scheduled  departure  time  At 
some  snvall  stations,  dnvers  stop 
only  if  they  see  passengers  waitifig 
or  tf  they  have  been  told:to  pick  up 
or  deliver  freight  Dnvers  alsd  regu- 
late lighting,  he^^g,  and  air-condi- 
tioning equipment  for  Jhe  passen- 
gers' "comfort  In  an  emergency, 
they  are  required  to  change  flat 
ures  '  • 

Upon  aiYivmg  at  their  fuiaJ 
destinations,  dnvers  may  unload  or 
supervise  the  unloading  of  baggage 
and  freight  They  prepare  reports 
for  their  employers  on  mileage, 
time,  and  fares,  as  required  by  the 
U  S  Department  of  Transportation 
They  also  report  any  repairs  the 
buses- need  before  being  used  again« 
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DRIVING  OCCt  PATION'S 

At  umes,  dnvers  operate-  char 
tercd  buses.  In  these  cases,  the> 
pick  up  a  group  of  people,  take 
them  to  the  group  s  dcsunauon,  and 
remain  vnth  them  until  they  are 
ready  to  return.  These  tnps 
frequently  require  dnvers  io  remain 
away  from  home  one  nighior  more. 

Places  of  Employment 

Over  2i,000  intercity  busdrivers 
were  em'ployed  by  about  950  bus 
companies  in  19^4  Some  work  out 
bf  terminals  m  the  many  small  com 
mummies  served  by  buses.  btJt  most 
work  out  of  major  terminals  in  large 
crties 

Tralnlrrg,  CXher  Quaimcationt, 
and  Advancamant 

Intercity  busdnvers  must  meet 
qualific^ations  established  by*  the 
US  Department  of  Transpgnation. 
Dnvers  must  be  at  least  21  years  old 
and  be  able  to  read,  wnle  and  speak 
English-  weli  enough^  to  commu-' 
nicate  with  passengers  and  to" 
complete  reports. \They  ^Iso  nxist 
have  good  heanrtg,  at  least  2(J/40 
vision  in^each  eye.  with  or  without 
gla^s,  and  normal  use  of  their 
arms  and  legs.  In/^attQition,  they 
mast  lake  .  comprehensive  -wntten 
examinations  which  test  their 
knowledge  of  Department  of  Trans- 
portation and  State  motor  vehicle 
regulations,  as  well  as  a  driving  test 
in  the  type  of  bus  they  will  operate. 

Many  intercity  bus  companies 
have  considerably  .higher  require- 
ments. Most  prefer  apphcants  who 
are  at  least  25  years  of  age,  many 
prefer  applicants  who  have  bus  or 
^truckdnying  experience.  One  large 
company  requires ,  applicants  to 
have  20/20  vision  with  or  without 
glasses. 

Since  they  represent  their  com- 
panies in  dealing  with  passengers<> 
busdrivers  must  be  courteous  and 
tactful.  Even  temperament^  and 
emotional  stability  ,  are  mipor.tant 
qualifications,  because  drfTtng 
buses  in  heavy,  f*^t-maving  traffic 


and  Jealmg'  v^ith  passengers  may 
cause  mental  strain 

Most  mtercity  bus  companies 
*.unducl  training  programs  for^ncv, 
dnvers  These  programs,  ^^hich 
usually  last  from  2  to  6^  v^eeks.  in^ 
elude  both  classroom  and  dnung 
instruction  In  the  classroom, 
trainees  learn  about  rules  of  the 
company  and  the  C  S,  Department 
of  Transportation,  about  State  and 
municipal  dnving  reflations,  and 
about  safe  driving  pracuces  They 
also  learn  how  to  determine  ticket 
prices  and  hovr  to  keep  records  In 
addition,  new  employees  learn  to 
deal  courteously  with  passengers. 

After  completing  classroom 
work,  trainees  nde  with  regular 
dnvers  to  observe  safe  dnving  prac- 
tices and  other  aspects  of  the  pb 
Th6y  also  make  tnal  runs,  without 
passengers,  to  improve  their  dnving 
skills.  After  Completing  the  train-, 
mg,  which  includes  fiftal  driving  and 
written  examinations,  neu  drivers 
begin  a  "brfcak  in"  penod.  During 
this  period,  they  work  under  strict 
Supervision  and  make  regularly 
scheduled  trips  with  pas&ngers. 

New  drivers  start  out  on  the 
'*extra  board,"  vvhich  is  a  list  of 
drivers  who  are  given  temporary  as- 
signments. While  on  this  list,  they 
may  substitute  for  regular  drivers 
who  are  ill  or  on  vacation,  or  they 
may,  drive  chartered  buses  Extra 
drivers  may  have  to  wait  several 
years  before  they  have  enough 
seniority  to  get  a  regular  assign- 
ment. 

Opportunities,  for  ,  promotion 
generally  are  limited,  particularly  in 
small  companies  For  most  drivers, 
advancement  consists  of  receiving 
better  driving  assignments  with 
higher  -earnings.  Experienced 
drivers  may  be  promoted  to  jobs  as 
dispat^ers,  supervisors,  or  ter- 
minal managers- 

Employmant  Outlook 

Little  or  no  change  in  the  number 
of  intercity  busdr\>''ers  is  expected 
through  the  mid- 1 980's.  Several 
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hundred  job^  ^ openings^  however, 
will  become  avail^le  .each  yeaf^, 
because  of  the  need  to  rt?placc  ex- 
penenced  drivers  who  retire  or  die 
Additional  openings  will  arise  as 
some  dnvers  transfer  to  other  occu- 
pauons.  Since  many  qualififd  per 
soJte^e  attracted  to  this  relatively 
high  p^ng  job,  Applicants  can  ex- 
pect smTv  competition  for  the 
openmgs  thiivarise.  Applicants  in 
excellent  physfcal  condition  who 
have  g6od  dnving  records  and  sales 
expenence,  or  other  .expenence 
working  writh  people,  stand"the  best 
chancc^ofbcmg  hired. 

Because  of  competition  frdin  air- 
lines and  private  automobiles  inter- » 
city  bus  travel  is  not  expected  to 
grow  significantly.  However,  should 
government  energy  policies  make 
gasoline  for  automobiles  very  ex- 
pensive, or  difficult  to  obtain. /nany 
pJerions  may  ride  buses  rather  than 
dnve  their  own  cars,  thus  increasing 
the  demand  for  intercity  busdrivers. 

,  Earnings  an0  Working 
CoftdmoDt  • 

< 

Dnvers  employed  by  large  inter- 
city bus  companies  had  estimatecT. 
annual  average  earnings  of  S14,100 
in  1974,  about  two-th^p'  more 
than  the  average  for  alW6nsuper- 
visory  workers  in  pjnvate  industry, 
except  farming.  The/ wages  of  inter- 
city busdrivers  typically  are  com-, 
puted  on  a  mileage  basis,  but  shorty 
runs  may  be  on  an  hourly  rate.  Most 
regular  drivers  are  guaranteed  a 
minimum  number  of  miles  or  houfs 
per  pa^  period.  For  work  on> other 
than  regular  assignments  they 
receive  additional  pay,  customarily 
at  premium  rates.  . — ^ 

Since  intercity  buses  operate  at 
all  hours  of  theday  and  every  day  of 
the  year,  drivers  may  work  nights 
and  weekends.  Extra  drivers  may  be 
on  call  at  all  hours  and  may  be 
required  to  report  for  work  on  very 
short  notice.  Driving  schedules  may 
range  from  6  to  10  hours  a  day  and 
from  3-1/2  to  6  days  a  week.  How 
ever,  U.S.  Department  of  Transpor- 
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tauon  regulations  spec  if >  that  inter 
cit>  dnvers  shall  not  dnve  more 
than  10  hours  v^ithout  having  at 
leas;  8  hours  off,  and  shall  ndt  dnve 
at  ^1  after  being. on  duty  for  15 
hours. 

Dnving  an  intercity  bus  usually  is 
not  physically  difficult,  but  it  ts  ur 
ing  and  requires,  steady  nerves  The 
busdnver  ts  given  a  great  deal  of  m 
dependence  m  hts  job  and  Is  solely 
responsible  for  the  safely  of  the  pas- 
sengers and  bus  Many  dnvers  like 
working  without  -direct  supervision 
and  take  pnde  in  assuming  these 
responsibilities  Some  also  enjcfy 
the  opportunity  to,  travel  and  to 
meet  the  public 

Most  intercity  busdnvert  belong 
to  the  Amilgamated  Transit  Union 
The  Brotherhood  of'  Railroad 
Trainmen,  and  the  International 
Brotherhood  of  Teamsters,  Chauf- 
feurs, Warehousemen  and  Helpers 
of  Amenca  (Ind  )  also  have  or- 
ganized these  workers  in  some 
areas  of  the  countty.  , 

Sources  of  Addftonal 
information 

For  further  infdrmayon  on  job 
opportunities  in  this/field,  contact 
intercity  bus  companies  or  the  local 
office  of  the  State  employment 
service:  • 


LOCAL  TRANSIT 
BUSDRIVERS 

(D.O.T.  913.363  and  913.463) 

Natu/t  of  tht  Work 

Local  transit  busdrivers  transport 
millions  of  Americans  to  and  from 
places  of  work  and  various  other 
destinations  every  day.  These 
dnvecs  follow  definite  time 
schedules  and  routes  over  aty  aVid 
suburban?  streets  to. get  passengers 
to  their  destinations  on  time. 

The  workday  for  local  busdrivers 
begins  whei}  they  report  to  the  ter- 
minal   or    garage.    Thefc,  they 


Mor«  local  bus  drtvtrs  will     n»tdtd  to  rtlltvt  tratific  congtMon. 


receive  assignments,  transfer  and 
refund  forms  and  obtain  the  buses 
they  drive.  Drivers  inspect  the  in- 
side and  outside  of  the  buses  and 
check  the  tires,  brakes,  windshield 
wipers,  and  lights  before  starting 
their  runs.  Those  who  work  for 
small  bus  companies  also  may 
check  the  water,oil,  and  fuel.  * 

'  On  most  runs,  drivers  pick  up  and 
discharge,  passengers  at  locations 
marked  with  a  bus  stop  si^.  As  pas- 
sengers board  the  bus,  drivers  make 
sure  the  correct  cash  fare,  token,  or 
ticket  is  placed  in  the  fare  box. 
They  also  collect  or  issue  transfers. 
Dnvers  often  answer  questions 
about  schedules,,  routes,  and 
transfc^r  points,  and  sometimes  call 
out  the  name  of  the  street  at  each 
bus  stop. 

At  the  end  of  the  day,  bu^rivers 
ttim  in  tnp  sheets  which  usually  in 


elude  a  record  of  fares  received, 
trips  made,  and  ^ny  significant 
delays  in  schedule.  In  cast  of  an  ac- 
cident, drivers  must  obtain  the 
names,  addresses,'  and  phone  num- 
bers 6f  persons  on  the  bus  and 
make  a  detailed  report. 

At  times,  drivers  operate^  char- 
tered buses.  In  these  cases,  they 
pick  up  a  group  of  people,  take 
them  to. the  grtDup-'s  destination,  and 
remain  with  thenv  until  they  are 
ready  to  return 

Piacts  of  Empfoymtnt 

About  71,000  local  busdrivers 
were  employed  in  1974  About 
four  fifths  worked  for  publicly 
owned  transit  systen>s.  Most  of  the 
renrainder  worked  for  privately 
owned  transit  lines,  a  small  number 
worked  for  sightseeing  companies 
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DRIVING  CXXL^PAflONS 

Most  busdnven  work  m  large 


Trmlnln9«  Oth#r  QukfKieationt, 
and  Advtnc^mtnt 

Applicants  for  busdrivcr  posi- 
tions sbouki  be  at  least  2 1  >ears  old, 
of  average  height  and  weight,  and 
'^ve  good  ^csighl — with  or 
without  glasses*  AppUcants  must  be 
in  good  heahh  asid  must  pass  the 
wntten'and  physical  examinations 
given  by  most  employers.  Because 
drivers  often  work  under  the  pres- 
sure of  congested  traffic  conditions 
and  deal  with  many  different  per- 
sonalities, emotioiial  stabilit>  is  im 

'  portani.  Although  educational 
requirements  not  high.  man> 
employers  prefer  applicants  who 
have  a  high  sch6oI  educat^n  or  its 
equivalent- 
A    motor    vehicle    operator  s 

.  license,  and  generally  I  or  2  years 
of  driving  experience  on  some  type 
of  large  vehicle  are  basic  require 
ments.  A  good  dnving  record  is  es- 
sential because  the  busdnver  is 
responsible  for  passenger  safety. 
Most  States  require  busdrivers  to 
have  a  chauffeur  s  license. 

Most  local  transit  companies 
conduct  training  courses  which  may 
last  several  weeks  and  include  both 
classroom  aiKl  "behmd  the  wheer* 
driving  instruction.  In  the  class- 

«.room,  tramees  learn  company  rules, 
safety  regulations,  and  safe  dnving 
practices.  They  also  learn  how  to 
keep  records  and  how  to  deal  tact* 
fully  and  courteously  with  passen- 
gers. Actual .  dnving  instruction 
consists  of  supervised  tnps  both 
with  and  without  passengers.  Ki  the 
end'  of  the  course,  trainees  may 
have  tapass  a  written  examination 
and  a  driving  examination. 

New  drivers  are  cfjften  placed  on 
an  ''extra"  list^'to  substitute'  for' 
regular  dnvers  who  are  ill  or  on  va-  ^ 
cation  and  to  make  extra  tnps  du^^ 
ing  morning  and   eveiung   rush  ^ 
hours.  "Extra  list"  drivers  also  may 
drive  charter  or  sightseeing  runs. 


and  otbe^  extra  runs  Aich  as  ^>ectaJ 
bus^  for  taking  passengers  to 
sporting  events.  They  remain  oh  the 
extra  list  until  they  have  enough 
seniority  to  get  a  regular  run,  ^^^ch 
may  take  several  morflhs  or  more 
xi}3n  a  year. 

Opportunhies  for  promotions 
generally  are  limited,  although  ex 
perienccd  drivers,  may  advance  to 
jobs  such  as  Instructor,  supervisor 
or  di^atcher  Promotion  in 
publicly  'Owned  bus  systems  is 
usrually  by  examination 


Emplojnri^rtt  Outiook 

Employmcni  of  focal  buidrivers 
iS  expected  to  increase  more  slowly 
than  the  average  for  all  occupations 
through  the  raid  1980's.  Hawe>ier. 
many  job  openings  will  fcs^lt  from 
the  need  "to  replace'  driers  who 
transfer  to  other  occupations, 
reure,  or  die.  Since  the  pay  is  rela 
tively  good  and  few  trainixig  or  ex- 
penence  requirements  exist,  appli 
cants,  caa  expect  stiff  competition 
from  many  other  qualified  persons 
for  available  jobs.  Applicants  with 
good  driving  records  and  ex 
penence  in  dnving  large  vehicles 
have  the  best  chance  of  being  hired. 

The  increased  use  of  privately 
owned  automobiles  iojcities  and  the 
population  shift  to  the  suburbs 
where  most  people  drive  their  .own 
cars  has  caused  a  decline  in  bus  pas- . 
sengers'  and  driver  employment. 
However,  in  urban  areas  the  au« 
tofnobile  4s  now  recognized  as  the 
main  source  of  air  pollution  and 
traffiocongestion.  To  rwluce  the 
number  of  cars  us^d  b^  commuters, 
man^  xiti^s  are  trying  to  improve 
local  bus  service.  So^me  cities  now 
have  commuter  buses  with  reserved 
seats.  Eitprete  lanes  reserved  for ' 
buses  on  city  streets,  more  con- 
venient routes,  and  more  comforta- 
ble buses  '  reflect  the  impact  of 
Federal,  State  and  local^  govern- 
mcnt  interest  in  providrfig  better 
,btis  service.  Improved^bus  service 
w\\\  require  more  drivers. 
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Emrolngt  Md  WorfcIr>g 

According  to  a  survey  of  union 
contracts  in  6S  large  cities^  local 
4>u9drivers  averaged  S5J5  an  hour 
in  1974,  about  ope-fourth  more 
than  the  average  for  all  nonsuper- 
visory  workers  m  private  industry, 
except  farmmg.  Houriy  wages  were 
highest  m  the  larger  aties.  Wage 
scales  for  begmiung  dnvers  Vere 
generally  10  to  20  cents  an  iioux 
less. 

The  workweek  for  regular  dnvers 
usifally  consist^of  any  5  consecu- 
tive days;  Saturdays  and^  Sundays 
are  counted  as  regular  workdays. 
Some  drivers  have  to  work  evenings 
and  after  midnight  To  accom- 
modate the  demands  of  commuter 
travel,  many  local,  busdrivers  have 
to  work"split  shif^.**  For  example, 
a  dnver  may  work  from  6  a.m.  to  10 
a.m.,  go  home  and  then  return  to 
work  from  3  p.m.  to  7  p.m.  Drivers 
may  receive  extra  pay  for  split 
shifts. 

Dnving  a  bus  is  not  physically 
strenuous,  but  busdrivers  may 
suffer  nervous  stram  from  maneu- 
venng  a  ,  large  vehicle  through 
^eavy  traffic  while  dealmg  with  pas- 
sengers.  However,  local  busdrivers 
enjoy  steady  year-round^  employ- 
ment, ancf  wQfk*'WWiout  close  su- 
pervision. [ 

Most  local  busdrivers  ai'e  mem- 
bers of  die  Amalgamated  Transit 
Union  Drivers  in  New^  York  City 
and  i^veral  other  large  cities  belong 
to  the  Transport  Workers  Union  of 
America  The  Brotherhood  of  Rail- 
road Trainmen  and  the  Interna- 
tional Brotherhood  of  Teaniften, 
Chauffeurs,  Warehousemen  and 
Helpers  of  America  (Ind')  also  Have 
organized  some  local  busdrivers* 

AourcM  of  Additional 
rnformajUon 

For  further  informatioh  on  em- 
ploymeat  opportunities,  cont^t  a  . 
local  bus  company  or  (he  local 
office  of  the  Sta^^  emfiloyment 
service,  ,  
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LOCAL  TRUCKDRIVERS 

tlXO.T.  900,8&3.  902.883. 
$03,883,  906  883.  and  909  883) 


Nature  of  tha  Work 

Althougb  .^oods  from  near  and 
far  ma^  ,begin  their  tnp  to 
customers  b>^  trucks,  trams,  ships, 
or  planes,  final  deiivenes  aknost  aJ 
ways  arc  -^ifade  by  truck.  Local 
truckdrivers  move  goods  from  tcr- 
mmaisLand  warehouses  to  factones. 
stores,  and  homes  in  the  area.  They 
are  skilled  dnvers  who  can 
maneuver  trucks  into^l^t  parkirfg 
^through  narrow  altey*,-^d 
up  to  Io1{Sq£  platforms. 

When  loca^Hmckd rivers  arrive  at 
the  terminal  or  warehouse,  they . 
receive  assignments  to  make  dehve- 
nes,  pickups,  or  both.  They  also  Ret 


delivery  forms  aivd  check  the  condi- 
tion  of  tJ^etr^  trucks^  BcTore  the 
drivers  arrffe  for  work,  material 
handlers  generally  have  loaded  the 
trucks  and  arranged  the  items  in 
order  of  delivery  to  mtnimtze  han* 
dling  of  merchandise. 

At  the  customer  's  place  of  busi- 
ness. 4nvers  generally  load  and  un* 
load  the  merchandise,  if  there  art 
heavy  loads  such  as  mauhiner> ,  or  if 
there  arc  many  deliveries  to  make 
during  the  day,  drivers  may  have 
helpers.  Drrvers  of  movmg  vans 
usually  have  crews  of  helpers  to 
assist  in  loading  and  unloading 
household  or  office  furniture. 

Dnvers  get  customers  )o  si^ 
receipts  for  *the  goods,  and  may 
receive  money  4St  the  qjaterial 
dehvered.  At  the  end  of  the  day, 
they  turn  in  receipts,  money,  and 
records  of  the  deliv^es  made. 


OCCUPATIONAL  OUTLOOK  HANDBOOK 
They  also  report  whatever 


About  1.«  mllHoo  p«opl«  had  jobt  ss  local  truck  driva^  In  1«74. 


report  whatever  repain 
the  trucks  need  before  being  u&ed 
again. 

Some,  of  th^  workers  drive  spe- 
cial types  of  trucks,  such  as  dump 
or  oU  trucks.  «1iich  require  the 
operation  of  mechanical  levers, 
pedals,  or  otier  equipment.  If  they 
haul  large  or  heavy  items,  they 
operate  mechanical  hoists  to  load 
and  unload  the  material  from  the 
trucks. 

Placot  of  Employmont 

About  I  6  million  people  worked 
as   local   jtruckdrivcrs  in  1974, 
mostly  in  aiKi  around  large  cities  ^ 
However,  they  work  in  all  commu- 
nities. 

Most  local  drivers  work  for  busi- 
nesses which  deliver  their  own 
products  and  goods— such  as  de- 
partment stores,  foodstores,  and 
lumber  yards.  Many  others  are  em- 
ployed by  trucking  companies;' 
some  work  for  Federal,  State,  and  * 
Local  government  agencies. 

A,  .  large  number  of  local 
truckdrivers  arc  owner-operators. 
Drivers  who  own  one  or  two  trucks 
account  for  a -sizable  proportion  of 
the  local  for>hire  trucking  industry. 

Training,  Othar  QualMcations, 

and  Advancamaat 

* 

Qualifications  for  local 
truckdgvers  vary  cfonsiderably,  de- 
pending upon  the  type  of  truck  and 
tjic  nature  of^the  employer's  busi* 
ness. 

.  In  most  States,  however,  appli- 
cants must  have  a  chauffeur's 
license,  which  is  a  commercial  driv- 
ing permit.  Information  on  how  td 
this  license  can  be  obtained 
Sta||^  Motor  Vehicle.  Depart- 
ments^ Knowledge  of  traffic  laws  is 
necessary,  and  some  previous  ex- 
perience 4rt  driving  a  truck  i«  help- 
ful. A  person  may  obtain  sucli  ex- 
perience by  ;working.  ^  a 
truckdriver*s  helper.  Employers 
also  give  consideration  to  driving 
experience  gained  in  t))e  Armed  • 
Forces. 
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Applicants  ma>  have  ic  pass  a 
general  physicaJ  examination,  a 
wnttcn  examination  on  driving 
regulations,  and  a  dnving  test  Thc> 
should  have  good  hearing  and  a 
least  20/40  vis^n.  with  or  without 
glasses,  be  ableto  jifl  heav>  objects, 
and  bt  m  good  lealth  Since  drivers 
often  deal  dire:tl>  with  the  public, 
the  ability  to  jet  along  wcir  with 
people  also  ts  important.  Man)  em 
plo>ers  will  not  hire  applicants  s^ho 
have  bad  driving  records 

Training  given  to  new  drivers  is 
often  infonmaJ,  and  ma>  consist 
onl)  of  nding  v.  ith  and  observing  an 
expenenced  dnver  Additional 
training  ma/  b<;  given  if  the>  are  to 
drive  a  special  type  o/\ruck.  Some 
companies  give  1  to  2  days  of  class- 
room instruction  which  covers 
general  duties,  the  efficient  opera- 
tion, and  loading  of  a  truck,  com* 
pany  policies,  and  the  preparation 
of  delivery  forms  and  company 
records. 

Although  m>st  new  employees 
are  assigned  immediately  to  regular 
driving  jobs,  same  star;  as  extra 
drivers  and  do  the  work  of  regular 
drivers  whd  are  ill  of  on  vacation. 
They  receive  a^  regular  assignment 
when  an  openir^  occurs. 

Local  truckdriyers  may  advance 
^to  supervisor,  dispatcher,  manager, 
'or  to  traffic  \/ork-~fQr  ex^ample, 
planning  delivery  schedules.  How- 
ever, relatively  ew  of  these  jobs  are 
^  available  For  tlie  most  part,  a  local 


truckdriver  maj 


heavy  or  special  types  of  trucks  or 


by  transferrinf 
truqkdriving 


advance  by  driving 


to  long-distance 
Sxperienced  drivers 
who  have  buiiness  ability  can 
become  owner -crper^tors  when  they 
have  enough  money  to  purchase  a 
truck 


Employm|int  Outtook 

Although  enjployment  is  ex- 
pected to  increa<e  more  slowly  than 
the  average  for  all  occupations 
through  the  midil980  s,  opportum- 
-ties  for  employment  as  a  local 


tructid 


river  gene 


all>  are  favorable. 


In  addiuon  to  the  job  openings  from 
growth,  thousands  of  opcnmgs  will 
result  from  the  need  to  replace  ex- 
penenced dnvers  who  transfer  to 
other  occupations,  retire,,  or  die. 
Job  openmgs  ma>  var>  from  >ear  to 
)ear,  however,. since  the  number  of 
dnvers  needed  fluctuates  with 
general  business  conditions.  Appli- 
cants with  good  dnving  records 
hav^  the  best  chance  of  being  hired. 

The  nse  in  total  business  activity 
anticipated  in  the  >ears  ahead  will 
increase  the  arftount  of  freight  to  be 
distnbuted.  Since  trucks  carry  vir- 
tuall)  all  local  freight,  employment 
of  dnvers  will  grow,  but  r>ot  as  fast 
as  the  increase  in  freight  In  many 
cases,  trucks  ard  not  fully  loaded 
when  they  make  deliveries;  thus, 
more  good^ can  be  handled  without 
increasing  the  number  of  trucks  or 
drivers.  ' 


Earnings  and  Working 
Conditions 

On  the  average,  union  wage 
scales'were  $6.39  an  hour  for  local 
truckdrivers  and  $5.84  an  hour  for 
helpers  in  1974  according  to  a  sur- 
vey-in 68,Jarge  cities.  This  is  about 
one,  and  One-half  times  as  much  as 
the  average  for  all  nonApervisory 
workers  in  private  industry,  except 
fanning. 

As  a  rule,  local  truckdrivers  ar^ 
paid  b/the  hour  and  receive  extra 
pay  for  working  overtime,,  usually 
after  40  hours.  Some  drivers  are 
guaranteed  minimum  daily  or 
weekly  earnings.  Local  truckdnvers 
frequently  work  48  hours  or  more  a 
week.  Night  or  early  mpm'ing  work 
.IS  sometimes  necessaryCparticularly 
for  drivers  handling  -f^bdstuffs  for 
chain 'grocery  stores,  produce  mar- 
kets, or  bakeries.  Most  drivers 
deliver  over  regular  routes, 
although  some  may  be  assigned  dif- 
ferent routes  each  day." 

Truckdriving  has  become  less 
physically  demanding  because  of 
power  steenng^  more  comfortable 
seating,  improved  ventiliation  and 
cab  design,  but  when  drivers  make 


man;^  deliveries  during  a  day,  their 
work  can  be  exhausting.  Morcvcr^ 
driving  in  heavy  traffic  can  cause 
nervous  strain.  Local  truckdrivers, 
however,  do  have  certain  work  ad- 
V antages.  Employmen t  is  steady 
and,  unlike  long-distance  drivers*, 
they  usually  work  during  the  day 
and  return  home  in  the  evening. 

Many  Jocal  truckdrivers  are 
members  of  the  International 
Brotherhood  of  Teamsters,  Chauf- 
feurs,, Warehousemen  and  Helpers 
of  America  (In<J.)  Some  local 
truckdnvers  employed,  by  compa- 
nies Outside  the.  trucking  industry 
are  members  of  unions  that 
represent  the  plantworkers  of  their 
employers.  ' 

Sourcas  of  Addttional 
Information 

Information  on  tareer  opportunir 
tie^  in  the  trucking  industry  may  be 
obtained  from: 

American  Trucking  Associations.  Inc..  1616 , 
'  ^  S t  N W..  Washington,  D.C.  20036. 

For  details  on  truck  'driver  em- 
ployment opportunities,  contact 
local  trucking  companies  or  the 
local  office  of  the  State  employ- 
ment service. 


LONG-DISTANCE 
TRUCKDRIVERS  * 

(D.O.T.  903.883,  904.883, 
905.883,  and  909.883)" 

At  all  hours  of  the  €ay  and  night 
big  trucks  travel  along  turnpikes 
and  highways  carrying  a  wide 
vanety  of  goods  between  terminals 
that  are  hundreds,  or  ev^n 
thousands  of  miles  apart.  Behind 
the  wheel  are  the  top  professional , 
drivers!  They  drive  the  largest  and 
most  expensive  equipment  and 
receive  the  highest  wages  of  all 
drivers.^ 

In  most  cases,  dispatchers  tell 
long  distance  drivers  when  to  report 
for  work  and  where  to  take  the 
truck.  Although  many  drivers  work 
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dunng  the  day,  night  travel  is  com- 
mon and  .frequently  preferr6d 
^.because  the  roads  are  less  crowded 
and  trips  take  less  time.  Trucks  al- 
ready have  been  Iqaded  and  serv 
iced  with  fuel  and  oil  when  the 
drivers  report  for  work. 

Before  movmg  from  the  teimmal, 
dnvers  inspect  the  trucks  to  make 
s^*re  they  will  operate  safely.  For 
exainple,  they  make  sure  the 
brakes,^  windshield  wipers,  .  and 
lights  work  properly  and  that  a  fire 
extinguisher,  flares,  and  other 
safety  equipment  have  been  loaded. 
Mirrors  are  adjusted  so  that  both 
sides  of  the  truck  are  visible  from 
the  dnver*s  seat.  Dnvers  also  make 
sure  the  cargo  has  been  loaded 
properly  and  will  not  shift  after  the 
tnp  ha^  begun.  If  some  equipment 
does  not,  operate  properly,  or  is 
missing,  or  if  the  cargo  is  not  loaded 
properly,  d^rivers  report,  the 
problem  to  the  dispatcher  for  cor* 
rection. 

Once  they  start  the  truck  moving, 
drivers  must  be  alert  to  prevent  ac- 
cidents. They  must  be  careful  when 
going  through  narrow  spaces  to 
allow  enough  room  for^  the  long 
trajlen.  Since  truck  seats  are  higher 
than  seaU  in  most  cars,  drivers  can 
see  far  dov^  the  road.  They  seek 
traffic  lanes  that  allow  trucks  to 
m&yc  at  a  steady  speed,  and  when 
going  downhill  they  may  increase 
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speed  slightly  to  gain  momentum 
for  a  hill  ahead. 

After  traveling  for  several  hours, 
dnvers  may  stop  to  eat,  refuel,  and 
relax.  When  dnvers  have  reached 
thetr  desunauon  and  have  parked  at 
the  unloading  platform,  they 
complete  reports  about  the  trip  and 
the  condition  of  the  truck.  Both  are 
required  by  the  U.S  Department  of 
Transportation.  When  drivers  have 
an  accfdent,  a  detailed  report  is 
required. 

Drivers  are  generally  off  duty  be 
fore  they  pick  up  another  truck  to 
drive  back  to  their  home  city,  or  in 
some  cases,  to  another  city. 

Long-distance  tmckdrivers  spend 
most  of  their  working  time  behind 
the  wheel,  although  some  also  han- 
dle freight  For  example,  drivers  of 
long-distance  moving  vans  may 
load  and  unload  furniture. 

Placet  of  Employmant 

An  estimated  540,000  long- 
distance .drivers  were  employed  in 
1974  Most  live  hear  large  cities 
and  manufacturing  centers  v^ich 
have  many  truck  terminals  Drivers 
who  specialize  in  transporting 
agricultural  products  or  minerals 
may  live  in  rural  areas. 

A  large  proportion  of  long- 
distance tmckdrivers  work  for 
trucking  companies  lhat  serve  the 
general  publjc  Many -others  work 
for  companies  such  as  furniture 
manufacturers,  which  dwn  and 
operate  trucks  to  deliver  their 
products.  A  significant  number  of 
drivers  are  owner-operators 

Training,  Othar  Qualtflcatlont, 
and  Advancamant 

The  U.S.  Department  of  Trans- 
portation establishes  minimum 
qualifications  '  for  long-distance 
tmckdrivers  engaged*  in  interstate 
commerce.  A  driver  must^be  at 
feast  21  yean  old  and  pass  a  phyu- 
cal  examination  which,  the  em- 
ployer usually  pays  for.  Good  hear- 
ing/20/40  vision  with  or  without 
glasses,  nbrmal  use  of  ^rms  and  legs 
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(unless  a  waiver  is  obtained),  and  . 
normal  blood  pressure  are  the  main 
physical  requirements. 

To  be  hired,  dnver^  must  have  a 
good  dnving  record  and  must  pass  a 
road  test  to  show  they  can  operate  a 
vehicle  of  the  type  and  size  they  will 
drive  in  regular  service.  In  addition, 
they  must  take  a  writteii  examina-^ 
tion  on  the  Motor  Carrier  Safety 
RegulaUQJXs  of  the  U.S.  Department 
of  Transporatation.  In  most  States, 
tmckdrivers  also  must  have  a  ' 
chauffeur  s  .license  from  the  State 
Motor  Vehicle  Department 

Many  fleet  operato;rs  have  higher 
hinng  standards  than  those 
described.  Many  firms  specify 
height  and  weight  limitations,  other 
companies  employ  only  ^plicants 
who  Thave  had  sevefal  yeaifs^  ex- 
perience drivihg  tmcks  loqg 
distances. 

Driver  training  courses  are  a 
common  method  ^f  preparing  for 
tmckdriving  jobs.  Most  training 
authorities  and  employers  recom- 
mend high  school  driver- training 
courses.  In  addition,  a  high  school 
c^rse  in  automotive  mechanics 
helps  drivers  make  minor  roadside 
repairs. 

A  small  number  of  private  techni- 
cal-vocational schools  offer 
tmckdriving  courses.  Students 
learn  to ,  inspect  the  tmcks  and 
freight^  to  drive  large  vehicles  in 
crowded  areas  and  in  highway  traf- 
fic,  and  to  comply  with  Federal, 
State,  and  local  regulations. 
Completion  of  a  course^.however, 
does  not  assure  a  job,  interested 
persons  should  check  with  local 
trucking  companies  to  make<  sure 
the  school's  training  is  acceptable. 

All  employers  are  interested  -in 
obtaining  goo^,  safe,  reliable 
drivers.  Some  only  select  applicants 
with  safe  driving  .records,  others 
hire  on  the  basis  of  personal  jnt/er* 
views.  New  drivers  usually  are  given 
iT brief  explanation  of  company  pol- 
icy and  the  preparation  of  various 
forms  used  on  the  job.  They  then 
make  one  or  more  training  trips 
under  the  supervision  of  an  instmc- 
'to;;or  an  ejtperienced  driver, 
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Dnvers  for  large  trucking  compa 
nies  frequent])  start  on  the  extra 
board,"  bidding  for  regular  runs  on 
the  basts  of  seniority  as  vacancies 
occur.  (The  extra  board  is  a  list  of 
dnvers,  assigned  m  rotation,  who 
substitute  for  regular  dnvers  or  who 
make  extra  tnps  when  neces&aryj 
Dnvers  for  smaller  companies  are 
more  likely  to  begin  with  assigned 
regular  routes. 

Opportunities  for  promotion  m 
this  occupation  are  limited.  A  Tew 
dnvers  may  advancer  to  jobs  as 
safety  supervisor,  driver  supervisor, 
and  dispatcher.  However,  such  jobs 
are  often  unattractive  to  long- 
distance truckdrivers,  since  the 
starting  pay  is  usually  less  than  the 
pay  for  dnving  jobs.  Although  most 
dnvers  can^nly  expect  to  advance 

^to  dnving  runs  that  provide  in- 
creased e^M^ings  or  preferred 
schedules'^d  working  conditions, 
those  with  business  ability  and 

-...jdjough  money  to"buy  a^  truck  may 
^corift  owner-operators. 

N^Empfoyni^f^t  Ou^ook 

mplo^mcnt  of  long-distance 
truckdrivers  i^<;cpected  to  increase 
more  slowly  thanuic  average  for  all 
6ccupations  through  the  mid- 
19^0's.  In  addition  to  jobs  from  em- 
ployment growth,,  thousands  of 
openings  will  be  created  in  this 
large  occupation  a^  experienced 
timers  retire,  die,  or  transfer  to 
oth^fsHelds  of  wprk.  Job 'opportuni- 
ties may^^^ary  from  year  to  year, 
however,  bciau§e  the  amount  of 
freight  moved  bytnu^ks  flucu^tes 
with  ups  and  downs  inlht  ecQilP- 
my.  Since  driver  earnings  are  high 
and  no'tonpal  traiffing  is  required, 
applicants  carfexpect  to  face  strong 
competition  for  available  jpbs.  Ap- 
plicantft  with  previous  dfivi^g  ex- 
perience usually  are  the  first  hired. 

The  general  economic  ^owth  of 
the  Nation  is  e^cpected  to  increase 
the  amouht  of  freight  carried  long 
distances  by  truck,  thus  increasing 
the  deihand  for  drivers.  However, 


the  demand  for  dnvers  is  expetted 
to  increase  more  slowl>  than  the 
growth  m  freight.  Larger  trucks,  in- 
creased use  (k  railroad  cars  to 
transport  lo^ed  -^cks— piggy- 
back service— and  reduced  govern- 
ment regulations  should  increase 
the  amount  of  freight  each  driver 
moves  annually. 

Earnings  and  Wortcing 
Conditions 

Based  on  limited  information, 
drivers  employed  by  large  trucking 
companies  had  annual  average 
earnings  of  about  $18,300  in  1974, 
about  double  the  average  of  all  non- 
supervisory  workers  in  private  in- 
dustry, except  farming.  Pay  rates 
are  fairly  uniform  because  this  field 
is  highly  unionized,  and  union  con- 
tracts  are  generally  master  agree* 
ments  covering  all  employers  within 
a  multi-State  region. 

The  earnings  of  ah  individual 
driver  are  affected  oy- jnileage 
driven,  number  of  hours  worked* 
type  of  truck,  and  the  weight  of 
Toads.  ^^nuQgs-aJso'are  affected  by 
the  nature  oftKc  cargo;  premium 
rates  are  paid  for  flammable  or 
otherwise  hazardous  corpmodities 

Some  comjJanies  outside  .thc^ 
truckihg  industry,  such  as  bakeries 
and  dairies^,  may  pay  drivers  on  the 
same  bas;s  as  pthef  employee8-.-a 
monthly,  weekly,  or  daily  wage. 
Generally,  "Such  a  wage  fs  for  a 
specified^  number  of  hours,  and,  if 
drivers  work  additional  hours,  they 
receive  extra  pay. 

Trucking  companies  enjgaged  in 
interstate  commerce  are  subject  to 
the  U.S.  Department  of  Transporta; 
tion  rules  governing  hours  of  worjc 
and  pther  matters.  These  regula- 
tions limit  the  hours  drivers  may 
work  and  assure  a  '  reasonable 
amount  of  time  for  rest.  For  exam- 
ple, a  driver^  cannot  be  on 'duty  for 
more  than  dO^ours  in  any  7-day 
period,  and  c^hC^drive  more  than 
10  hours  witlJput  >eing  off  duty  at 
least  8  hours.'^Ma^  drivers,  par- 
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ticularly  on  very  long  runs,  work 
fairly  close  to  the  maximum  hours 
permitted  A  workweek  of  at  least 
50  hours  is  very  common 

Long-distance  truckdrivers  often 
must  spend  time  away  from  home 
tn  such  instances,  the  company  pro- 
vides lodging  either  in  a  company 
dormitory  or  a  hotel  or  motel.  Some 
companies  use  two  drivers  on  very 
long  runs.  One  drives -while  the 
other  sleeps  in  a  berth  behind^the 
cab.  Although  .earnings  on 
**sleeper"  runs  are  the  highest  in  the 
field,  the  work  is  very  tiring  and 
requires  being  away  from  families 
and  friends  for  days  and  even  weeks 
at  a  time. 

The  physical  strain  of  long* 
distance  driving  has  been  reduced* 
by  more  comfortable  seating,  im- 
proved ventilation  and  cab  design, 
better  highways,  and  more  stringent 
safety  regulations.  However,  the 
noise  and  vibration  of  the  truck  and 
the  nervous  strain  of  sustained  driv- 
ing are  tiring. 

Most  long-distance  drivers  are 
members  of  the  International 
Brotherhood  of  Teamsters,  Chauf- 
feurs, Warehousemen  and  Helpers 
of  Amenca  (Ind.).  Some  drivers 
<?utsid^  the  truckmg  industry  be- 
long to  the  unions  that  represent 
plant  employees  of  the  companies 
•  for  which  they  work. 

Sourcas  of  Addition^ 
Informttlon  < 

Information  on  career  opportuni- 
ties in  the  trucking  industry  may  be 
obtained  from: 

Amencan  Tmcianf  Aasoctationt,  Inc.,  161 6 
P  St  NW.,  Washington.  D.C  20056 

Additional  details  on  trjuckdriver 
employment  opportunities  may  be 
obtained  from  local  trycking  com- 
plies o^local  offices  of  the  State 
employmjbnt  service. 
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PARKING  ATTENDANTS . 

•    (DOT 915  878) 

Nature  of  tht  Work  . 

Parking  attendants  park 
customers*  cars  and  collect  pay- 
'  ment  for  the  time  th^r^are  left  on 
the  lot  or  m  the  ^r^ge/Attendants 
meet  incorain&^ars  and  record 
their  time  of  arrival  on  numbered 
claim  checks.  One  part  of  the  check 
b  placed  on  the  car's'  windshield 
and  the  other  is  giveh  to  the  dnver 
to  reclaim  his  car. 

Some  parking  attendants  ask 
cusiomers-vwhen  they  expect  to 
return^ so  the>can  put  the  car  in 
either  the  front  or  the  back  of  the  « 
.lot.  This  information  is  especially 
important  for  an  attendant  working 
on  a  lot  where  cars  are  parked 
bumper  to  bumper  rather  than  in 
easily  accessible  rows. 

Attendants  usually  drive  the  cars 
to  and  from  vacant  spaces,  but  at 
some  facilities  they  tell  driver^" 
where  to  park.  Attendants  working 
in  multilevel  garages  may  be  as- 
signed to'  only  ope  level,  but  the 
u^al  pr^ctie^^  for  attendants  to 
work  all  levels  and  use  a  moving 
manlift  belt  for  transportation 
between  floors. 

Some  parking  lots  require 
customers  to  pay  when  entering  the 
lot  and  usually  charge  a  fkt  fee  for 
the  day  or  evciyng.  Others  charge 
by  the  hour  and  attendants  must 
determine  the  correct  an^ount  owed 
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by  each  customer.  In  large 
establishments,  a  cashier*  rather 
than  an  attendant,  may  collect  pay- 
ments. 

Slack  penods  are  common  at 
most  parking  facilities  and  atten- 
dants may  be  required  to  perform 
routine  maintenance  jobs  or  wash 
and  wax  cars  when  they  are  -not 
busy. 

Placet  of  Employmtnt 

About  40,000  parking  atten- 
dants—nearly all  of  them  men- 
were  employed  in  1974.  Parking  at- 
tendants work  in  facilities  ranging 
from  small  outdoor  lots  to  large 
parking  garages.  Most  lots  and 
garages  are  commercial  establish- 
ments and  in  urban  areas  they  often 
are  part  of  citywide  chains. 
Although  some  restaurants,  hotels, 
airports,  and  stores  maintain  their 
own  lots,  the  usual  practice  is  to 
rent  parking  space  for  their 
customers* in  commercial  garages. 
Some  cities  own  and  operate  their 
Qvm  lots  In  downtown  areas. 

More  than  a  third  of  all  parking 
attendants  work  part  time,  usually 
dunng  busy  morning  and  evening 
hours.  Many  part-time  attendants 
are  students. 


Training!  Othar  Qualificationa, 
and  Advancamant 

Although  th'^re  are  no  specific 
educational^requirements  for  park- 
ing attendants^  employers  prefer 
high  school  graduates.  Parking  at- 
tendapts  must  have  a  valid  driver's 
license,  be  able  to  drive  alt  types  of 
cars,  and  have  good  eyesight  and 
pcripheraf*'vision.  The  ability  to. 


ta<;tful,  and  courteous  when  dealing 
v^th  the  public 

Many  emjMoyers  offer  on-the-job 
training  programs  that  review 
proper  driving  techmques  and  ex* 
plain  company  poli<^  on  record- 
keeping procedures  and  damage 
claims.  These  courses  usually  in- 
clude tips  on  how  to  maintain  good 
customer  relations. 

Paricing  attendants  have  limited 
opportunities  for  advancement, 
although  .they  may  become 
managers^  or  supervisors  of  parking 
facilities. 

Employmant  Oytlook 

Employment  of  parking  atten- 
dants is  expected  to  grow  more 
slowly  than  the  average  for  all  occu- 
pations through  the  mid'1980's  as 
the  trend  to  self-parking  systc^ms 
continues  Parking  lot  ov/ners 
prefer  the  self-park  method 
because  it  is  less  costly  and  because 
most  customers  prefer  to  park'their 
own  cars  rather  than  wait  for  a  busy 
attendant  Employment  grovrth  also 
\^be  limited  by  the  recent  slow- 
down in  the  construction  of  parking 
facilities. 

Although  employment  growth  is 
expected  to  be  slow,  the  need  to 
replace  workers  who  die,  retire*  or 
transfer  to  other  occupations  will 
create  some  job  openings  each 
year.  Part-time  and  evening  work 
vrill  be  available.  Most  job  opportu- 
nities will  be  in  large,  commercial 
parking  lots  in  urban  areas. 

Eamifiga  and  Woridng 
ContfKlona 

Although  all  pariung  attendantt 
are  not  covered  by  minimum  wage 
provisions*  in  1974  most  had  hourly 


keep  records  of  claim  tickets,  com-,  *  earnings  near  the  $r.90>  minimum 


pute  parkipg  charges,  and  make 
change  also  is  important. 

AttefidanU  should  be  in  good 
physical .  condition  because  the 
work  involves  long  periods  of  stand- 
ing, and  can^be  tiring  When  many 
cars  must  be  m(5ved^  in  a  hurry. 
Parking  attendanu  should  be  neat. 


required  by  State  jmd  Federal  laws. 
According,  to  th^  limited  data 
available,  atteiKlants  who  are  onion 
members  earn  between  $2.10  and 
$3.25  an  hour  in  urban  areas,  but 
most  attendai^tJ  are  not  tmibn 
memben.  ^fearly  all  attendantt 
receive  ^tips  In  addition'to  wages 
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that  add  substantiaHy  to  their  in- 
come. ^ 

Many  parkmg  attendants  receive 
fringe  benefits  such  as  life,  health, 
and  disability  insurance,  paid  vaca 
tions,  a  Christmas  bonus,  and  profit 
sharing.  Some  companies  fumisli 
uniforms.  Attendants  often  work 
long  hours,.  1)0 we ver.  A  10-hour  day 
and  work  at  nights,  on  weekends, 
and  on  holidays  are  not  unusuaL  In 
addition,  many  attendants  spend 
much  time  outdoors  in  all  kinds  of 
weather  and  constanil)  breathe  au 
tomobile  exhaust  fumes  In  some 
places,  attendants  are  responsible 
for  any  damage  they  dc^  to 
customers'  cars. 

The  pnncipal  union  organizing 
parking  attendants  is  the  Interna- 
tional Brotherhood  oT  Teamsters, 
Chauffeurs,  Warehousemen,  and 
Helpers  of  America. 

Sources  of  Additional 
Infdrmatlon 

« 

For^  general  ihform^on  about 
the  parking  industp,  write: 

Nationai  Parking  Association.  1 101  17th  St. 
NW  .  Washington.  D  C  20036 


TAXICAB  DRIVERS^ 

(D.O.T.  913.363) 

Nature*  of  tht  Work* 

^In  practically  all  communities, 
taxicabs  are  an  essential  part  of  the 
.  public  transportation  system  Since 
they  operate  without  fixed  routes  or 
schedules,  they  offer  individualized 
transportation  service  not  other 
wise  available. 

Many  taxicab  companies  have 
cabs  with  two-way  radios  so 
dispatchers  can  tell  drivers  where  to  * 
pick  up  passengers  who  call  for 
service  Another  method  to  get  pas 
scngers  is  for  drivers  (o  wait  at  cab- 
stands for  telephone  calls  from  the 
dispatching  office.  Drivers  in  large 
cities  may  drive  around  busy  ar^as 
apd  watch  for  potential  customers 


or  may  wait  at  hotels,  bus  terminals, 
and  other  places' where  business* 
^will  be  good.  Smaa  dnvers  keep  in- 
formed on  where  crowds  are  likely 
to^ather  For  erample,  drivers  may 
go  to  stations*  when  trains  are. 
scheduled  to  arrive  so  that  they  are 
on  hand  to  pick  up  passengers 
getting  off  the  train. 

Occasionally,  drivers  may  assist 
passengers  in  and  out  of  the  cab  and 
may  handle  their  luggage.  In  some 
communities,  drivers  regularly 
transport  cnppled  children  to  and 
from  school  Cab  drivers  also  may 
provide  sightseeing  tours  for  out-of- 
town  visitors  and  may  pick  up  and 
deliver  packages. 

Drivers  have  to  keep  records  of 
such  basic  facts  as  the  date,  time, 
and  place  passengers  were  picked 
up  and  their  destination,  time  of  ar- 
rival, and  fare  In  small  companies, 
drivers  often  are  responsible  for 
cleaning  the  cab.  ^ 

Placaa  of  Employment 

In  1974,  about  92,000  taxicab 
drivers  worked  full  time  in  the  tax- 
icab^ industry.  Although  taxicab 
drivers  afe  employed  in  all  but  the 
smallest  cities,  employment  is  con- 
centrated in  large  cities.  About  one- 
fiftb^  or  all  fulKtime  taxi  drivers 
work  jn  Nevt^York  City. 


.  Training,  Othtr  Qualtfkatlons, 
and  Advanctmant  > 

Td  become  a  taxi  driver,  appli- 
cants are  usually  required  to  have  a 
State-issued  chauffeur's  license  and 
a  special  taxicab  operator's  license 
issued  by  the  Ipcal  police,  safety  de- 
partment, or  Public  Utilities  Com- 
mission. Although  taxicab  operator 
licensing  requirements  .  vary  con- 
.  siderably  among  cities,  applicants 
generally  must  be  in  good  health, 
have  a  good  driving  record,  and^ot 
have  been  convicted  of  a  serious 
crime. 

Most  large  communities,  require 
an  applicant  for  a  taxi  drivep*s 


Taxi  drivar  g«ts  Inttructlont  to  pick  up 
pasMngart  from  a  ditpatchar. 


license  to  pass  a  written  examina- 
tion on  taxicab  and  traffic  regula- 
tions. The  examination  may  include 
questions  on  street  locations,  in- 
surance regulations,  accident  re- 
ports, lost  articles,  and  zoning  or 
meter  rules.  In  some  cities,  the  cab^ 
company  will  teach  applicants  tax- 
icab regulations  and  the  location  of 
streets  an^  important  buildings.  In 
ot|3er  'cities,  applicants  mu^t 
^epare  themselves '  for  the  ex- 
amination. 

Although  there  are  no  minimum 
education  requirements,  many 
comt)anies  prefer  applicants  to 
have  a  least  an  eighth-grade  educa- 
tion. Applicants  also  must  l>e  able 
to  write  fcgibly  to  c6mplele 
required  forms,  and  must  be  able  to 
deal  tactfully  and  courteously  with 
all  types  of  people.  Because  of  au- 
tomobile insurance  regulations,  a 
large  nunrber  of  taxicab  companies 
only  hire  applicants  who  are  at  {east 
21,  and  in  some  cases,  25  years  of 
age.  :  . 

Opportunities  for  advancement 
are  limi^d  by  the  small  number  of 
supervisory  positions.  Promotion  to 
the  job  of  dispatcher  is  often  the 
only  possibility.  Some  drivers,  how- 
ever, have  become  road  super- 
visors, garage  superintendents,  or  ^ 
claims  agents.  A  few  develop  ad- 
ministrative skills  and  advanpe  to  , 
nrfanagerial  positions. in  the  com- 
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pany.  To  increase  iheir  income, 
many  dnvers  bu^  and  operate  their 
own  cabs. 

EmptoyniMt  Outlook 

»  Opportunities  for  employment 
should  be  goo4  through  the  mid- 
I980's.  Although  little  change  in 
the  total  employment  of  full-time 
taxicab  drivers  is  expected,  the  high 
turnover  of  employed  drivers 
should  create  many  jobs. 

Many  taxicab  drivers  are  tempo- 
rary employees.  Some  arc  working 
to  cam  money  until  they  fintsh 
school  or  until  they  find  the  job 
they  want,  others  work  to  earn 
money  for  a  special  purpose,  such 
as  a  vacation.  After  a  period  of 
weeks  or  months,  whenever  these 
drivers  have  obtained  other  jobs  or 
paid  .their  bills,  they  quit.  As  a 


result,  there  usually  are  many  tax- 
icab driving  jobs  available. 

Earnings  and  Working 
Cpndlttons 

Most  taxi  drivers  are  paid  a  per* 
centage^usually  between  40  and 
50  percent— of  the  'total  fare. 
Drivers  also  frequently  receive  lips, 
ranging  from  10  to  20  percent  of 
the  fare.  In  1974,  a  private  survey 
reported  that  drivers  averaged 
$3.25  an  hour,  including  tips.  Some 
taxi  drivers  covered  bjg  unioh-cm- » 
ployer  contract^  have  guaranteed^ 
minimums  up  to  $85  a  week. 

Many  drivers  rent  their  cabs  from 
^the  company  by  the  day"  for  a  set 
fee.  Any  receipts  above  the  cab 
rental  and  other  operating  expanses' 
are  kept  by  the  drivers. 

Many  full-time  drivers  start  work 


between  6  a.m.  and  8  a.m.  to  be 
available  for  passengers  going'  to 
work  and  quit  after  the  evening 
rush  of  passengep  returning  home. 
During  thp  day  they  may  rest  for 
several  hours.  Other  drivers  work 
nights,  starting  between  3  p.m.-  and 
5  pm.,  and  spme  work  on  Satur* 
days,  Sundays,  and  holidays. 
Drivers  do  not  receive  overtim^e 
pay. 


Sourcos'  of  Additfonal 
Inforrnatton  < 


\ 


For  further  information  on  job 
opportunities  in  this  field,  contact 
local  cab  companies  or  the  local 
office  of  the  State  employment 
service. 


^SCIENTIF4CAND  TECHNICAL  OCCUPATIONS 


Progress  in  ever^Scct  o^Amer 
ican  life  depends^^me  degree  on 
our  scientific  technical  Nvork 
force  An  inc^ased  stand«^d  of  liv-^ 
ing,  greate^efens^  capabiiities,  ex 
plofajticnrof  outer ^ace^nd,  ad- 
vancenwnt  in  glohiic  energy, 
health,  ^nd  communications  .  are 
le  of  thc^jcsults  of  the  svof-k 
by  scientists,  engineers,  and 
technicians. 

About  2.5  million  people  or 
nearly  one-quarter  of  all  profes- 
sional workers  were  engineers, 
scientists,  or  other  scientific  and 
technical  workers  in  1974.  (See 
chart  16.)  Employment  in  these 
occupations  increasfd  much  more 
rapidly  than  did  total  employ- 
ment over  the  past  25  years,  the 
number  of  scientists  and  engineers, 
for  example,  almost  tripled,  while 
the  total  number  of  workers  in  the 
United  States  grew  by  less  than  haJf. 
The  growth  of  our  scientific  and 
technical  work  force  resulted  from 


many  factors,  including  overall 
economic'  gro\vth,  increased 
research  and  development  (R&D) 
expenditures,  gro\vth  of  college  and 
university  faculties,  the  ra$;e  to  put 
a  man  on  the  moon,  and  the 
dev^elopment  of  sophisticated 
defense  systems.  Many  technologi- 
cal innovations,  such  as  the 
uridespread  use  of  computers,  also 
contributed  to  t^iis  growth.  ' 

Engineers 

Engineers  play  a  prominent  role 
in  bringing  scientific  progress  mto 
our  everyday  lives.  They  Convert 
raw  materials  and  sources  of  powei 
into  useful  products  by  applying 
basic  scientific  principles  Most  en- 
gineers work  in  private  industry— 
primarily  industries  manufacturing 
rpachinery,  electrical  equipment, 
and  aircraft,  and  firms  providing 
engineering  and  architectural  serv- 
.ices. 


lyutiion  B^^^ 


-IK. 


Engineers  usually  specialize  in 
one  of  several  branches.  Electncal 
and  mechanical  engineenng  are  the 
largest  branches.  Many^  engineers 
further  specialize  within  an  industry 
such  as  motor  vehicles. 

Engineers  design,  develop,  and 
test  equipment,  v/ork  in  the  produc- 
tion departments  of  m^mufacturin^ 
firms,  and  se'll  technical  products 
and  provide  technical  assistance  to 
customers.  Some  are  in  supervisory 
and  management  jobs  in  which 
knowledge  of  engineering  is 
required. . 

Scientists 

Scientists  seek  knowledge  of  na- 
ture and  the  physical  world  through, 
observation,  study,  and  experimen- 
tation. The  largest  group  of  natural 
scientists  study  the  laws  of  the 
physical  world,  this  group  includes^ 
chemists,  physicists,  and  environ- 
mental scientists.  More  than  half  of 
all  physical  scientists  are  chemists. 
Most  work  in  private  industry; 
about  one-third  are  in  chemical 
manufacturing.  A  quarter  of  all 
physical  scientists  are  physicists. 
Most  work  in  colleges  and  universi- 
ties, teaching  and  doing  research, 
and  in  private  industry — mostly  in 
companies  manufacturing  aero- 
space and  defense-related  pro- 
ducts. 

Environmental  scientists  study 
the  earth,  its  otea/is,  and  its  at- 
mosphere. Their  work  r&sults  jn  an 
increased  understanding  of  -•our 
planet  and  has  important  implica- 
tions in  controlling  pollution, 
discovering  and  developing  natural 
resources,  and  weather  prediction. 
This  group  includes  geologists, 
geophysicists,  meteorologists,  and 
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oceanographcrs.  The  largest  occu- 
l^ation  ts  geologists.  Most  geologists 
>leura  extraction  indus- 
\  .and.  in  colleges  and  universH 
ues,  teaching  and  domg  research. 

Life  scientists  study  life  processes' 
and  h^ng  organtsms«  from  the  lar- 
gest animals  to-  the  smallest 
microbes*  The  niajonty  ^each  or  do 
research  m  colleges  and  universi- 
ties. Biological  scientists^ arc  the  lar- 
gest group  of  life  scienutte.  Niedical 
scientists  has  been  the  fastest  grow- 
ing group  Over  the  past  two 
decades. 

^om^  matheniaf^cians  devote  all 
their  ume  to  theoreucal  research, 
while  others  apply  mathemaucal 
pnnciples  to  practical  problems. 
•Both  mathematicians  and  statisti- 
'^t^r&  work  to  quantify*  solutions  to 
problems  in  science,  management, 
an'jj  engineering. 

Statisticians  collect,  analyze,  and 
intexpret  the  numerical  results  of 
surveys; 'quality  control  tests,  of^ 
economic  and  business  research 
'programs.  In  doing  so,  they  assist 
managers  and  administrators  in 
making  decisions. 

Oth^r  Scientific  and  Technical 
*  Parsonnal 

More  than  900.000  workers  in 
other  scientific  and  technical  occu- 
pations assist  scientists  and  en- 
gineers. These  persons  work  as  en- 
gineering and  science  technicians, 
broa^icast  technicians,  drafters,  and 
surveyors.         ^  ) 

Engineenng  and  ^lence  techni 
cian  jobs  are  more  practical  jTd 
limited  in. scope  than  those  ofen- 
gineeb  and  scientists.  The  more 
highly  skilled  jobs,  however, 
require  the  ability  to^  analyze  and 
solve^  engineenng  and  scietice 
problems  and  to  prepare  reports  on 
tests  and  experiments.  ; 
^  Technicians  in  research  and 
developmeht  set  up  complex 
laboratory  equipment  and  help 
design  scientific*  instruments.  In 
production,  they  help  te^  and  in- 
spect products  and  act  as  a  liaison 
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between  engineering  and  produc-. 
uon  departments.  Others  sell 
technical  products,  install  complex 
equipment,  and  provide  technical 
services  to  custo;ners. 

Broadcast  technicians  ^nsure  the 
technical  quality  of  radio  and 
television  broadcastJTty  operating 
and  maintaining  sound  recorders, 
television  cameras,  video  tape 
recorders,  and  other  electronic 
^uipment. 


research  Students  who  want  to  spe- 
cialize in  a  particular  area  of  study 
should  select  their  schopis '  care- 
fully For  example,  those  who  plan 
to  become  biomedical  engineers 
and  biochemists  ,and  work  in 
medicine  should  study  at  a  universi- 
ty affiliaxed  with  a  hospital  Those 
who  wanf  to  be  agricultural 
$cientists<:an  get  the  most  practical 
training  at  State  universities  that 
have'  agricultural  experiment  sta- 


Drafterj      prepare      detailed,  ^ons. 


drav^ngs  which  show  dimensions, 
material  requirements,  and  other 
specificauons  for  engineers, 
architects,  and  designers. 

Surveyors  ^easurc^  construction 
sites,  establish  offiaal  land  bounda- 
nes,  assist  m  setung  land  valuatfons, 
and  collect  information  for  maps 
and  Charts. 


Training 

A  bachelor*s  degree  is  usually 
needed  to  enter  scientific  and  en- 
gineering jobs.  However,  increasing 
emphstsis  is  being  placed  on  ad- 
vanced degrees  in  some  fields,  espe- 
cially in  matherpatics,  physics,  and 
the  life  sciences.  For'^me  occupa- 
tions, such  as  astronomers,  a  doc- 


Technicians  acquire  trammg  in 
manjy  ways.  Some  complete  on-the- 
job  training  progr^s,  take  formal 
courses  part  time  while  working,  or 
obtain  training  in  the  Armed 
Forces  Many  employers,  however, 
seek  graduates  of  specialized  train- 
ing programs  One-  to  four  year 
.training  programs  are  offered  in' 
post-secondary'  schools — technical 
•institutes,  junior  and  community 
colleges,  area  vocational  technical 
schools,  and  colleges  and  universi- 
ties. 

^  OutlooK  ' 

Opportunities  in  scientific  and 
technical  occupations  are  expected 
to  expand  through  the  -mid-lQSO's, 


torate  is  required  for  full  profes-  /  based  on  the  assumption  that  addi, 


sional  status.  A  bachelor  *scHegree  is 
sufficient  for  entry  into  most  en- 
gineenng jobs,  however,  and  some 
senior  engineenng  technicians  with 
less  tlnm^  bachelor  s  degree  are 
promoted^to  engineering  jobs. 
;  Undergraduate  ^  training  for 
scienusts'  and  engineers  includes 
tourses  in  their  major  field  and  in 
related  science^  a^as,  .  including 
mathematics.  Courses*  in  statistics 
arid  computer  programming  are 
becoming  moi'e   important  Stu- 


Uonal  numbers  of  engineers, 
scientists,  and  technicians  will  b^ 
needed  to  carry  out  research  and 
development  (R&D)  work  In  the 
past,  growtlf  ip  these^  occupations 
has  been  related  to  increased  R&D 
expenditures,  especially  bx  the 
Federal  Government.  R&D  expen- 
ditures of  government  and  industry 
are,  expected  to  contini^e  to  in 
crease  through"  the  ^micf-l980's, 
althou^  more  slowly  than  during 
yie  I960's.  If  actual  R&P  levels 


dents  are  usually  required  to  take  rand   patterns  differ  significantly 


'courses  in  ^English  and  a  foreign  lan- 
guage, as  well.  . 

«  In  graduate  school,  students 
usually  take  several  coufses.in  their 
major  area  of  study.  Requirements 
'for  the  master *s  or  doctof*s  degree 
vary  by  insUtutidrf,  but  usually  in- 
clude a> thesis  based  on  independent 


.from  those  a^umed,  the  ouUook  in 
'  nymy  occupations  would  be  .  al- 
tered. 

Scientists,  engineers,  and  other 
scientific  and  technical  workers  will 
be    needed    .to    develop  new 
technologies  and  better  products 
In    addition,    m^y  "technically 
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^  trained  people  will  be  required  to      The  foUowing  sections  of  the  life,  physical,  environmental,  and 
^  solve  yirgent  problems  such  as  air.  Handbook  provide  detailed  mfor  m^themaDcal  scientists,  aod  4  re- 
water,   and  noise   pollution,   to  mation  for  4  coriservation  occupa-  latcd  saenufk  and  lechmcal  occu- 
develop  new  sources  of  energy,  and  tkms,  12  engineering  specialties  1 3  pations. 

to  combat  disease  scientific    occupations    including,  '  

« 


./ 
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CONSERVATION  OCCUPATIONS 


Forests,  rangeiands,  wildlife,  soil, 
and  ^ater  are,  important  natural 
resources.  Cooservauontsts  protect, 
develop,  and  manage  these 
resources  to  assure  that  future 
needs  will  be  met.  ^ 

A  young  person  interested  in  a 
career  in  conservation  must  have 
specialized  trainxng  or  expenencc. 
Foresters,  range  managers,  and  soil 
consetvationists  generally  need 
bachelor's  degrees  m  their  fields. 
Technical  school  or  on  the  job 
trammg  ts  usually  r^uired  for  posi- 
tions as  forestry  technicians.  In  ad- 
dition to  technical  knowledge  and 
skills,  conservationists  must  have«a 
sincere  intttrest  in  the  environment 
and  the  desire  to  protect  it.  They 
should  enjoy  dealing  with"  others 
and  like  public  service,  since  they 
often  work  with  people  in  the  com- 
munity. Flexibility  is  also  impor* 
tant,  since  a  conservationist  may 
'  work  in  a  remote  camping  area  one 
week,  speak  to  a  community  group 
the  next,  and  fight  a  forest  or  brush 
fire  the  next.  » 

This  section  describes  four 
conservation  occupations  —  fores- 
ter, forestry  technician,  range  man- 
ager, and  soil  conservationist 


FORESTERS 

(D.O.T;  040.081) 
Nature  of  'tha  Work 

Forests  are  a  vital  resource.  They 
can  be  used  repeatedly  without 
befng  destroyed— if  properly 
managed.  The  cdndition  of  our  en- 
\vyronm'cnt  has  become  a  major  na- 
tional concern,  ahd  foresters  play 
an  important  role  in  protecting  that 
environment  by  ensuring  that  our 
'         are  properly  used.  They 


manage,  <ievelop^  and  protect  these 
lands  and  their  resources^ timber, 
water,  wildlife,  forage,  and  recrca 
tional  areas. 

Foresters  also  do  research,  pro- 
vide forestry  informatioij  to  forest 
owners  and  to  the  general  public 
(called  exteiision  work),  and  teach 
at  colleges  and  universities. 

Foresters  often  specialize  in'  one 
area  of  work,  such  as'  timber 
management,  outdoor  recreation, 
or  forest  economics.  Some  of  these 
areas  are  recognized  as  distinct 
professions. 

PUiMs  of  Emp(oym«nt 

About  24,000*  persons— most  of 
them  men— worked  as  foresters  in 
1974.  Over  one-third  worked  in 
private  industry,  mainly  for  pulp 
and  paper,  lumber,  logging,  and 
jnilling  companies.  About  one- 
fourth  worked  for  th^  Federal 
Government,  primarily  in  the 
Forest  Service  of  the  Department  of 
Agriculture.  The  remainder  worked 
for'Sute  and  local  governments, 
colleges  and  universities,  or  con- 
sulting firms  or  were  self-employed, 
either  as  consultants  or  forest 
owners. 

Training;  Othar  Qualifications, 
and  Advancamant 

A  bachelor's  degree  with  a  major 
in  forestry  is  the  minimum  educa- 
tional requirement  for  those  desir- 
ing professional  careers  in  forestry. 
An  advanced  degree  ts  usually 
required  for  teaching  and  rc^search 
poritijons.  >"v^>>  ' 

Education  in  forestry  leading  to  a 
bachelor's  or  higher  degree  was  of- 
fered in  1974  by  51  colleger  and 
universities,  of  ^which  40  were  ac- 


credited by  Ihe  Sodety  of  Amer- 
ica6  Foresters^  Curriculums  stress 
the  Gberal  arts  ax^  communicatkms  * 
skills  as^eD  as  technical  forestry 
subjectJL  Most  prOgrapis  also  in- 
clude courses  in  forest  ecoiKjmics 
aiKi  business  idministratkm  to  sup- 
plement the  student's  scicntifk:  and 
.technical  icnowledge.  Many  coi- 
leges  require  students  to  4pend  one 
summer  in  a  fieW  camp  operated  by 
the  college.  All  schools  encourage 
summer  jobs  that  give  firsthand  ex- 
penencc in  forest  or  conservation 
work. 

^  Forestry  graduates  often  work 
under  the  supervision  of  ex- 
.  penenced  foresters  before  advanc- 
mg  to  more  responsible  positions  in 
forest  management  or  research- 
In  addition  to  meeting  the  intel- 
lectual  demands  of  forestry  work, 
foresters  must  have  enthusi^yn  for 
outdoor  work  and  be  physScally 
hardy. 

Emptoymant  Outiooic 

As  m  the  past,  employment 
requirements  for  foresters  are  ex- 
pected to  grow  about  as  fast  as  the 
average  for  all  occupations  though 
the  mid- 1 980 's.  In  recent  years, 
however,  the  number  of  degrees  in 
forestry  has  exceeded  occupational 
requirements,  creating.competition 
for  jobs,  if  the  number  of  degrees 
granted  each  year  remains  V 
present  levels,  competition  is  ex- 
pected to  persist  throughout  the 
period.  Opportunities  v\dll  be  better 
for  those  w^o  can  offer  an  em- 
ployer either  an  advanced  degree  or 
several  years'  experience* 

The  country  will  need  more 
foresters  in  the  future  to  enstdre  an 
increasing  output  of  forest 
products,  Employment  also  may  in- 
crease as  we  become  more  aware  of 
the  need  to  cops^rve  and  replenish 
our  forest  resources,  md  to  im- 
prove they^vironmental  quality  of 
our  for 

Private  owners  of  timberiand 
may  well  employ  more  foresters  as 
they  recognize  the  need  for— and 
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Fortfter  tnttrucU  forest  crtw  in  cort  t<mp<lng  procedure. 


^  the  higher  profitability  oC—im- 
proved  forestry  and  logging  prac- 
tices The  forest  products  industry 
will  require  additional  foresters  to 
apply  new  techniques  for  using  the 
emlrfe    fofcst   crop,   to  develop 

•     methods  of  growing  supenor  trees 
in  a  shorter  period  of  time,  and  to 
Mo  research  in  the  fields  of  plant 
genetjcs  and  fertilijation/ 

Employment  of  foresters  will 
pj^ably  continue  to  grow  faster  in 
private  industry  than  m  the  Federal 
Government  where  budget  limita- 
tions m3y  restrain  growth.  State 
government  agencies  will  probably 
hire  more  foresters  through 
Federal-State  cooperative  "pro-* 
grams  for  fire  control,  protection 
against  insects  and  disease,  recrea- 
tion, and  technical  assistance  to 
owners  of  forest  lands 

The  expected  rapid  increase  in 
the  employment  of  forest  techni- 
cians will  reduce  the  amount  of 


$15.4^1  a  year.  The  median  annual 
salary  in  1974  for  federally  em- 
{>loyed  foresters  exceeded  $1 8.000 

In  %>cal  govenijnent,  foresters 
generally  began  at  about  $9,200  a 
year,  while  their  median  annual  sa- 
iary  was  $13,750.  State  govern;; 
ments  paid  about  $8,600  arinuaHy 
to  start,  and  State  median  salaries 
*were  $13,200  per  j^car/ 'College 
professors  generally  ^started  at 
about  $9,300  annual^,  A^hild  their 
median  salary  was  over  $  ^8,000  per 
year.  Many  faculty,  fc^tet^rs  supple- . 
mem  their  regular  jaW^es  with  in- 
come from  Icctunn^^  consulung./^ 
and  writing 

Th£  -  forester — ^.espJeciatly  in 
beginning  jobs-spends  considera* 
ble  tim©  outdoors  in  all  kinds  of 
weather,  sometimes,  m  remote 
areas.  Foresters  may  also  work 
extra  hours  on  emergency  duty,  as  . 
in  firefighting^or  search  and  rescue 
missions . 


time  spent  by  professional  foresters 
m  performing  routine  tasks,  but  the 
forester  will  have  to  devote  more 
^and  more  time  to  supervisory  work 
^^d  to  the  general  management  of 
the  forest  * 

Earnings  and  Working 
Conditions 

Foresters  starting  in  private  in- 
dusfry  in  1974  earned  about  $9,500 
per  year,  while  the  median  annual 
salary  in  private  industry  was  over 
$16,000. 

Graduates  entering  the  Federal 
Government  as '  forester^  in  1974 
.with  just  a  bachelor's  degree  started 
at  $8,500  a  year  However,  because 
of  keen  competition,  most  foresters  ^ 
hired  by  the  Federal  Government 
either  held  a  master's  degree  or  had 
some  experience,  and  generally 
started  at  $10,500  a  year.  Ph.  D.*s 
generally  started   at   $  1 2.841  or 


Sourcta  df  If^dltlolnai 
iRformatHon  ^ 


General  information  '  about'  the 
forestry  profession,  lists  of  reading 
materials,  and  lists  of  ich.ools  offers 
ing  eduCatibn  in  forestrj'  are  availa- 
ble from. 

Society  of  Amencan  Fore«€r»,  1010  1 6th  Si 
NW  .  Washington.  D  C  20036 

Nauonal  Forest  Products  Assooation.  1619 
Masiachoictis  Ave  .  N\V  .  Washmgton. 
DC  20036 

General  career  information  is 
also  available  from: 

Amencan  Forest  Ihsuiute.  1619  Mas- 
sachusiiu  Ave  NW  .  Washington.  D.C. 
20036. 

Amencan  Forestry  Assocration.  1319. 18th 
St  NW  .Washington.  D.C.  20036. 

For  information  on  forestry 
careers  in  the^  Forest  Service,  con- 
tact: 

U  S  Department  of  Agncuhurc.  Forest 
Service.  Washington.  D.C.  20250 
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FORESTRY  TECHNICIANS 

(D.O.T.  441.13J  through 
441. 8S7) 

Nature  of  th«  Work 


Forestry  technicians,  sometimes 
called  forestry  aides  in  entry  level 
positions,  3smi  professional 
foresters  in  the  care  and  manage- 
ment of  forest  lands  and  their 
resources,  (See"  statement  on' 
Foresters  earlier  in  this  chapter.  X 

Forestry  technicians  help  esti- 
mate present  and  potential  timber 
production  in  a  certain  area  and 
measure  logs  to  determine  how 
much  lumber  the^  wiH^eid.  If*new 
roads  jtre  needed  to  inake  t^ie 
'  timber  itccesdblc  for  tutdng,  aides 
ntaly  work  as  pkrt  'df 'road  building 
orsurveying  crews, 
,  'Technicians  inspect  trees  for<iis- 
eases  and  otberproblems,  an4  keep 
repords  of  their  findings;  On  simple 
-writcrshed  improvement  prq|ecu< 
they  injcuU,  maintain,  and^^lect 
records  from  rain  gauj^  stream- 
flow  recor<iers.  and  iisstnimentt 
that  measure  soil  moisture 

Forestry  technicians  also  help  to 
prevent  and  control  fires  They -give 
fire  prevention  mformation  to  peo- 
ple using^^  the  forest  and  lead 
fyrefighting  crews  if  a  fire  occurs. 
After  fires'  are  extinguished,  they 
take  inventory  of  burned  areas  and 
supervise  the  planting  of  new  trees 
and  shrubs  to  restore  the  forest 

Some  technicians  supervise 
timber  sales  arid  roadbuil^iingtn-ews 
or  determine  recre^tidn-area  use 
Others  work  on  reseairch  projects 
which  make  use  of  their  practical 
skills  and  experience.  Technicians 
alio  explain  forest  regulations  and 
policies  to  those  using  the  forest 
and  enforce  these  rules. 

Places  of  Employm#nt 

AbibUt  10.500  persons  worked 
year  round  as  forestry  techniciaiu 
in  1974.  About  the  same  number' 
^  found   temporary  employment— 
primely  with  Federal  and  State 


Goverrmients— during  the  ;Rimmer 
or  in  the  %pmg  and  Call  fire  seasons. 

Nearly  half  the  year-round  total  ^ 
worked  in  private  industry,  mainly 
for  logging,  lumber  and  paper  com- 
panies. Refonotation  projects  of 
:ining«  oil  iad  railroad  compa- 
as  well  as  employment  in  tree 
nurseries — accounted  for  the 
remainder  of  the  iiKiustrial  total. 
The  Federal  Government  employed 
about  3,500  year-round,t)rimarily  in 
the  Forest  Service  of  the  U.S.  De- 
partment of  Agriculture,  while 
another.  2,200  worked  for  Stale 
governments. 

Training,  Oth^r  QuaRf(cttlbns, 
and  AdvanMmMt 

Young  .  persons  quah^  ,  for 
begmnmg  jobs  as  forestry  aides  or 
techmdans  by.  conipleting  a  spe- 
cialized dOAUse  of  study  in  a  l-.or  2- 
year  post,  secondary  school,  or 


throti^  work  experieifcc^  Those 
who  qualify  through  woil:  ex- 
,perience  often  be^' as  forcs6y 
aides.  After  sufficient  experience 
on  firefigfating  crews,  in  tree  nurs- 
eries and  in  recreation  work,  an  aide 
may  qualify  for  a  tcchnkrian  po«- 
tion*  Because  of  keen  job  competi- 
tion at  the  present  time,  opportuni- 
ties for  employment  are  better  for 
those  with  post-secondary  school 
training,  in  1974.  about  80  tccjirf- 
cal  institutes,  jimior  or  coniihunity*. 
colleges,  s^nd  universities  offered 
forest  technician  training,  of  which 
S3  are  recognized  by  the  SocieQr  of 
American  Foresters. 

Specialized  courses  include  Jahd 
surveying,  tree  identifications,  and 
aerial  photograph  mterpretation. 
To  gam  experience,  studentt  often 
spend  time  working  in  a  forest  or 
camp  operated  by  the  school . 

Enthusiasm  for  outdoor  work, 
physical  stamina,  and  the  ability  to. 


FoTMt  technicians  ctMCk  plant  for  a  roatf^bulMlnfl  proiKt 
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carry  out  tasks  without  direct  su 
pervision  arc  essential  for  success  in 
this  ffeld  The  technician  should  be 
able  to  work  with  survey  crews, 
users  of  the  forest  lands,  forest 
owners,  and  professional  foresters 

Well  trained  technicians  need  to 
understand  the  basic  principles  of 
mathematics*  and  science  They 
must  express  their  ideas  clearly 
when  talking  to  others  and  >hen 
making  written  reports- 
Forest^    technicians  generally 
begin  work  as  tratne«  or  in  rela 
tively  routine  positions  under  the 
direct    supervision    of    an  *  ex- 
perienced technician,  scientist,  or 
professional  forester  As  they  gain 
experience,  they  are  given  more 
responsibility,  and  often  move  into  . 
supervisory  positions. 

Empteymtnt  Outlook 

Growth  in  employment  of 
forestry  technicians  is  expected  to 
be  faster  th^  the  average  for  all  oc- 
cupations through  the  mid-1980*s. 
.  Private  industry  is  expected  Co  pro- 
vide a  higher  proportion  of  these 
jobs  than  in  the  past.  However. 
bnecause^TO  many  young  people  seek 
to  enter  the  forestry  occupations/ 
even  those  with  ^  specialized  post- 
higl;  school  trammg  may  face  com- 
petition for  e%ifting  jobs. 

Environmental  concern,  a  rising 
demand  for  forest  products  and  in- 
creased use  of  technology  in  the 
forest  industry  are  expected  to 
stimulate  demand  for  more  techni- 
cians each  year.  Trained  techni- 
cians will  be  required  to  operate 
specialized  and  efficient  laborsav- 
iog  machmes  and  to  help  apply^^o- 
phisticatcd  scientific  methods  to 
forest  management.  Technicians 
will  also  increasingly  perform  many 
of  the  more  routine  jobs  done  by 
foresters. 


having  high  earnings  usually  have 
had  tniny  years  of  experience.  In 
the  Federal  Government,  beginning 
forestry  technicians  earned  $7,596 
or  SS^OCla  year  in  1974  depending 
on  education  and  experience. 
Beginning  salaries  in  private  mdus* 
try^veraged  around  $8,400  a  year. 

Forestry  technicians  spend  con- 
siderable time  outdoors  m  ail  kmds 
of  weather,  sometimes  in  remote 
areas.  In  emergencies,  such  as 
fighting  ftres  ax>d  controlling  floods, 
forestry  technici^  work  many 
extra  hours.  Climatic  conditions 
often  limit  year-round  field  woiic, 
and  fbefighting  jobs  are  limited  to 
the  fire  season.. 

'SourcM  of  AetdftlonftI 
Itrformation 

Informatics  about  a  career  in  th6 
Federal  Government  as  a  forestry 
'  technician  is  available  from: 


U-S.  D^pamncm  of  Agncuhurc,  Forest 
Service.  Washiitjaon,  D.C.  20250.  , 

For  a  list  of  schools  recognized 
by  the  Society  of  American 
Foresters  offering  training  in  the 
field  write  to: 

Society  of  Am cnctn  Foreticn,  1010  ]6thSL 
NW..  Wtthinfton.  D.C  20036.^  , 


RANGE  MANAGERS 

(D.OT.  040.081) 


Nature  of  Woric 


Earnings  and  Working 
Conditions 

Annual  earnings  of  forestry  aides 
and  technicians  range  from  about 
$5,000  to  almost  $16,000,  those 


Rangelands  cover  more  than  1 
billion  ^cres  of  the  United  States, 
mostly  in  the  Western  States  and 
Alaska  They  contain  many  natural 
resources:  grass  and  shrubs  for 
anijnal  grazing,  habitats  for 
livestock  and  wildlife,  '  vast 
watersheds^  facilities  for  water 
sports  and  other  kinds  of  recrea- 
tion, valuable  minerals  and  energy 
resources,  and  areas  for  scieiitific 
study  of  the  environment.  These 
resources  can  yield  their  full  poten- 
tial only  if  properiy  managed. 

Range  managers,  sometimes 
called  ran%e  conservationists,  range 
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saenttsis,    or    range  ecologists, 
manage,    improve,    and  protect 
range  resources.  They  determme 
the  number  and  kind  of  animals  Co' 
be  grazed,  the  grazing  system  to  be 
used,  and  the  best  season  for  graz- 
mg  m  or^er  to  yield  a  high  produc- 
uon  of  hvestock.  At  thocsame  tune^, 
they  must  conserve  sod  and  vegeta- 
*  uon  for  other  uses  such  as  wildlife 
gra^ng,  outdoor  recreation,  and 
timber       production.  Range 
managers  restore  or  in^prove  range- 
lands  throu^  techniques  such  as 
controlled  burmng,  reseedmg,  and 
the     biological,     chemical,  ^  or 
.  mechanical  cootrol  of  undesirable 
plants.  For  example,  rangelands^ 
with  natural  isagebrush  vegetation 
may  be  plowed  op  and  reseede<jt 
with  a  more  productive  grass.  They 
also  determine  and  carry  out  range 
conservation    and  development 
needs  such  as  providing  for  animal 
watering  facilities,  erosion  control, 
and  fire  prevention. 

Because  of  the  .multiple  use  of 
rangeland«(  rafige  managers  often 
work  in  such  closely  related  fields 
as  wildlife  and  watershed  manage- 
ment, forest  management,  and 
recreation.  Some  also  work  on  the 
ecological  restoration  of  areas  for- 
merly devoted  to  mineral  extrac- 
tion. Some  range  managers  teach, 
conduct  research  in  range  manage- 
ment and  improvement,  and  give 
technical  assistance  to  holders  of 
privately  owned  grazing  lands. 

Placas  of  Employmant 

About  2^00  persons  worked  as 
range  managers  in  1974.  Additional 
numbers  were  involved  in  jobs 
closely  allied  to  range  management. 
The  majority  worked  for  Federal, 
State,  and  local  government  agen- 
cies. In  the  Federal  Gov/mmeht, 
most  worked  in^the  Forest  Sep^ice 
and  the  Soil  Conservation  Service 
of  the  E>epartment  of  Agriculture, 
and  the  Bureau  of  Land  Manage- 
ment of  the  Department  <rf  the  In- 
terior. Range  managS|rs  inv  State 
governments  are  employed  in  game 
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and  fish  dep>artmenis,  Suic  land 
agencies,  and  extension  services. 

*Afx  increasing  number  of  range 
managers  are  working  wilh  coal  and 
oil  companies  lo  help  restore. an 
ecological  balance  to  mined  out 
areas.  Some  range  managers  are 
employed  by  pnvate  ranches,  while 
others^^^ork  as  appraisers  for  banks 
and  reaiestMe  firms. « 

A  few  range  managers  teach  and 
do  research  at  colleges  and  univer- 
sities. Others  work  overseas  with 
United  Slates,  and  United  Nations 
agencies  and  with  foreign  govern- 
ments. 

Training,  Othar  Qualifications, 
and  Advancamant  , 

A  bachelor's  degree  with  a  major 
in  range  management  or  range  con- 
servation is  tbe  usual  minimum  edu- 
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cational  requirfcment  for  raiige 
managers.  In  ih^  Federal  Govern- 
mefCadegree^tn  a  closely  related 
field,  such  as  agronomy  or  forestry, 
including  cqursei  in  range  manage- 
ment and  range  conservation,  may 
also  be  acce'pted- Graduate  degrees 
are  generally  required  for  teaching 
and  research,  and  may  be  helpful 
for  advancemcfkt  in  other  jobs. 

In  1974,  34  colleges  and  universi- 
ties belonged  to  the  Range  Science 
Education  Council  About  half 
these  schools  offered  full  programs 
leading  to  degrees  in  range  manage- 
ment or  range  scienpe.  The  rest 
generally  offered  supplementary 
range  science  courses. 

A  degree  in  range  management 
requires  a  basic  knowledge  of  biolo- 
gy, chetntsp7,  physics,  mathe- 
matics, ana^mmunicadon  skills. 
Specialized  courses  combine  plant. 


Ranga  minigar  ravlawi  grtUng  parmtt  wHh  rtnchar. 


animal,  ^d  fi6il  sciences  wiih^prin- 
ciples  of  ecoiogy  and  resource 
management  Desirable  eledives 
include  economics,  computer 
science,*  forestry,  wildlife,  and 
recreation. 

Federal  Government  agencies, 
primarily  the  Forest  Service,  the 
Soil  Conservation  Service,  and  the 
Bureau  of  Land  Management,  hire 
some  college  juniors  and  seniors  for  * 
summer  jobs  in  range  management 
This  expedience  Qiay  help  them 
qualify  for  jobs  when  they  graduate 

Besides  having  a  love  for  the  out- 
doors, range  managers  should  be^ 
able  to  write  and  speak  effectively 
and  work  with  others. 

Employmant  Outlook 

Employment  opportunities  for 
range  managers  are  expected  to  be 
good  through  the  mid*1980's.  In* 
creasing  pressures  for  an  abundant 
supply  of  meat  and  other  rangeland 
animal  products  should  stimulate 
demand  for  range  managers  Sin#a 
the  amounr  of  rangeland  is 
generally  fixed,  range  manager*  will 
be  needed  to  mcrea^  the  output  of 
rangelandi  while  protecting  their 
ecological  balance. 

As  oil  and  coal'explora^on  ac- 
ccieratfef,  and  with  the  expfoiution 
of  oil  shale  fields,  private  indostry 
will  probably  require  many  more 
range  specialists  to  rehabilitate 
ecologically  disturbed  areas. 

The  use  of  rangelands  for  other 
purposes  such  as  wildlife  protection 
and  recreation  could  create  addi- 
tional needs  for  range  managers. 
Federal  hiring,  however,  depends 
heavily  upon  legislation  desired  to 
protect,  control,  and  manage  range 
resources. 

Eaminga  and  Working 
Conditiona 

In  the  Federal  Government 
range  managers  with  the  bachelor's 
degree  start  at  either  $8,500  or 
$10,520,  depending  on  their  col- 
lege grades.  Those  having  1  or  2 
years  of  graduate  work  begin  at 
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persons  with 
start  at  either 


govemi(nent 
and  universi- 
I  start  around 
t  managers  m 


$10^20  oj:  $l2.84 
Ph    D  degrees 
$15,481  or  $18,463  a  >ear 

Starting  salaries*  for  range 
managers  who  wdrk:  for  State 
govemipents  are  about  the  same  as 
those  paifl  b>  the  Federal  Govern 
ment  and  private  corporations.  Ac* 
cording  to  limited  data,  those  who 
work  on  private  Vanches  earn 
somewhat  lower  salaries  than  per- 
sons who  work  foj 
agencies  In  colleges 
ties.  Ph.  D 's  gcnerall 
$  1 4,000  a  year.  Rang 
educational  institutions  sometimes 
supplement  their  regular  salanes 
with  income  from  part-time  con- 
sulting and  lectunng  and  from  wnt* 
ing  books  and  articles. 

Range  managers  may.spend  con- 
siderable time  away  from  home 
workihg  outdoors  in  remote  parts  of  ' 
the  range 

Sources  of  Addltion»i 
^fnformjition 

Information  about  a  career  as  a 
range  manager  as  well  as  a  list  of 
schools  ofTering-twrfnmg  is  available 
from:  , 

Society  fo^  Range  Management.  2129  S 
Birch  St .  Denver.  Colo  80222 

For  information  about  career  op- 
portunities in  the  Federal  Qovem- 
ment,  contact: 

Bureau  of  Land  Management.  Denver  Scrv-  . 

ice  Center,  Federal  Center  Building 

50  Denver.  Col  80255 
Forest  Service  U  S  Department  of  Agncul  * 

ture.  ^21  N  Kent  St.  Arlirvgton.  Va 

20415. 

Soil  Conservation  Service,^  S  Department 
of  Agriculture^  Washington.  D  C 
20250.  ' 


SOIL 

CONSERVATIONISTS  ' 

(D.O.T.  040,081) 

Nature  of  th«  Work 

Soil  conservationists  provide  far 
mers,  ranchers,  and  others  with 


technical  assistance  iq  4he  conser 
vation  of  soil  and  water.  Farmers 
and  other  land  managers  use  this 
technical  assistance  in  adjusting 
land  us^,  protecting  land  against 
soil  ^deterioration,  rebuilding 
eroded  and  depleted  soils,  and  sta- 
bilizing runoff  and  sediment- 
producing  areas.  They  also  help  im- 
prove cover  on  lands  devptcd  <o 
raising  crops,  and  mamtammg 
forest,  pasture,  and  range  land  and 
the  wildlife  these  lands  support. 
They  help  plan  water  handhng,  con- 
serving water  for  farm  and  ranch 
use,  reducing  damage  from  flood 
water  and  sediment,  and  draining  or 
irrigating  farms  or  ranches  as 
needed. 

The  types  of  technical  services 
provided  by  soil  conservationists 
are  many.  They  prepare  maps 
\?hich  present  inventories^  of  soil, 
w^ter'  vegetation,  and  other  details 
essential  in  coriscrvation  planning 
and  application.  They  develop  in- 
formation concerning  proper 
methods  of  land  utilization  depend-, 
ing  on  the  planned  use  of  the  land, 
for  areas  varying  from  field  or  par- 
^tial  farm  or  ranch  through  groups  of 
farms  or  ranches  to  entire 
watersheds.  They  help  estimate 
relative  costs  and  expected  retyms 
of  various  alternatives  of  land  use 
and  treatment. 

After  the  landowner  or  operator 
decides  which  conservation  pro- 
gram to  use,  the  conservauonist 
recd^s  the  relevant  facts  as  part  of 
a  plan.  This,  together  with  the  maps 
and  other  supplemental  informa- 
tion, constitutes  a  plan  of  action  for 
conservation  farmiifg  or  rancfiing. 
The  soft  conservationist  then  gives' 
the  land  manager  ,  technical 
gu|(iance  in  applying  and  n)ain  tain - 
ing  these  conservation  practices. 

,  Wher«  Employed' 

An  estimated  8,50.0  soil  conser- 
vationists were  employed  in,  1974, 
mostly  by  the  Federal  Govemnjent 
in  the  U.S.  Department  of  Agricul- 
ture's Soil  Conservation  Service 
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and  the  Department  of  the  Inten- 
or's  Bureau  of  Indian  Affairs.^Some 
arc  employed  by  colleges  and  State 
and  Jocal  govenunentsj  and  others 
by  banks  and  public  utilides. 

Training  and  Advancamant 

r 

A  bachelor  of  science  degree 
with  a  major  in  soil  conservation  or 
one  of  the  closely  related  agricuN 
tural  or  natural  resource  sciences, 
suchtas  agronomy,  forestry,  wildlife 
biology,  regional  planning,  agricul- 
tural education,  or  agricultural  en- 
gineering Study  must  include  30- 
semester  hours  or  the  equivalent  in 
natural  rescairces  or  a*gricultural 
fields,  including  the  equivalent  of  3- 
semester  bours-Hhsoils: —  ^ 

Employmant  butiook 

Employment  opportunities^  for 
welNtrained  soil  ponserv^tibnists 
are  good.  Oppo^nities  in  the 
professibn  will  '  expand  because 
public  utility^ompanies,  banks,  and 
other  organizations  are  becoming 
interested  in  conservation  and  are 
adding  conservationists  to  their 
staffs.  Some  new  openings  Will 
occur  in  college  teaching  at  the  un- 
dergraduate level,  fn'addition,  some 
openings  will  result  because  of  the 
normal  turnover  in  personnel. 

Earnings  ' 

Soil  conservationists  having  a 
bachelor's  degree  and  employed  by 
the  Federal  Government  received 
$8,500  a  year  in  late  1974.  Ad- 
vancement to  $  10,520  could  be  tx-  ^ 
pelted  after  1  year  of  satisfactory 
service.  Fiifther  advancement  de- 
pends upon  the  individual's  ability 
to  accept  gre^r  responsibility. 
Earnings  of ,  welf-qualifipd  Federal 
soil  conservationists  with  ^  several 
years'-  experience  range  from 
$15,481  t5$2r5,581  a  year. 

Sourcas  of  Additional 
infornnatlon 

Additional  mforftirbon  on  em- 
ployment as  a  soil  conservationist 
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roa>  be  obtained  from  the  U,S.  Civil    Office  of  PersonHcl,  aS.  Depart-    Departmenfs  S<mI  ConservatiQa 

Service  Commission,  Washington,    mcnt  of  Agriculture,  Washington,   Service.  * 

D.C,  20415,  Employment  Division,    D.C.  20250;  or  any  office  of  the  1  
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ENGINEERS 


The  work  of  engineers  affects  our 
lives  in  thousands  of  different  wa>s. 
Their  past  accomplishments  have 
enabled  us  to  drive  safer  automo* 
biles,  reach  the  moon,  and  evep 
prolong  life  through  special 
machinery.  Future  accomplish- 
ments could  help  us  obtain  energy 
*  self-sufficiency,  develop  more  pol 
lutionrfre'e  pc(werplants  and  aid 
medical  sciences?  fight  against  dis 
ease. 

In  1974,  more  than  I  I  hiillion 
^  persons  were  employed  as  en- 
ginecrs,  the  second  largest  profes 
sional  occupati(Mie;cceeded  only  by 
teachers  AboutYpercent  of  ail  en- 
gineers were  women  The  number 
of  women  engineers  is  expected  to 
increase  in  the  future,  since  enrol! 
ments  of  women  in  engineering  pro- 
gra^js  have  increased  sharply  over 
the  past  several  years. 

Most  engineers  specialize  in  one 
of  the  more  than  25  specialties 
recognized  by  professional  socie- 
ties Within  the  major  branches  are 
-  over  85  subdivisions  Structural,  en- 
vironmental,     hydraulic,  and 
highway  engi;neering,  for  example, 
are  subdivisions  of  civil  engineer 
ing  Engineers  may  also  specialize 
in  the  engineering  problems  of  one 
industry,  such  as  motor  vehicles,  or 
in  a  particular  field  of  technology, 
such  as  propulsion  or  guidance 
systems  Since  knowledge  of  basic 
engineering  principles  is  required 
for  all  aceas  of  engineering,  it  is 
possible  for  engineers  to  shift  from 
y<fhe  branch  or  field  of  specialization 
to  another,  especially  during  the 
early  stages  of  their  careers  This 
section,  which  contains  an  overall 
discussion  of  engineering,  is  fol 
lowed  by  separate  statements  on  12 
branches    of    the    profession  — 
aerospace,  agricultural,  biomedical. 
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ceramic,  chemical,  civil,  electncal, 
industrial,  mechanical,  metallurgi- 
cal, mining,  and  petroleum  en« 
gineering. 

Nature  of  th«  Work 

Engineers  develop  electric 
poiver,  water  supply,  and  waste 
disposal  systems-)  to  meet  the 
problems  of  arban  living.  They 
design  machines  and  artificial  or- 
gans which  save  countless  numbers 
of  lives.  They  design  industriaf 
machinery  and  equipment  used  to 
manufacture  goods,  and  heaUng, 
air-conditioning,  and  ventilation 
equipment  for  more  comfortable 
living.  Engineers  also  develop 
scientific  equipment  to  probe  outer 
space  and  the  ocean  depths,  and 
design,  plan,  and  supervise  the  con- 
struction of  buildings,  higliways, 
and  rapid  transjt  systems.  They 
design  and  develop  consumer 
products  such  as  automobiles, 
television  sets,  and  refrigerators, 
and  systems  for  control  and  auto- 
mation of  manufacturing,  business, 
and  management  processes. 

Engineers  must  consider  many 
factors  in  developing  a  new 
product.  For  example,  in  develop- 
ing new  devices  to  reduce  automo- 
bile exhaust  emissions,  engineers 
must  determine  the  general  nature 
of  the  device^  calculate  and  test  all 
components,  and  fit  them  together 
in  an  integrated  plan.  They  must 
then  evaluate  the  overall  effective- 
ness of  the  new  device,  as  well  as  its 
cost  and  reliability.  These  factors 
are  applicable  to  most  products,  in- 
cluding those  as  different  as  artifi- 
cial  hearts,  electronic  computers, 
or  industrial  machinery. 

In  addition  'to  design  and 
development,  engineers,  worl^  in 
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testing,  production,  or  bperatSo^ 
and  maintenance.  Stilljotbcrs  are  in 
administrative  and  management, 
jo'bs  where  an  engineering 
background  b  necessary,  or  in  sales 
where  they  dfecuss  the  technical 
aspects  of  a  product  and  assist  in 
planning  its  installation  or  uie.  (Sec 
statement  on  Manufacturers* 
Salesworkers  elsewhere  in  the 
Handbook. )  Engineers  with  coij- 
siderable  experierice  sontctimes 
wofk  as  consultants  or  teach  in  the, 
engineering  schools  of  colleges  and 
universities. 

Engineers  within  each  of  the 
branches  may  apply  then'  special- 
ized knowledge  to  many  fields. 
Electrical  engineers,  for  example, 
work  in  medicine,  computers,  mis- 
sile guidance,  or  electric  power  dis* 
tribution.  Because  engineering 
problems  are  usually  complex,  the 
work  in  some  fields  cuts  across  the 
traditional  branches.  Using  a  team 
approach  to  solve  prbbleips, '  en- 
gineers in  on<i  field  often  work  ' 
closely  with  specialists  in  other 
scientific,  engineering,  and  business 
occupations.  ^ 

Places  of  Employmant 

More  than  half  of  all  engineers 
work  in  manufacturing  industries — 
mostly  in  the  electrical  equipment, 
aircraft  and  parts,  machinery, 
chemicals,  scientific  instruments, 
primary  metals,  fabricated  metal 
products,  and  motor  vehicle  indus- 
tries. Over  330,000  were  employed 
in  nonmanufacturing  industries  in 
1974,  primarily-  in  construction, 
public  utilities,  engineering  and 
architectural  services,  and  business 
and  management  consulung  ser- 
vices. 

Federal,  State,  and  local  govern- 
ments employed  more  than 
150,000  en^neers.  Over  half 
worked  for  the  Federal  Govern* 
ment,  mainly  in  the  Departments  of 
Defense,  Interior,  Agriculture, 
Transportation,  and  in  the  National 
Aeronautics  and  Space  Administra- 
tion. Most  engineers  in  State  and 
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local  govcmineot  agencies  worked 
^  highway  and  public  works  de- 
partments. 

Colleges  and  universities  em« 
ployed  about  43,000  engineers  in 
research  and  teaching  jobs,  and1| 
small  number  worked^fp*- nonprofit 
res^arcKorganizations. 

Engineers  are  employed  in  every 
State,  in  small  and  large  cities  and 
in  rural  areas.  However,  about  i^^o- 
thirds  of  all  engineers  in  private  io: 
dustry  are  employed  in  10  States, 
and  of  these  almost  one-third  are  in 
California,  New  York,  and  PennsyN 
vania.  Some  branches  5f  engineer- 
ing are  corfbcntrated  in  particular 
industries,  as  discussed  m  the  state 
ments  later  in  this  chapter. 

1 

Training,  Othar  Oualiftcatlons, 
and  Advancamant 

A  bachelor's  degree  in  engineer- 
ing IS  the  generally  accepted  educa- 
tional requirement  for  beginning 
engineering  jobs.  College  graduates 
trained  in  one  of  the  natural 
sciences  or  mathematics  also  may 
qualify  for  some  beginning  jobs.  Ex- 
perienced technicians  wkh  some 
engineering  education  are  some- 
times able  to  advance  to  engineer- 
ing jobs. 

Graduate  training  is  being 
emphasized  for  an  increasing 
number  of  jobs,  it  is  essential  for 
most  beginning  teaching  and 
research  positions,  and  desirable 
for  advancement.  Some  specialties, 
such  as  nuclear  .engineering,  are 
taught  mainly  at  the  graduate  level. 

About  280  colleges  and  universi- 
ties offer  a  bachelor  s  degree  in  en- 
gineenqg.  Although  p^^ograms  in 
the  larger  branches  of  engineenng 
are  offered  in  most  of  these  institu- 
tions, some  small  specialties  are 
taught  in  only  a  very  few.  There- 
fore, students  desinng  specialized 
trainmg  should  investigate  curncu 
lums  before  selecting  a  college.  Ad- 
missions requirements  for  un- 
disrgraduate  engineering  schools 
usually  include  high  school  courses 


m  advanced  mathematics  and  the 
physical  sciences. 

In  a  typical  4-year  curriculum, 
the  first  2  years  are  spent  stuc^mg 
basiC  ^  sciepces — ^lathematics, 
phys^^hemistr>«  introductory  en- 
gine^ng— and  the  humanities,  so- 
cial .^»ences,  and  English.  The  last 
2  years  are  devoted,  for  the  most^ 
part,  to  specialized  engineenng 
courses.  Some  programs  offer  a 
gepera^  engineering  curriculum, 
permitting  the  student  to  choose  a 
specialty  in  graduate  school  or 
acqtiire  it  on  the  job. 

Some  engineenng  cumculums 
require  more  than  4  years  to 
complete.  A  number  of  colleges 
and  universities*  now  offer  5-year 
master's  degree  programs.  In  addi- 
tion, several  engineering  schools 
have  formal  arrangements  with 
liberal  arts  colleges  whereby  a  stu- 
dent spends  3  years  in  liberal  arts 
and  2  years  in  engineering  and 
receives  a  bachelor's  degree  from 
each; 

Some  schools  have  5-  or  even  6* 
year  coop)erative  plans  where  stu- 
dents coordinate  classroom  study 
and  practical  work  experience,  in 
addition  to  gaining  useful  ex- 
perience, students  can  finance  part 
of  their  education.  Because  of  the 
need  to  keep  up  with  rapid  ad- 
vances in  technology,  engineers 
often  continue  their  education 
throughout  their  careers  i^  pro- 
grams, sponsored  by  employers,  or 
in  colleges  and  universities  after 
working  hours. 

All  SO  States  and  the  District  of 
Columbia  require  licensing  for  en- 
gineers whose  work  may  affect  life, 
health,  or  property,  or  who  offer 
their  services  to  the  public.  In  1974, 
about  350,000  engineers  w^ffc  re- 
gistered. Generally,  registration 
requirements  include  a  degree  from 
an  accredited  engineering  school,  4 
years  of  relevant  work  experience, 
and  the  passing  of  a  State  examina- 
tion. 

Engineering  graduates  usually 
begin  work  under  the  supervision  of 
experienced  engineers.  Many,  com- 
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panics  have  special  programs  lo 
acquaint  new  engineers  with  special 
industrial  practices  and  to  deter- 
mine the  specialties  for  which  they 
ar^  best  suited  Experienced  en- 
gineers may  advance  to  positions  of 
greater  responsibility;  those  with 
proven  ability  often  become  ad- 
ministrators and  increasingly  larger 
numbers  are  being  promoted  to  top 
executive  jobs  Some  engineers  ob- 
tain graduate  ^egrees  iq  business 
administration  to  improve  their  ad- 
vancement ^opportunities,  while  still 
others  obtain  law  degrees  and 
become  patent  attorneys 

Engineers  should  be  able  to  work 
as  part  of  a  team  and  have  creativi- 
ty, an  analytical  mind,  and  a  capaci- 
ty for  detail*  THey  should-be  able  to 
express  thefr  ideas  welk)rally  and  in 
writing. 

Employmant  Outlook 

Employment  opportunities  for 
engineers  are  expected  to  be  good 
through  the  mid'l980's  Opportuni- 
ties'for  recent  graduates  of  en- 
gineering schools  ar*  expected  to 
be  very  good  since  the  number  of 
new  graduates  is  expected  to  fall 
short  of  the  number  needed  to  fill 
the  thousands  of  openings  created 
by  employment  growth,  and  the 
need  to  replace  those  who  die, 
retire,  or  transfer  to  other  occupa- 
tions. Because  of  the  expected 
shortage,  many  openings  will  be 
filled  by  upgraded  technicians  and 
college  graduates  from  related 
fields.  ' 

Employment  requirements  for 
engineers  are  expected  to  grow 
faster  than  the  average  for  all  occu- 
pations through  the  *mid-1980's 
Much  of  this  growth  will  stem  from^ 
Industrial  expansion  to  meet  the  de- 
mand for  more  goods  and  services 
More  engineers  will  be  needed  in 
the  design  and  construction  of  fac 
tories,  electric  powerplanls,  office 
buildings,  and  transportation 
systems,  as  well  as  in  the  develop- 
ment and  manufacture  of  more  ad- 
vanced computers,  scientific  instru- 
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mcnts,  industriaJ  machiner>,  chemi 
cai  products,  a^td  motor  vehicles. 

'Many  engineers. will  be  required 
in  energy-related  activities  develop* 
ing.  new  sources  of  energy  as  well  as 
designing  energy-savijpg  systems  for 
automobiles,  homes,  and  other 
buildings.  Engineers  also  will  be 
needed  to  solve  environmental  pol- 
lution problems. 

Defense  spending  will  also  affect 
Qiht  outlook  for* engineers;  since  a 
largCp  number  work  in  defense-re- 
lated activities.  The  long-range  out- 
look for  engineers  grven  here  is 
abased  on  the  assumption  that 
defense  spending  will  increase  from 
its  1974  level  by  the  mid-l980's, 
but  will  still  be  somewhat  lower 
than  the  peak  levels  of  the  I960's. 
If,  however,  defense  activity  differs 
substantially  from  the  level  as- 
sumed, ihp  demand  for  engineers 
Will  differ  from  that  now  expected. 

Since  so  many  faptors  affect 
overall  employment  requirements, 
i  opportunities  for  engineers  fluctu- 
ate penodically.  In  the  short  run, 
the  available  engineenng  jobs  can 
cither  exceed  or  fall  short  of  the 
number  of  persons  looking  for  jobs, 
but  over  the  long  run,  engineers  can 
look  forward  to  good  job  opportu- 
nities. 

(The  outlook  for  various 
branches  is  discussed  in  the 
sepa^srtrTStatements  later  in  this  sec- 
tion.) 


Earnings  and  Working 
Conditions 

New  engineering  graduates  with 
a  bachelor*s  degree  and  no  ex- 
perience were  offered  average 
starting  salaries  of  $  1 1 ,94Q(a  year  in 
private  industry  in  1974,  according 
to  the  College  Placement  Council. 
Master's  degree  graduates  with  no 
experience  averaged  almost 
$13,700  a  year;  Ph.  D.  graduates 
averaged  about  $18,000  Starting 
offers  for  "those  with  the  bachelor's 
degree  vary  by  branch  as  shown  m 
*the  accompanying  table. 


Si^rjifiA,  sulunt*  for  entiinttrs.  b*  branth* 
I97S-74 

.    *  Axfroiif  iturtim: 


Brum  h  sohrifs 

Aeronautical  engineenng  $  1 1 JOO 

rrfehrmical  engineenng.    .  12J00 

Civil  engineenng.  .  1 1 .600 

EievtncaJ  engineenng  .  1 1 .800 

Industnal  engineenng  } )  .700 

Mechanical  engineenng.  1 2  .OOO 

Meuilurgjcai  engineenng.  12.000 


In  the  hederal*  Government  in 
late  1974,  engineers  with  a 
bachelor's  ,  degree  and  no  ex- 
perience could  start  at  $8,500  or 
$10,520  a  year,  depending  on  their 
college  records  Those  with  a 
master's  degree  could  start  at 
$10,520  or  $12,841  Those  having 
a  Ph  D.  degree  could  ^begin  at 
$15,481  or  $18,463,  Tbe  average 
salary  for  experienced  engineers  in 
the  Federal  Government  varied  by 
engineering  branch,  ranging  from 
$20,300  for  agricultural  engineers 
to  $26,900  for  nuclear  engineers 

In  colleges  and  universities  in 
1974,  engineers  started  at  about 
$10,550  a  year  as  instructors,  or 
$13,050  a  year  as  assistant  profes- 
sors for  a  9-  or  10-  month  academic 
year  (See  statement  on/ College 
and  University  Teachers  elsewhere 
in  the  Handbook.) 

Engineers  |^n  expect  an  increase 
in  earnings  as^ey  gain  experience. 
According  to  ah  Engineering  Man- 
power Commission  Survey,  the 
average  salary  for  engineers  with  2 1 
to  23  years  of  experience  was 
$22,900  in  1974.  Some  in  top-level 
executive  positions  had  much 
higher  earnings. 

Many  engineers  work  under  quiet 
conditions  in.  modern  offices  and 
research  laboratories.  Others,  how- 
ever, spend  time  in  more  active 
work— in.  a  factory  or  tpine,  at  a 
construction  site,  or  some  other 
outdoor  location. 


Sources  of  Additional 
Information 

General  information  on  engineer^ 
ing     careers-— including  student 
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selection  and  guidance,  profes- 
sional training,  and  salaries — is 
available  from: 

Engineers*  Council  for  Professtonal 
Developmeni,  345  E.  47th  St.  New 
Yort.N.Y.  I00I7. 

En^ineenrfg  Manpower  Commtstion,  fn> 
pneerx  Joint  CounciU  345  E  47th  St. 
NewYdrk.  I00I7 

Ndtiolial  Society  of  PrbfeuionaJ  Enpneen, 
2029^  K  Sl  NW„  Waihingibn,  D.C. 
20006.  ^ 

Information  on  registration  of  en- 
gineers may  be  obtained  from: 

Nauonai  Counai  of  Engineenng  Examiners. 
'    P.O.  Box  752.aemson,  S.C'  296r3. 

For  information  about  graduate 
study,  contact: 

Amencan  Society  for  Engineenng  Educa- 
uon.  One  Duponl  Circle,  Suite  400. 
Washington.  O.C.  20036. 

Societies  representing  ^the  in- 
dividual branches  of  the  engineer- 
ing profession  are  listed  later  in  this 
chapter.  Each  can  provide  informa- 
tion about  careers  in  the  particular 
branch.  Many  other  engineering  or- 
ganizations are  listed  in  the  follow- 
ing publications  available  in  most 
libraries  or  from  the  publisher. 

Directory  of  Engineenng  Societies, 
published  by  Engineers  Joint  Council. 
345  E.  47th  St.  New  York,  N.Y.  1 001 7. 

Scientific  and  Technical  Societies  of  the 
United  States  and  Canada,  published  by 
the  National  Academy  of  Sciences,  Na- 
tional Research  Council. 

Some  engineers  are  members  of 
labor  unions.  Information  on  en- 
gineering unions  is  available  from:  , 

Internationa]  Federation  of  Professional,  and 
Technical  Enginters.  1126  1.6th  St. 
NW.,  Washington.  D.C.  20036. 


AEROSPACE  ENGINEERS 

(D,O.T.  002.081) 

Nature  of  tha  Work 

Aeros^a^e  engineers  play  a  vital 
role  in  America's  defense  and  space 
activities.  They  work  on  all  t^'pcs  of 
liircraft  and  spacecraft  mcluding 
missiles,  rocket^,  and  military  and 
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commercial  planes.,  They  develop 
aerospace  products;  from  initial 
Planning  and  design  to  fmal  as* 
scmbly  and  testihg. 

Aerospace,  engineers  generally 
specialize  in  an  area  of  work  like 
structural  design,  navigational 
guidance  and  control,  instrumenta- 
tion and  communication,  or 
pr<>ductioh  methods.  They  also  may 
specialize  in  one  type  of  aerospace 
product  such  as  passenger  planes, « 
launch' vehicles,  satellites,  manned 
sp^Cfr  capsules,  or  landing  mod,ules. 


Placet  of  Employment 

About  52,000  aerospace  en- 
gir^ers  were  employed  m  1974, 
mainly  in  the  aircraft  and  parts  in- 
dustry. Some  worked  for  Federal 
Government  agencies,  primanly  the 
National  Ae;ronautics  and  Space 
Administration  and  the  Department 
of  Defense.  A  few  worked  for  com- 
mercial airlines,  consulting  firms, 
and  colleges  and  universities. 


Employment  Outlook 

Employment  of  aerospace  en- 
gineers is  expected  to  rise  above 
.recent  levels  by  the  mHd-1980's. 
Employment  of  aerospace  en-- 
gineers  is  largely  determined  by  the. 
level  of  Federal  expenditures  on 
defense  and  space  programs:  in  the 
past,  rapid  .changes  in  spending 
levels  have  usually  been  accoip- 
panied  by  sharp  employment  fluc- 
tuations. Expenditures  for  the  space 
program  are  expected  to  increase 
only  jslightly  from  1974  to  the  mid- 
1980's.  while  defense  spending  will 
probably  increase  moderately. 
Although  neither  dwensc  nor  space 
expenditures  are  expected  to  reach 
their  peak  levels  of  the  1960's, 
many  additional  workers  will  be 
required  to  fill  openings  created  by 
growth  of  the  aerospace  industry 
and  by  deaths,  retirements,  and 
transfers.  (See  introductory  section 
of  this  chapter  for  discussion  of 
trai'nmg  requirements  and  earnings. 
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See  alsostatement  on  Aircraft,  Mii-,. 
sile,  ^d  Spacecraft  Manufacturing 
elsewhere  in  the  Handbook.) 

Sources  of  Additional 
Information 

American  Institute  of  Aeronautics  and  As- 
tronautics, [nc  .  *  1 290  Avenue  of  the 
Amcncas,  New  York.  N  Y  10019 


AGRICULTURAL 
^     ENGINEERS  . 

(D.O.T.  013.P81) 

Nature  of  the  Work 

Agricultural  engineers  develop 
machinery,  equipmentt  and 
methods  to  improve  efficiency  in 
the  production,  processing,  and  dis- 
tributiop  of  food  and  other  agricul- 
tural products.  They  design  farm 
machinery,  equipment,  ^d  struc- 
tures, and  develop  methods  for 
utilizing  electrical  energy  on  farms 
and  in  food  and  feed  proc^ing 
plaiits.  Agricultural  engineers  also 
are  concerned  with  the  conserva- 
tion and  management  of  soil  and 
water  resources.  Thty  work  in 
research  and  development,  produc- 
tion, sales,  or  management. 

<  Places  of  Employment 

Mjsr^t  of  the  12,000  agricultural 
engineers  employed  in  1974^ 
worked  for  manufacturers  of  farm 
and  household  equipment,  electric 
.utility  companies,  and  distributors 
of  farm  equipment  and  supplies. 
Some  worked  for  engineering  con- 
sultants who  supply  services  to  far- 
mers and  farm-related  industries, 
others  were  independent  con- 
sultants. *  •  ,  ^ 

The  Federal  Government  em* 
ploys  about  fiOO  agricultural  en- 
gineers in  the  Soil  Conservation 
Service  and  Agricultural  Research 
Service  of  the  Department  of 
Agriculture.  Some  are  employed  by 
colleges  and  universities,  and  a  few 


are  employed  by  State  and  local 
governments 

Employment  Outlook 

Employment  of  agricultural  en- 
gineers i,s  expected  to  grow  faster 
than  the  average  for  all  occupations 
through  the'mid-1980's.  Increasing 
demand  for  agricultural  products, 
modernization  of  farm  oikrations, 
increasing  egiphasis  on  conserva- 
tion of  resources,  and  the  use  of 
agricultural  products  and  wastes  as^ 
industrial  raw  materials  should  pro- 
vide opportunities  for  a^itional 
engineers.  (See  introductory  part  of 
this  section  for  information  on 
training  requirements  ^nd  earnings. 
See  also  statement  on  Agriculture 
elsewhere  in  the  Handbook.) 

Sourcee  of  Aadttlonai 
Information 

American  Society  of  Agricultural  Engineers, 
2950  Niles  Rd.,  St.  ioteph.  Mich. 
49085. 


b1o!medical  engineers 

Nature  of  the  Work 

Biomedical  engineers  use  'en- 
gineering principles  to  solve  medi- 
cal and  health^related  problems. 
Many  do  research,  along  with  life 
scientists,  chemists,  and  members 
of  the  medical  profession,  on  the 
engineering  aspects  of  the  biologi* 
cal  systems  of  man  find  animals. 
Some  design  and  develop  medidal 
inlitruments  and  devices  including 
artificial  hearts  and  kidneys,  lasers 
for  surgery,  and  pacemakers  that 
regulate  the  heartbeat  Other* 
biomedical  engineers  adapt  compu* 
ters  to  medical  science,  and  design 
and  build  systems  to  modernize 
laboratory,  hospital,  and  clinical 
procedures.  Most  engineers  in  this 
field  require  a  sound  background  in 
one  of  the  major  engineering 
disciplines  (niechanical,  electrical 
or  chemical)  in  addition^to  special- 
ized biomedical  training. 
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ENGINEERS 

Placet  of  Employmant  . 

There  were  3.000  biomedical  en 
gineers  in  1974  Most  teach  and  do 
rese^ch  in  colleges  and  universi 
ties  Some  work  for  the  Federal 
Government,  primarily  in  the  Na 
tional  Aeronautics  and  Space  Ad- 
ministration, or  in  State  agencies 
An   increasing  number  work  in 
private  indus|r>^  developing  new 
devices,  techhiques>  and  systems 
for  improving  health  care.  Some 
work  in  sales  positions. 

Employment  Outlook 

Employment  of  bipmedical  en- 
gineers is  expected  to  grow  faster 
than  the  average  for  all  occupations 
through  the  mid-1980*s,  but  the  ac- 
tual number  of  openings  is  not  like- 
ly to  be  very  large.  Those  who  have 
master's  and  Ph.  D.  degrees  will  be 
in  strong  demand  to  teach  and  to  fill 
ft  ♦  jobs  resulting  from  increased  ex- ' 
penditures  for  medical  research.  In- 
creased research  funds  could  also 
create  new  positions  in  instrumen- 
tation and  systems  for  the  delivery 
of  health  services.  (See  introducto- 
ry part  of  this  chapter  for  informa- 
tion on  training  requirements  arid 
eamingsT) 

Sources  o^  Additional  ^ 
Information 

Alliance  for  Engineering  in  Medicine  smd 
Biology.  3900  Wisconsin  Ave  NW.. 
Suite  300.  Washington.  D.C.  20016. 

Biomedical  Engjneenng  Society.  P  O.  Box 
2399.  Culver  City.  C^if.  90230 

Foundation  for  Medical  Technology.  Mt 
Sinai  Medical  Center.  100  St..  5th  Ave  . 
New  York.N.Y.  10029 


C^AMiC  ENGINEEiRS 

(P.O  J.  006.081) 

Nature  of  the  Work 

Ceramic  engineers  ,  develop 
methods  for  prpcessing  ceramic 
materials  into  useful  products. 
Although  to  some,  the  word  ceram- 
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ics  means  pottery,  Ceramics  ac- 
tually include  a  wide  range  of 
products  with  thousands  of  uses. 
Ceramics  include  all  non-metallic, 
morganic  matenals  which  require 
the  use  of  high  temp>erature  in  their 
processing.  Thus,  ceramic  en- 
gineers work  on  jJiyersc  products 
such  as  glassware,  heat-resisting 
^atenak  for  missile  nose  cones, 
electronic  components  and  maten 
als  used  in  medical  devices,  and 
nuclear  reactors.  They  also  design 
and  supervise  the  construction  of 
plants  and  equipment  to  manufac- 
ture these  products. 

Ceramic  engineers  generally  spe- 
cialize in  one  or  more  products— 
for  example,  products  of  refracto- 
ries (fire-and  heat-resistant  materi- 
als such  as  firebrick);  whitewares 
(porcelain  and  china  dlOjnenvare  or 
high  voltage*  electrical  insulators); 
structural  materials  (such  as  brick 
tile,  and  terra  cotta);  electronic 
ceramics  (ferrites  for  n?emofy 
systems _and  microwave  devices); 
protective  and  refractory  coatings 
for  metals;  glass;  abrasives;  cements 
technology;  or  fuel  elements  for 
atomic  energy. 

Places  of  Employment 

About  12,000  ceramic  engineers 
were  employed  in  1974,  mostly  in 
the  stone,  clay,  and  glass  industries. 
Others  work  in  industri(^  that 
produce  or  use  ceramic  p^'oducts 
such  as  the  iron  and  steel,  electrical 
equipment,  aerosj)ace,  and  chemi- 
cals industries.  Some  are  in  colleges 
and  universities,  independent 
research  organizations,  and  the 
Federal  Goyemment. 

Employment  Outlook 

Employment  of  ceramic  en- 
gineers is  expected  to  grow  faster 
than  the  average  for  all  occupations 
through  the  mid- 1 980 's. 
-  Programs  related  to  nublear  ener- 
gy, electronics,  defense,  and  ipedi- 
cal  science  will  provide  job  oppor- 
tunities'for  ceramic  engineers.  Ad- 
ditional ceramic  engineers  will  be 


312 


.  331 

required  to  improve  and  adapt 
traditional  ceramic  products,*  such 
as  whitewares  and  abrasives,  to  new 
uses.  The  development  of  filters 
and  catalytic  surfaces  to  redu'ce 
pollution,  and  the  development  of 
ceramic  materials  for  energy  con- 
version and  conservation  should 
create  •additional  openings '  for 
ceramic  engmeers.  (See  introducto- 
ry *part<bfvihis  section  for  informa- 
tion dti  training  requirements  and 
earnings.)  , 

Sources  of  Addftlonal 
Information 

Amencan  Ceramic  Soaety.  65  Ceramic  Dr., 
Columbus.  Ohio  432  U. 


CHEMICAL  ENGINEERS 

(D.O.T.  O08:081) 

Nature  of  the  Work 

Chemical  engineers  are  involved 
•  in  many  phases  of  the  production  of 
^chemicals  and  chemical  products. 
They  design  equipment  and*chemi- 
cal  plants  as  well  as  determine 
methods  of  manufacturing  the 
product.  Often,  they  design  and 
operate  pilot  plants  to  test  their 
work  and  develop  chemical 
processes  such  as  those  for  remov- 
ing chemical  contaminants  from 
waste  materials.  Because  the  duties 
of  chemical  engineers  cut  across 
many  fields,  these  professionals 
must  have  a  working  knowledge  of 
chemistry,  physics,  and  mechanical 
and  electrical  engineering. 

This  branch  of  engineering  is  so 
diversified  and  complex  that  chemi- 
cal engineers  frequently  specialize 
fn  a  particulfir  operati6n  such  as  ox- 
idation pr  polymerization.  Others 
specialize  in  a  particular  area  such 
.  as  environmental  control  or  in  the 
prodfuction  of  a  specific  product 
like  plasticfor  rubber. 

Places  of  Effiployment 

Most  of  the  50,000  chemical  en- 
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Ch»mtc«i  engin*«r  chtcks  production  instructions  on  cn«mic«l  ptanL 


^  ginecK  working^in  1974  were  in 
I  manufacturing  mdustnes.  phmanl> 
those  producing  chemicals,  pelrole 
f  ^  um,  and'^fclaled  products.  Some 
v^orked  in  government  agencies  or 
^     taught  and  did  research  in  colleges 
^  and  universities  A  small  number 
v^orked  for  mdepcndcjjt  research 
institutes  and  engineering  consult 
ing  firms,  or  as'  independent  con»- 
laitwgxngi  nee  rs 

Employmtnt  Ou!k>ck 

Employment  of  chemical  en 
gineers  is  expected  to  grovi^  faster 
than  the  average  for  all  occupations 
through  the  mid  I980*s.  A  major 
fa^r  underlying  tjiis  grgwth  i$  in 
clustry  expansion  — the  chemicals 
industry  in  particulax. 


The  growing  complexity  and  au- 
tomation of  chemical  processes  will 
require  additional  chemical  en- 
gineers  to  desigil,  buifd,  and  main 
tain  the  necessary  plants  and  equip- 
ment. Chemicad  engineers  also  will 
be  needed  in  solving  problems, of 
environofient^l  protection,  synthetic 
food  processing,  and*  in  the  design 
and  development  of  nuclear  reac-  > 
tors,  Jn  addition,  development  of 
new  chemicals  us^  in  the  manufac- 
ture of  consumer  goo4s,  such  as 
{elastics  '  and  man-inade  fibers, 
probabfy  will  \  create  additional 
openings.  (See  introductory  part  of 
this  section  for  information  6n 
trafining  requirements  and  earnings. 
,See  also  the  statement  6n  Chemists 
an^  the  Industrial  Chemical  Indus- 
try  elsewhere  in  the  Handbook. ) 
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Sourctt  of  A(id(tfonal 
information 

Amencan  Inuitute  of  CbemtcaJ  Enpncers. 
545  East  47ih  St,  Ncwr  York,  NY 
I00J7  ' 


CIVIL  €NQINEERS 

4     *     (D.O.T.  005.081)  ' 

Naturt  of  tht  Work 

Civil  engineenng  is  one  of  the  ol 
dest  branches  of  the  profession 
Civ^l  engineers  design  and  supervise 
the  construction  of  road^.  harborSv 
airports,  tunnels,  bridges,  water 
sup{51y  and  sewage  systems,  and 
buildings.  Major  specialties  within 
avil  en^neering  are  structural, 
hydraulic,  environmental  (sanitary), 
transportation  (including  highways 
and  railways^,  geotechnical  and  soil 
mechanits. 

Many  civil  engineers  are  in  super- 
visory or  administrative  positions 
ranging  from  site  supervisor  of  a 
construction  project  or  city  en- 
gineer to  top-level  executive. 
Others  teach  in  colleges  and  univer- 
siti^  or  work  as  consultants. 


Placts  of  Emptoynfitnt 

NeaMy  170,000  civil , engineers 
were  employed  in  1974.  Most  work 
for  Federal,  State,  and  local  govern- 
ment agencies  pr  in  the  construe- 
tion  industry.  Many  work  for  con- 
sulting engineenng  and  architec- 
tural firms  pr^as  independent  con- 
sulting engineer^.  Others  wock  for 
public  utilities,  railroads,  educa- 
tional institutions,  and  manufactur- 
ing industries.  ' 

Qvil  engineers^ork  In  all  parts 
of  the  country,  usually  in  or  near 
major  industrial  and  commercial 
centers.  They  often  work  at  con- 
strucupn  sites,  someumet  in  remote 
areas  or  in  foreign  Countries.  In 
some  job^,  they  must  often  move 
from  place  to  place  to  work  on  dif> 
ferent  projects.   ^ 
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Ctvti  engineert  dtstgn  a  variety  of  pjoiactt  such  as  roads,  bridgts.  and  atrflalds. 


EmpUurmtnt  Outtook 

Employment  of  civil  engineers  is 
expected  lo  increase  faster  than  the 
average  for  aJl  occupations  through 

"•the  mid-I98lO.'s.  Jbb  opportunities 
will  result  frpm  the  growing  needs 

^fer-^ligusing,  industrial  buildings, 
^  en^ctniT' power  gCQfi^ating  plants, 
anr(^lransportation  systems  created 

\b^4^  mcreasing  population  and  an 
exj|knding  economy.  Work  related 
lo/'polving  problems  of  environmen- 
tai  pollution  and  energy  self-suffi- 
ctj^ncy  will  also  require  additional 

^  Civil  engineers.  Increasmg  develop- 
fbent  of  offs^hore  drilling  facilities 
Will  create  additional  openings  for 
civii  engineers  in  this  specialized 
aVea. 

^  Many  vivil  engineers  alsu  will, be, 


needed  each  year  to  repjace  those 
who  retire  or  die'  (|See  introductory 
part  of  this  sectiort  for  information 
on  training  requirements  and 
earnings.) 

.  Sourcts  of  Additional 
Informatloii 

Amencan  Society  of  Cm^  Bnpntcn,  345  E 
,     47lh  St .  ?Hcw  York,  U  Y  10017 


ELECTRrd'AL  ENGINEERS 

(D.CrH.  003.08 1 /.1 51.  and  .187) 

Natura  of  tha  Work 

'  Electrical  engineers  design, 
develop,  ar^d  supervise  the  manu^ 


fscture  of  electrical  and  electronic 
equipment.  These  include  electric 
motors  and  generators;  communi- 
cations equipment;  electronic 
equipment  such  as  heart 
pacemakers,  pollution  measuring 
instrumentation,  radar,  computers, 
lasers,  and  missile  guidance 
systems;  and  electrical  appliances 
of  $lI1  kinds.  They  also  design  and 
operate  facilities  for  generating  and 
distributing  electric  power. 

Electrical  engineers  generaHy 
specialize  in  a  major  area  of  work 
such  as  electronics,  computers, 
electncal  equipment  manufactur- 
ing, communications, .  or  power. 
Others  specially  in  subdivisions  of 
these  broad  areas  like  microwaves 
or  missile  guidance  and  tracking 
systems.  Many  are  engaged  in 
research,  development,  and  design 
activities.  Some  are  in  administra- 
tive and  management  jobs,  others 
work  in  manufacturing  operations, 
in  technical  sales,  or  in  college 
teaching.  - 


Placaa  of  Emptoymant 

Electrical  engineering  is  the  larg- 
est branch  of  the  profession.  Near- 
ly 290,000  electrical  engineers 
were  employed  in  1974,  mainly  by 
manufacturers  of  electrical  and 
electronjc  equipment,  aircraft  and 
parts,  business  machines,  and 
professional  and  scientific  equip- 
ment. Many  work  for  telephone, 
telegraph,  and  'eleptric  light  and 
power  companies.  Large  nujnbers 
are  employed  by  government  ageiT- 
cies  and  by  colleges  and  universi- 
ties. Others  work  for  construction 
firms,  fof  engineering  conisultanti, 
or  as  inde^ndent  consulting  en- 
gineers. 


Employmant  Outlook 

Employment  of  electrical  en- 
gineers it  expected  to  increase 
faster  than  the  average  for  all  occu- 
pations through  the  mid- 1980V  Ir^ 
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creased  demand  for  products  such 
as  computers,  Communications  and 
electric  power  gencraling  equip- 
ment, and  military  electronics  is  ex- 
pected to  be  the  major  factor  co«i- 
tnbuutlg  to  -this  growth.  The  de- 
mand for  electrical  and  electronic 
consumer  goods,  along  vwitfT^- 
creased  research  and  development 
in  nuclear  po>ver  generation,  should 
create  additional  jobs  for  electncal 
engineers.  Man>  ^lectncal  en- 
gineers also  will  be  needed  to 
replace  personnel  who  retire,  die, 
or  transfer  lo  other  fields  of  work 

The  long  range  outlook  for  elet 
irlcai  engineers  ib  based  un  ihe  ds- 
sufnption  that  defense  spending  m 
the  mid  1980  s  will  increase  from 
the  1974  ievel.  but  will  stilj  be 
somewhat  lower  than  the  peak  Icvel 
of  the  late  1960  s.  If  defense  activi- 
ty should  differ  substantially  from 
the  prt)jecte4i  level,  the  demand  for 
electrical  engmeers  will  differ  from 
that  now  expected. 

(See  introductory  part  of  this  sec 
tion  for  information  on  .training 
requirements  and  Earnings  See  also 
statement  on  Electronics  Manufac- 
turing elsewhere  in  the  Handbook.) 

Sources  of  Additional 
Information 

Institute  of  ElectncaJ  and  Eiedtronic  En 
fincca.  J45  East  47th  St .  New  York. 
NY.  !00!7 


INDUSTRIAL  ENGINEERS 

(D.O.T.  012.081,  .168,  and  .188) 

N»tur#  of  tht  Work 

Industri^  engineers  determine 
the  most  effective  ways  for  an 
organization  to  use  the  basic 
factors  of  production — personnel, 
machines,  and  materials.  They  are 
morp  concerned  with  people  ^and 
methods  of  business  organization, 
than  arc  engineers  in  other  sp)ecial- 
ties  who  generally  are  coiicemed 


more  with  particular  products  or 
processes,  such  as  metals,  or  pbwer 
and  mechanics. 

Industrial      engineers  design 
systems  for,  data  processing  , and 
^pl>        operauons  research 
techniques      to  organiraubnal, 
production,  and  related  problems. 
The>   also   develop  management 
control  systems  to  aid  in  financial 
planning  and  cost  analysis,  design 
production,  planning  and  control 
systems  iq  coordinate  activities  and 
.control  product  quality,  and  design 
or  improve  s>stems  for  the  physical 
distnbJiUon  of  goods  and  services. 
Other/activities  mclude  plant  loca- 
tiop  surveys,  where  they  must  con 
sider  ^aurces  oL  ''^^  materials, 
transportaooffT^nd  taxes,  and  the 
development  of  wage  and  salary  ad 
ministration    concepts    and  job 


VPATIONAL  ODTLOOK  HANDBOOK 

evaluation  programs. 

Places  of  Emptoymant 

About  180,000  indiistrial  cn^ 
gineers  v^rere  employed  in  1974, 
more  than  'two-thirds  worked  in 
manufacturing  industries  Because 
thenr  skiHs  can' be  used  in  almost 
any  type  of  company,  they  are  more 
widely  distributed  among  industries 
than  are  those  in  other  branches  of 
engineering.  For  example,  some 
work  for  insurance  companies, 
bank^,  construction  and  mining 
firms,  and  public  utiliues.  Hospitals, 
retail  organizations,  and  other  large 
business  firms  employ  industrial  en 
gineers  tp  improve  operating  effi- 
ciency. SuU  others  work  for  govern- 
ment agencies  and  colleges  and 
universities.  A  few  are  independent 
consulting  engineers. 


Induttriai  tnglnttr  Nrvltwt  fi!m  of  production  proc«tt  to  ch*ck  for  probltms. 


Employment  Outlook 
« 

Employment  of  mdu^inal  en- 
gmeers  is  expected  lo  grow  faster 
^an  the  average  for  all  occupations 
through,  the  mid-^980*s  The  m- 
creasmg  complexity  of  mdustnal 
operations  and  the  expansion  of  au 
tomated  processes,  along  v^ith  m* 
dustr)  growth,  are  factors  con- 
tnbuting  to  employment  growth  In- 
creased recognition  of  the  im- 
portance of  scientific  management 
and  safety  engmeenng  m  reducmg 
costs  and  increasing  productivity, 
and  the  need  to  solve  problems  of 
environmental  pollution*  should 
create  additional  opportunities 

Additional  numbers  of  industrial 
engineers  vmII  be  required  each  >ear 
to  replace  those  v^ho  retire,  die.  of 
transfer  to  other  occupations  (See 
introductory  part  of  this  section  for 
information  on  thinning  require- 
ments andjjarnings, 

^Sources  of  Additional 
Information 

American  Institute  of  Industrial  Engineers. 
Inc.  25  Xpchnolog>  Park.  Atlanta.  Nor- 
cross.  Ga  3007} 


MECHANICAL 
ENGINEERS 

(DOT  00". 081.   J51.    168.  and 
IS'') 

Nature  of  the  Work 

Mechanical  engineers  are  jcon- 
cemed  with^the  production,  trans- 
mission, and  use  of  power.  They 
design  and^develop  machines  that 
produce  power,  such  as  internal 
combustion  engines,  steam  and  ^ 
turbines*  jet  and  rocket  engines, 
and  nuclear  reactors.  They  also 
design  and~~dcvel6p  a  great  variety 
of  machines  that  use  po\Ver— 
refrigeration  and  air-conditioning 
equipment*  elevators,  machine 
tools,  printing  presses,  steeProlling 
mills,  and  many  others. 

Many,  specialized  areas  Qf  work 


Mechanical  engineers  test  a  mockup  of  equipment 


have  developed  within  this*  Tield 
and.  since  mechanical  engineers  are 
employed  in  nearly  all  industries, 
their»work  varies  with  the  industry 
and  ,  the,  function  performed. 
Among  these  specialties  are  motor 
vehicles,  m^arine  equipment,  steam- 
power,  heating,  ventilating  ao.d  air 
conditioning,  instrumentation,  and 
machines  for  specialized  industries, 
such  as  petroleum,  rubber  and 
plastics,  and  construction. 

Large  numbers  of  mechanical  en- 
gineers do  research,  test,  and  design 
work.  Many"  are  administrators  or 
managers,  while  others  work  in 
maintenance,  technical  sales,  and 
production  operations.  Some  teach 
m  colleges  and  universities  or  wqrk^ 
as  consultants. 

Placas  of  Employment 

About  185.000  mec})anicdl  en 


gineers  were  employed  in  1974.  Al- 
most three-fourths  wer^  employed 
in  manufacturing— mainly  in  the 
pnjnary  and  fabricated  metals, 
machinery,  transportation  equip- 
ment,' and  electrical  equipnfent  in- 
dustries. Others  work  for  govern- 
ment agencies,  educational  institu 
tions,  and  consulting  engineering 
firms. 

Employment  Outlook 

Employnjent  of  mechanical  en- 
gineers is  expected  to  increase 
faster  than  the  average  for  all  occu- 
pations through  the  mid-1980's. 
The  growing  demand  for  industrial 
machrtfe.ry  and  machine  tools  and 
th^  increasing  compjexity  of-indus- 
'trral  machinery  and  ^)roccsses  will 
be  major  factors  supporting  in- 
creased employment  opportunities. 
Growing    demand    for  nuclear 
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power,  as  well  as  tne  need  t6  solve 
environmental  pollution  problems, 
will  also  contnbute  to  employment 
growth. 

Large  numbers  oTmechanfcal  en- 
gineers also  will  be  required  «ch 
year  to  replace  those  who  reUre. 
die.  or  transfer  to  other  occupa- 
tions. (See  introductory  part  of  this 
section  fpr  information  on  training 
requirements  and  earnings  See  also 
statement  on  Occupations  in  the 
Atomic  Energy  Field  elsewhere 'in 
the  Handbook  ) 

Sources  of  AddKJonal 
Information 

The  Amcncan  Society  of  Mechanical  En- 
gineer*. 345  E  47th  Si .  New  York,  t 
N  Y  10017 
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METALLURGICAL 
ENGINEERS 

(D.OT.  01 1  08T)  . 
'       Natura  of  tha  Work 

-    Metallurgical  engineers,  increas- 
ingly referred  to  as  materials  en-* 
gineers.     develop    methods  to 
^process  and  convert  metals  into 
useful  produces.  These  engineers 
generally  v^ork  in  one  of  the  three 
main  branches  of  metallurgy— ex- 
tractive or  chemical,  physical,  and 
aijechanical.    Extractive  metallur 
gists  are  concerned  v^ith  extracting 
metals  from  ores,  and  refining  and 
alloying   them    to   obtain  useful 
metal   Physical  metallurgists  deal 
with  the   nature,  structure,  and 
physical  properties  of  metals  and 
their  alloys,  and  with  methods  of 
converting  refined  metals  into  final 
products.  Mechanical  m^llurgists 
develop  methods  to  work^nd  shape 
metals  such  as  casting,  forgiog, 
^    rolling,    and    drawing  Scientists 
working  in  this  field  are  known  as 
metallurgists  or  materials  scientists, 
,   but     the     distinction  between 
scientists  and  engineers  is  small 


MtUllurgicai  tngf^ttrt  um  scitntmc  tqulpm«nt  to  study  tht  structural  m«ks-up 

of  matsrisls. 


Places  of  Employmant 

The  metalworking  industries— 
primarily  ihi  ixgn  and  steel  and 
nonferrous  metals  industries— em-' 
ployed  over  one-half  of  the  esti- 
mated 17,000  metallurical  and 
materials  engineers  in  1974  Metal 
lurgical  engineers  also  work  in  in- 
dustries that  manufacture  machin< 
ery.  electrical  equipment,  and  air- 
cr^t  and  parts,  and  in  the  mining 
industn^  Sonte  work  for  govern- 
ment agencies  and  colleges  and 
universities. 


Employmant  Cfutlook 

Employment  of  metallurgical  and 
materials  engineer^  is  expected  to 
gro\v  about  as  fast  as  the  average  for 
all  occupations  through  the  mid' 
1980*s.  An  increasing  number  of 


these  engineers  will  be  needed  by 
\ht  metalworking  indtxstries  to 
develop  new  metals  and  alloys  as 
well  as  to  adapt  current  ones  to  new 
needs.  For  example,  communica- 
^tjons  equipment,  computers,  and 
spacecraft,  require  lightweight  • 
metals  of  high  punty.  Metallurgical 
engineers  also  will  be  needed  to 
solve  problems  associated  with  the 
efficient  use  of  nuclear  energy.  As 
the  supply  of  high-grade  ores- 
diminishes,  more  metallurgical  en- 
gineers will  be  required  to  develop 
new  ways  of  recycling  solid  w^ciste 
materials  in  addition  to  proc^in| 
low-grade  orcs^now  regarded  asNm- 
profitable  to  mine.  (See  introducto- 
ry part  of  this  section  for  informa- 
tion on  training  requirements  and 
earnings^  Also  see  statement  on  the 
Iron  ani^^teel  Industry  f  Iscwhere  in 
the  Handbook.) 
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SourcM  of  AddKtonai 
Information 

The  McullurpcaJ  Soact>  of  ihc  Amencan 
Institute  of  Mining,  MeiAEuipcal.  znd 
Petroleum  Enpnccn,  345  E  47th  St, 
Nr*  Yort.N  Y  10017 

Amencan  Society  for  Mctalj.  Metah  Park, 
Ohto  44073 


MINING  ENGINEERS 

(DOT  010081  and  187) 


Natura  of  tha  Work 

Mining  engineers  find,  extract, 
and  prepare  minerals  for  manufac- 
tunng  industries  to  use  They  design 
the  layouts  of  mines,  supervise  the 
construction  of  mme  shafts  and  tun- 
nels in  underground  operations, 
and  devise  methods  for  transporting 
minerals  to  proce^ng  plants  Min- 
ing engineers  are  responsible  for 
the  efficient  operation  of  mines  and 
mine  safety,  including  ventilation, 
water  supply,  power,  communica- 
tions, and  equipment  maintenance 
Some  mining  engineers  work  with 
geologists  and  metallurgical  en- 
gineers to  locate  and  appraise  new 
ore  deposits  Others  develop  new 
mining  equipment  and  devise  im- 
proved methods  to  process  ex- 
*tracted  minerals.  Mining  engineers 
frequently  specialize  in  the  extrac- 
tion of  specific  metal  ores,  coal,  and 
other  nonmetallic  meinerals. 

With  increased  emphasis  on  pro- 
tecting the  environment,  many  min- 
ing engineers  have  been  working  to 
solve  problems  related*  to  mined- 
land  reclamation  and  water  and  air 
pollution 

Placaa  of  Employment 

^  About  5,000  mining  engineers 
were  employed  in  1974  Most  work 
in  the  mining  fndustry.  Some  work 
for  fipms  that,  produce  equipment 
for  the  mining  industry,  while 
others  work  m  colleges  and  univer- 
sities, in  government  agencies,  or  as 
independent  consultants 


MinlPg  anglnMrt  ditcust  proptr  roof  control  mtthodt  wHh  minars. 


Mining  erigineers  are  usually  em- 
ployed, at  the  location  of  mineral 
deposits,  often  near  small  commu- 
nities. However^  those  m  research, 
teachmg,  management,  consulting, 
or  sales  are  often  locaftti  in  large 
metropoHtan  areas. 


Employment  Outlook 

Employment  of  mining  engineers 
is  expected  to  increase  through  the 
mid- 1 980 's.  Efforts  to  attain  energy 
self-sufficiency  should  spur  the  de- 
mand for  coal,  and  therefore  for 
mining  engineers  in  the  coal  indus- 
try. The  increase,  in  demand  for 
coal  will  depend,  to  a  great  extent, 
on  the  availability  and.  price  of 
other  domestic  energy  sources  such 
as  petroleum,  natural  gas,  and 
nuclear  energy  More  technologi- 
cally advanced  mining  systems  and 
further  enforcement  of  mine  health 
and  safety  regulations  will  also  in- 
crease the  need  for  minings 


gineers.  In  addition,  exploration  for 
all  other  minerals  is  also  increasing. 
Easily  mined  deposits  are  being 
depleted,  creating  a  need  for  en- 
gineers to  devise  more  efficient 
methods  for  mining  low-grade  ores. 
Employment  opp>ortunities  also  will 
arise  as  new  alloys  and  new  uses  for 
metals  increase  the  demand  for  less 
widely  used  ores.  Recovery  of 
metals  from  the  sea  and  the 
development  of  recently  discovered 
oil  shale  deposits  could  present 
major  challenges  to  the  mining  en- 
gineer. (See  introductory  part  of 
this  section  for  information  on 
training  requirements  and  earnings. 
See  also  statement  on  Mining  cjse- 
where  iaihe  Handbook.) 

Sources  of  Additional 
Information 

The  Society  of  Mining  Engineers  of  ihc 
American  Institute  of  Mining.  MeuUur* 
gical,  and  Petroleum  Lngincers.  345  E 
47ihSi  .New  York.  N  Y  lOOP 
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PETROLEUM  ENGINEERS 

(D.O.T.  OrO.081) 

Natur*  of  the  Worfc' 

t 

Petroreum  cngineert  are  mainly 
involved  in^lrilfing  fo/and  produc- 
ing oil  and  gas.  They  work  to 
achieve  the  maximi^n  profitable 
recoyery  of  oil  and^gas  from  a 
petroleum  reservoir  by  determining 
and  developing  the  best  and  most 
efficient  drilling  methods. 

Since  only  a  small  proportion  of 
the  oil  and  gas  in  a  reservoir  will 
flow  out  under  natural  forces, 
petrojeum  engineers  develop  and 
use  various  artificial  recovery 
methods  such  as  flooding  the  oil 
field  wrth-water  to  force  the  oil  to 
the  surface  Even  when  using  the 
best  recovery  methods,  about  half 
the  oil  is  still  left  in  the  ground 
Petroleum  engineers*  research  and 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


development  efiCorts  to  increase  the 
proportion  crfoil  recovered  in  each 
reservoir  can' jmake  a  significant 
contribuupi\  to  tecreasirig  available 
energy  resouc^5. 

PItctt  oV&nploynfitnt 

Over  12.000  petroleum  engineer? 
were  employed  m  J  974.  mostly  in 
the  petroleum  industry  and  closely 
allied  fields.  TJieir  employers  in- 
clude not  only  th^  major  oil  compa- 
nies, but  also  the  thousands  of 
smaller  independent  oil  exploration 
and  production  companies.  They 
also  work  for  companies  that 
produce  drilling  equipment  and 
supplies  Some  petroleiim  engineers 
work  in  banks  and  other  financial 
iRStitutions,  which  need  their 
knowledge  of  the  economic  value 
of  oil  and  gas  properties,  A  small 
number  work  for  engineering  con- 
sulting firms  or  as  independent  con- 


sultmg  engineers,  and  for  Federal 
and  State  governments. 

T>e  petroleum  engineer's  work  is 
concentrated  in  places,  where  oil 
and  gas  is  found.  Almost  three- 
fourths  of  all  petroleum  engineers 
are  employed  in  the  oil  producing 
States  of  Texas.  Oklahoma,  Loui- 
siana, and  California.  There  are 
many  American  petroleum  en- 
gineers working  overseas  in  oil 
producing  countries. 

Employment  Outlook 

The  employment  of  petroleum 
engineers  is  expected  to  grow  faster 
than  the  average  for  all  occupauons 
through  the  mid-i980's.  Economic 
expansion  will  require  increasing 
supplies  of  petroleum  and  natural 
^as.  even  with  energy  conservauon 
measures.  With  efforts  to  attain 
energy  self-sufficiency,  and  high, 
petroleum  prices,  increasingly  so- 
phisticated and  expensive  feco>rery 
methods  will  be  used.  Also,  new 
sources  of  pil  such  as  oil  shale  and  ' 
new  offshore  oil  sources  may  be 
developed.  All  of  these  factors  will 
contribute  to  increasing  demand  for 
petroleum    engineers.    (See  in- 
troduetory'part  of  this  section  for 
information  on  training  require- 
ments and  earnings. ) 


Sources  of  Addlttoniih 
Information 


Society  of  Petroleum  Enpneen  of  AIME, 
6200  North  Cenlrtl  Exprcway,  Dallai, 
Tex.  75206. 
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ENVIRONMENTAL  SCIENTISTS 


EnvironmentaJ  scientists  help  us 
understand  our  physical  ^environ- 
ment  They  play  an  important  role 
in  solving  environmental  pollution 
problems.  These  scientists,  some- 
times known  as  earth  scientists,  are 
concerned  with  the  history,  com- 
position, and  characteristics  of  the 
earth  s  surface,  mtenor,  and  at- 
mosphere. Some  do  basic  research ' 
to  increase  scientific  knowledge, 
while,  bthers  do  applied  research 
and  u^  knowledge  gained  from 
basic  research  to  help  solve  practi- 
cal problems.  Geologists,  for  exam-^ 
ple,*explore  for  new  sources  of  oil, . 
other  fuels,  and  ores.  KJosi 
meteorologists  forecast  the 
weather.  Many  environmental 
scientists  teach  in  colleges  and 
universities. 

«  ■> 
This  chapter  discusses  four  en- 
vironmental science  occupations-- 
geologists,  geophyscists,  meteor- 
ologists, and  oceanographers.  * 


GEOLOGISTS 

(D.6.T.  024.08  O  * 

Natuni^th*  Work 

Geologists  study  the  structure, 
composition,  and  history  of  the 
earth's  crust  in  order  to  locate  natu- 
ral resources,  give  warnings  of  natu- 
ral disasters,  and  insure  that 
buildings  ^re  constructed  on  firm 
foundations  By  examining  surface 
rocks  and  drilf&ig  to  recover  rock 
cores,  they  determine  the  distribu- 
tion, thickness,  and  slope  of  the 
""^""^j^ks  beneath  the  earth's  surface 
They  also  identify  rocks  and 
minerals,  conduct  j^eological  sur- 
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veys,  draw  maps>  take  measure- 
ments, and  record  data. 

Geologist^  use  many  tools  and  in* 
strunients  such  as  hammers,  chisels, 
levels,  transits  (mounted  telescopes 
jLLsed  to  measure  angles),  gravity 
meters,  cameras,  compasses,  and 
seismographs  ( instruments  tha^ 
record  the  mtensity  and  duration  of 
earthquakes  and  earth  tremors^. 
They  may  evaluate  information 
from  photographs  taken  from  air- 
craft and  satellites  and  use  compu- 
ters to  record  and  analyze  data. 

Geologists  may  also  Work  in 
laboratones  where  the^  examine 
the  chemical  and  physical  proper- 
ties of  specimens  under  controlled 
temperature  and  pressure.  They 
may  study  fossil  remains  of  animal* 
and  vegetable  life  or  experiment 
with  the  flow  of  water  and  oil 
through  rocks.  Laboratory  equip- 
ment  used  by  geologists  includes 
complex  instruments  such  as  the  X- 
ray  diffractometer,  which  deter- 
mines the  structure  of  minerals,  and 
\hk  petrographic  microscope  for 
close  study  of  rock  formations. 

Besides  locating  resources  and 
working  in  laboratories,  geologists 
are  also  called  on  to  advise  con- 
struction companies  and  govern* 
mental  agencies  on  the  suitability  of 
certain  locations  for  constructing 
buildings,  dams,^or  highways.  Some 
geologists  administer  and  manage 
research  and  exploration  programs. 
Others  teach  and  work  on  research 
projects  in  colleges  and  universities. 

Geologists  usually  sp>eciali2e  in 
one  or  a  combination  of  th^ee 
general  areas— earth  materials, 
earth  processes,  ^nd  earth  history. 

Economic  geologists  locate  earth 
materials  such  as  minerals  and  .solid 
file  Is.  Petroleum  geologists  search 


for  and  recover  oiTand  natural  fas. 
Some  petroleum  '-geologists  work 
near  drilling  sites  and  others  corre* 
late  petroleum  related  geologic  in- 
formation for  entire  regions.  En* 
gineering  geologists  determine  suita-  ^ 
ble  sites  for  the  construction  of 
roads,  airfields,  tuxmels,  dams,  and 
other  structures.  They  decide«.  for  ■ 
example,  whether  undergroutid 
rocks  will  bear  the  weight  of  a 
building  or  whethef  a  proposed 
structure  may  be  in  an  eearthquake 
prone -area  MUieralogists  analyze 
and  classify  minerals  and  precious 
stones  according  to  composition 
and  structure  Ceochemists  study 
the  chemical  composition  and 
changes  in  minerals  and  rocks  to 
understand  ^the  distribution  and 
migration  of  elements  in  the  earth's 
crust. 

Geologists  concerned  with  earth 
processes  study  landforms  a|id  their 
rock  ma^^,  sedimentary  deposits 
(matter  deposited  by  water  or 
wind)  and  eruptive  forces  such  as  ^ 
volcanoes  Volcanologists  st^y  ac- 
tive*  and  inactive  volcanoes,  and 
lava  flows  and  other  eruptive  activi* 
ty  Ceomorphotogists  examine  land- 
forms  and  those  forces,  such  as  ero- 
sion and  glaciation,  which  cAuse 
them  to  change. 

Other  geologists  are  primarily 
concerned  with  earth  history. 
PaUontologis^s  study  plant  and 
animal  fossils  to  trace  the  evolution, 
and  development  of  past  '^i^ 
Ceochronologists  determine  the  age 
of  rocks  and  landforms  by  the 
radioactive  decay  of  their  elements. 
Stratigraphers  study  the  distribution 
and  arrangement  of  sedimentary 
rock  layers  by  examining  their  fossil 
and  mineral  content. 

Many  geologists  specialize  in  new 
fields  that  require  knowledge  of 
another  science  as  well.  AstrogeoUh 
gists  study  geological  conditions  on 
other  planets.  Geological  oceanog- 
raphers study  the  sedimentary  and 
other  rock  on  the  ocean  floor  and 
continental  shelf.  (See  statements 
on  ^Oceanographers  and  Mining 
els<;where  in  the  Handbook.) 
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•  Placet  of  Emptoym«nt 

More  than  23,000  people  worked 
as  geologists  in  1974,  approximate- 
ly 10  percent  of  them  women.  Al- 
most three-fifths  of  all  geologists 
work  m  pjivate  industry.  Most  in- 
dustrial geologists  work  for  petrole- 
um companies.  Geologists  also 
work  for  mining  and  quarrying 
companies.  (See  statement  on  the 
Mining  an^  Petroleum  Industry 
elsewhere  in  the  Handbook.)  Some 
are  employed  by  construction 
firms  OtheVs  are  mdepcndent  con- 
sultants to  mdustry  and  govern- 
ment 

The  Federal  Government  em- 
ploys over  1, 600* geologists.  Two- 
thirds  work  for  the  Department  of 
the  intenc^r  in  the  U  S  Geological 
Survey,  the  Bureau  of  Mines,  and 
the  Bureau  of  Reclamation  State 
agencies  also  employ  geplogists, 
some  working  on  surveys  in 
cooperation  with  the  U.S.  Geologi- 
cal Survey. 

Colleges  and  universities  employ 
almost  7,500  geologists  Some  work 
for  nonpr^it  research  institutions 
aod  museums. 

Employment  of  geologists  is  con- 
centrated in  those  States  with  large 
oil  and  mineral  deposits.  Almost 
two-thirds  work  in  five  States: 
Texas,  California,  *  Louisiana, 
Colorado,  and  Oklahoma.  Some  are 
employed  by  American  firm§  over- 
seas for  varying  periods  of  time 


Training,  Qualifications,  and 
Advancement 

A  bachcior's  degree  in  geology  or 
a  related  field  is  adequate  for  entry 
into  many  geology  jobs.  An  ad- 
vanced degree  is  helpful  for  ad- 
vancement in  most  types  of  work, 
and  IS  essential  for  college  teaching 
and  some  research  positions. 

About  300  colleges  and  universi- 
ties offer  a  bachelor's  degree  in 
/geology  .Undergraduate  students 
devote  about  bnc-fourth  of  their 
time  to  geology  courses,  including 
historical  geology,  structural  geolo- 


G«ologlsts  »om«tim«t  work  in  r«mot«  places  such  at  this  offthor«  oil  rig. 


gy,  mineralogy,  petrology,  and  in- 
vertebrate paleontology.  Students 
spend  about  one-third  of  their  time 
taking  mathematics,  related 
sciences— such  as  physics  and 
chemistry— and  engineering;  they 
spend  the  remainder  on  general 
academic  subjects. 

More  than  1 60  universities  award 
advanced  degrees  in  geology.  Grad- 
uate students  take  advanced  cours- 
es in  geology  and  sp>edalize  in  one 
branch  of  the  science. 

Student^  planning  careers  in  ex- 
ploration geology  should  like  the 
putdoors,  and  nrtist  have  physical 
stamina. 

Geologists  usually  begin  their 
careers  in  field  exploration  or  as 


research  assistants  in  laboratories. 
With  expenence,  they  can  be 
promoted  to  project  leader,  pro- 
gram manager,  or  other  manage- 
ment and  research  positions. 

Employment  Outlook  ^ 

Employment  opportunities  in 
geology  are  expected  to  be  good  for 
those  with  a  bachelor's  degree  in 
geology  or  in  a  related  science  with 
courses  in  geology;  they  are  ex- 
pected to  be  very  good  for  those 
with  advanced  degrees  in  geology 
or  a  related  science.  The  employ- 
ment of  geologists  IS  expected  to 
grow  faster  than  the  average  for  all 
occupations  through  the  <fi8d- 
1980's,  creaung  several  hundred 
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ne«  openings  each  year.  In  addi- 
tion, a  thousand  or  so  openings  will 
be  created  each  > ear  by  geologists 
whb  retire,  die,  or  transfer  to  other 
occupations. 

Consumer  and  industrial  demand 
for  petroleum  and  minerals  will 
continue  to  nse  and  efforts  to  attain 
energy  self-sufficiency  will  mean 
that  increased  supply  will  come 
from  domestic  rather  than  foreign 
sources.  Geologists  will  be  required 
to  locate  and  recover  new  deposits 
to  nil  this  increased  demand.  Addi- 
tional geologists  will  be  needed  to 
discover  new  resources  and  their 
potential  uses.  For  example,  geolo* 
gists  v^ill  help  determine  the  feasi* 
bility  of  using  geothermal  energy 
(steam  from  the  earth  s  interior)  to 
generate  electricity.  Geologists  are 
needed  to  devise  techniques  for  ex- 
plbring  deeper  within  the  earth's 
,  cr^st  and  to  develop  more  efficient 
^methods  of  mining  resources.  They 
also  are  needed  to  develop 
adequate  water  supplies  and  waste 
disposal  methods,  and  to  do  site 
evaluation  for  construction  activi- 
ties. ' 

Demand -for  geologists  in  Federal 
agencies  will  continue  to  grow,  par- 
ucularly  in  the  U.S.  Geological  Sur- 
vey. Growth  in  college  and  universi-' 
ty  employment  will  be  at  a  slower 
rate  than  in  the  past,  however. 

Earnings  and  Working 
Conditions 

Geologists  have  relatively  high 
salaries,  with  average  earnings  over 
twice  those  of  nonsupervisory 
workers  in  pnvate  industry,  except 
farming. 

Starting  saJanes  for  new  gradu- 
ates  in  pnvate  industry  averaged 
$1(3.500  a  year  in  1974  for  those 
having  a  bachelors  degree, 
$  1 2,200  for  those  having  a  master  s 
degree,  and  $16,(XX)  for  those  hav- 
ing a  doctorate,  according  to  the 
Amencan  Geological  Institute. 

In  the  Federal  Government  in 
late  1974,  geologists  having  a 
bachelor  s  degree  could  begin  at 
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$8,500  or  $10,520  a  year,  depend- 
ing on  their  college  records.  Those 
havmg  a  master's  degree  could  start 
at  $10,520  or  $12»841  a  year,  those 
having  the  Ph.  D.  degree  at  $  I  i5,48 1 
or  $18,463.  In  late  1^74,  the 
average  salary  for  geologists  em- 
ployed in  the  Federal  Government 
was  almost  $24,000  a  year. 

Conditions  of  woric  vary.  Ex- 
ploration geologists  often  work 
overseas.  Geologists  travel  to 
remotp  sites  by  helicopter  and  jeep, 
and  cover  large  areas  by  foot,  often 
working  in  learns.  Geologists  in 
mining  sometimes  work  un- 
derground. When  not  working  out- 
doors, they  are  in  comfortable, 
well-lighted,  well-ventilated  offices 
and  laboratories. 

Sourcts  of  AddHtonal 
information 

General  information  on  career 
oppbrt  unities,  training,  and 
earnings  for  geologists  i&  available 
from: 

American  Geological  Institute,  S20S 
Lectburg  Pike.  Falls  Church.  Va. 
22041. 

For  '  information  on  Federal 
Government  careers,  contact: 

Interagency  Board  of  V  S  Civil  Service  Ex 
aminers  for  Washington.  DC .  1900  E 
St.  NW  .  Washington,  D.C  204 1 5. 


GEOPHYSiCiSTS 

(D.O.T.  024.081) 

Natura  of  tha  Work 

Geophysicists  study  the  composi- 
tion and  physical  aspects  of  the 
earth  and  its  electric,  magnetic,  and 
gravitational  fields.  Geophysicists 
use  highly  complex  instruments 
such  as  the  magnetometer  which 
measures  variations  in  the  earth's 
magnetic  fTeld,  and  the  gravimeter 
which  measures  minute  variations 
in  gravitational  attfaption.  They 
often  use  satellites  to  conduct  tests 
in  outer  space  and  computers  to 
collect  and  analyze  data. 
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Geophysicists  usually  sfjectaUze 
In  1  of  3  general  phases  of  the 
science— solid  earth,  fluid  e^trth, 
,  and  upper  atmosphere.  Some  may 
also  study  other  planets. 

Solid  earth  geophysicists  search 
for  oil  and  mineral  deposits,  map 
the  earth's  surface,  and  study 
earthquakes.  Exploration  geophys- 
icists  use  seismic  prospecting  tech- 
niques to  locate  oil  and  mineral 
,  deposits.  They  send  sound  waves 
into  the  earth  and  record  the 
echoes  bouncing  off  the  rock  layers 
below  to  determine  if  conditioivs 
are  favorable  for  the  accumulation 
of  oil. 

,  Seismologists  study  the  earth's  in- 
terior and  earth  vibrations  caused 
by  earthquakes  and  manmade  ex- 
plosions. They  explore  for  oil  and 
minerals,  study  underground  detec- 
tion of  nuclear  explosions,  and  pro* 
vide  information  for  use  in  con* 
structing  bridges,-  dams,  and 
builc^ings.  For  example,  in  con> 
^strQ(^ting  a  dam,  seismologists 
determine  where  bedrock  (solid 
rock  beneath  the  soil)  is  closest  to 
the  surface  so  the  best  dam  site  can 
be  selected.  They  use  explosives  to 
create  sound  waves  which  reflect 
off  bedrock;  the  time  it  takes  for  the 
shock  wave  to  return  to  the  surface 
indicates  the  depth  of  bedrock. 

Geodesists  ^tudy  the  size,  shape, 
and  gravitational  fleld  of  the  earth 
and  other  planets.  Their  principal 
task  is  mapping  the  earth's  surface. 
With  the  aid  of  satellites,  geodesists 
determine  the  positions,  elevations, 
and  distances  between  points  on  the 
eart^,  and  measure  the  "intensity 
and  direction  of  gravitational  at- 
traction. 

Hydrologists  are  concerned  with 
the  fluid  earth  They  may  study  the 
distribution,  circulation,  and  physi-  , 
cal  propfertie&  of  underground  and 
surfac^  waters,  including  glaciers, 
snow,  |ind  permafrost.  They  may 
also  study  rainfall  and  its  rate  of  in- 
nitration  into  soil.  Some  are  con- 
cerned with  water  supplies,  irriga- 
tion, flood  control,  and  soil  erosion.  ^ 
(See  statement  on  Oceanographers, 
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sometimes  classified  as  geophysical 
scientists,  elsewhere  in  the  Hand- 
book  ) 

Geophysicists    study    the  at- 
mosphere   investigate  the  earths 
magnetic  and  electric  fields,  and 
compare  its  outer  atmosphere  with 
those  of  other  planets  Geomagneti- 
cians  study  the  earth's  magnetic 
field  Paleomagnetictans  learn  about 
past  piagnetic  fields  from  rocks  or 
lava  flows  Plane tolo gists  study  the' 
composition  and  atmosphere  of  the 
moon,  planets,  and  other  bodies  in 
the  solar  system.  They  gather  data 
from     geophysical  instruments 
placed    on    interplanetary  space^ 
probes  or  from  equipment  used  by 
astronauts  during  the  Apollo  mis- 
sions Meteorologists  are  sometimes 
classified  as  geopjhysicaf  scientists. 
(See  statement  on  Meteorologists 
elsewhere  in  the  Handbook-) 


Plactt  of  Employmtnt 

About  8,200  people  worked  as 
geophysicists  in  1974.  Most  work  in 
pnvate  industry,  chiefly  for  petrole- 
um alid  natural  gas  companies.  (See 
statement  on  the  Mining  and 
Petroleum  Industry  elsewhere  in 
the  Handbook.)  Others  are  in  min- 
ing companies,  exploration  and. 
consulting  firms,  and  research  in- 
stitutes. A  few  are  independent 
consultants  and  some  do  geophysi- 
cal prospecting  on  a  fee  or  contract 
basis. 

Geophysicists  are  employed  in 
many  southwestern  and  western 
States,  including  those  on  the  Gulf 
Coast,  where  large  oil  and  natural 
gas  fields  are  located.  Some 
geophysicists  are  employed  by 
American  firms  overseas  for  vary- 
ing periods  of  time 


Almost  2,000  geophysicists, 
gcodesisis,  and  hydrologists  worked 
for  Federal  Government  agencies  in 
1974,  mainly  the  U.S.  Geological 
Sur\ey,  the  National  Oceanic  and 
Atmospheric  'Administration 
'(NOAA),  the  Army  Map  Service, 
and  the  Naval  Oceanographic  Of- 
fice Other  geophysicists  work  for 
colleges  and  universities.  State 
governments,  and  ^  nonprofit 
research  institutions. 

Training,  Oth«r  Qualifications, 
and  Advancement 

A  bachelor's  degree  in 
geophysics  or  a  geophysidal  special- 
sufficient  for  most  beginning 
jobs  in  geophysics.  A  bachelor's 
degree  in  a  related  field  of  science 
or  engineenng  also  is  adequate 
preparation,  provided  the  person 
has  courses  in  geophysics,  physics, 
geology,  mathematics,  chemistry, 
and  engineenng. 

Geophysicists  doing  research  or 
supervising  exploration  activities 
should  have  graduate  training  in 
geophysics  or  a  related  science. 
Those  planning  to  teach  in  colleges 
or  do  basic  research  should  acquire 
a  Ph.  D.  degree. 

About  50  colleges  and  universi- 
ties award  the  bachelor's  degree  in 
geophysics.  Other  programs  offer- 
ing training  for  beginning  ^ 
geophysicists  include  geophysical 
technology^  geophysical  engineer- 
ing, engineering  geolpgy,  petroleum 
geology,  and  ;?eodcsy. 

More  than- 60  universities  grant 
the  master's  and  Ph.  D.  degree  in 
geophysics.  Candidates  with  a 
bachelor's  degree  which  includes 
courses  in  ^geology,,  mathematics, 
physics,  engineering,  or  a  combina- 
tion of  these  ^subjects  can  be  ad- 
mitted. 

Geophysicists  generally  work  as 
part  of  a  team.  They  should  be  per- 
sons with  curious  and  analytical 
minds  and  be  able  to  communicate . 
effectively. 

Most  new  geophysicists  begin 
their  careers4oing  field  mapping  or 
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exploration.  Some  assist  senior 
geophysicists  in  research  laborato- 
ries. With  expenence,  geophysicists 
can  advance  to  such  jobs  as  project 
leader  or  program  manager,  or 
other  management  and  re^arch 
jobs.  \ 

Employmant  Outlook 

Employment  opportunities  are 
expected  to  be  excellent  for  gradu- 
atijs  with  a  degree  in  geophysics,  as 
well  as  for  those  with  a  degree  in  a 
related  field  and  courses  in  this  spe- 
cialty. Combined  openings,  from 
both  occupational  growth  and 
replacement  needs,  are  not  ex- 
pected to  be  numerous  m  any  one 
year.  Nevertheless,  new  entrants  to 
the  field  will  fall  short  of  require- 
ments if  present  trends  m  the 
number  obtaining  suitable  degrees 
continue. 

Employment  of  geophysicists  is 
expected  to  grow  faster  than  the 
average  for  all  occupations  through 
the  mid- 1 980 's.  Petroleum  and 
mining  companies  will  need 
geophysicists  for  exploration  activi- 
ties, expected  to  increase  over  the 
next  decade.  As  the  need  for  fuel 
andy  '  minerals  grows,  more 
geophysicists  will  be  needed,  using 
sophisticated  electronic  techniques, 
to  find  the  less  accessible  fuel  and 
mineral  deposits. 

In  addition,  geophysicists  with 
advanced  training  will  be  needed  to 
do  research  on  radioactivity  and 
cosmic  and  solar  radiation  and  to 
mvesugate  the  use  of  geothermal 
power  (steam  from  the  earth's  in- 
terior) as  a  source  of  energy  to 
generate  electricity. 

Federal  Government  agencies 
are  expected  to  hire  more 
geophysicists  for  new  or  expanding 
programs.  Jobs  for  geophysicists  in 
the  Federal  Government  are  heavi- 
ly depd^dent  on  funds  for  research 
and  deveIop>ment  in  the  earth 
sciences,  which  are  expected  to  in- 
crease through  the  mid-1980's.  The 
Government  is  expe<;ted  to  support 
energy      research      into     both ' 


established  and  alternative  sources. 
The  Government  also  may  fund 
research  to  locate  more  natural 
resources  as  well  as  to  prevent  en- 
vironjnental  damage  through  better 
land  use. 

-f 

Earnings  and  Working 
Conditions 

Geophysicists  have  relatively 
high  salaries,  with  average  earnings 
more  than  tvtice  those  of  nonsuper- 
visory  workers  in  private  industry, 
except  farming. 

Starting  salaries  in  1974  for 
geophysics  graduates  averaged 
$10,500  a  year  in  private  industry 
for  those  having  a  bachelor's 
degree,  $12,200  for  those  having  a 
master's  degree  and  $16,000  for 
those  having  a  doctorate,  according 
to  the  American  Geological  In- 
stitute. 

In  the  Federal  Government  in 
late  1974,  geophysijpists  having  a 
bachelor's  degree  could  begin  at 
'$^,500  or  $10,520  a  year,  depend- 
ing on  their  college  record^. 
Geophysicists  having  a  master's 
degree  could  start  at  $10,520  or 
$12,841  a  year;  those  haying  a  Ph. 
D.  degree,  at  %  1 5,481  or  $  1 8,463.  In 
late  1974,  the  average  salary  for 
gcophysiciste  employed  by  the 
Federal  Government  was  almost 
$24,000  aye*. 

Many  geophysicists  work  out- 
doors and  must  be  williilg  to  travel 
for  extended  periods  of  time.  Some 
of  them  work  at  research  stations  in 
remote  areas,  or  aboard  ships  and 
aircraft  equipped  with  sophisticated 
geophysical  equipment.  When  not 
in  the  field,  geophysicists  work  in 
modem,  well-equipped,  well- 
lighted  laboratories  and  offices. 

Sourcss  of  Additional 
Information 

General  information  on  career 
opportunities,  training,  ^  smd 
earnings  for  geophysicists  is  availa- 
ble from:  ^ 

American  Geophysical  Union,  1909  K  St 
NW..  WMhtngton.  D.C.  20006 
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Society  of  Expk>rmtk»  Geopby»d$tt,  PO 
Box  3098,  Tulsa.  OkU.  74 10 1 

For  information  on  Federal 
Government  careers*  contact 

lnicrafeiK>  Board  of  C.S.  Cml  Service  Ex» 
aminers  for  Washinfton,  D.C,  1900  E 
SV,  NW.,  Washinftoo,  D.C.  20415. 


METEOROLOpiSTS^ 

(D.O.T.  025.088) 

N^tur«  Of  tha  Work 

Meteorology  is  the  study  of  the 
atmosphere,  wlych  is  the  air  that 
surrounds  the  earth.  Meteorologists 
describe  and  try  to  understand  the' 
atmosphere's  physical  cornposition> 
mQtions,.and  processes,  and  deter- 
fnine  the  way  these  elements  affect 
the  rest  of  our  physical  environ- 
ment. This  knowledge  is  applied  in 
undefstaifding  and  forecasting  the 
weather  and  climate  to  help  solve 
many  practical  problems  in  agricuK^ 
ture,  transportation,  communica- 
tions, health,  apd  national  defense. 

Meteorologists  who  specialize  in 
forecasting  the  weather,  known 
professionally  as  synoptic 
meteorologists,  are  the  largest  group 
of  specialists.  They  study  current 
weather  information,  such  as  air 
pressure,  temperature,  humidity, 
and  wind  velocity,  in  order  to  make 
short-  and  long-range  predictions. 
Their  data  cfome  from  weather 
sateliit^  and  observers  in  many 
parts  ofjKe  world.  Although  ?ome 
forecasters  still  prepare  and  analyze 
weather  maps,  most  data  now  are 
plotted  and  analyzed  by  computers. 

Meteorology  however,  involves 
many  activities  other  than  weather 
forecasting.^  Some  meteorologists 
are  engaged  in^^  basic  and  applie^d 
researchf  For  *  example^  physical 
meteorologists  study  the  cheniical 
and  electrical  properties  of  the  at- 
mosphere. They  do  research  on  the 
eiffect  of  the  atmosphere  on  trans- 
mission of  lights  sound,  and  radio 
waves,  as  well  as  study  factors  af- 
fecting formation  of  clouds,  rain, 
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snow,  arid  other  weather 
phenomena  Other  meteorologists, 
known'  as  climatologists,  study  cli 
matic  trends  and  analyze  past 
records  on  wind,  rainfaJI,  sunshine, 
and  temperature  to  determine  the 
general  pattern  of  weather  that 
makes  up  an  area's  climate.  These 
studies  are  useful  in  planning  heat- 
ing and  cooling  systems,  designing 
buildings,  and«  aiding  in  effective 
land  utilization. 

Other  meteorologists  apply  their 
knowledge  in  the  study  of  the  rela- 
tionship between  weather  and 
specific  human  activities,  biological. 
proces3es,  and  agricultural  and  in- 
dusthaJ  operations.  For  example, 
they  may  make  weather  forecasts 
for  individual  companies,  or  may 
work  on  problems  such  as  smoke 
control  and  air  pollution  abate- 
ment. 

About  one-third  of  all  civilian 
meteorologists  work  primarily  in 
weather  forecasting,  and  another 
one«third  work  in  research  and 
development.  Almost  one-fifth  of 
al^  civilian  meteorologists  are  in  ad- 
ministrative or  management  posi- 
tions. 

Some  mjtteorolpgists  teach  or  do 
research— frequently  combining 
both  activities— in  colleges  and 
universities.  In  colleges  without 
separate  departments  of  meteorolo- 
g)^  they  may  ,teach  geography, 
r^Sthematics,  physics,  chemistry,  or 
•geology,  as  well  as  meteorology. 

PlacVt  of  Employment 
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About  5,600  persons— 10 
cent  of  them  women — workiw,  as 
meteorologi^  in  1974.  In  addition 
to  these  civilian  meteorologists, 
about  2,000  officers  and  7,000  en- 
listed members  of  the  Armed 
Forces  did  forecasting  and  other 
meteorological  work. 

The  lajr^cst  employer  of  civil- 
ians was  tTftr^'NatkmaLLOce^ 
and  Atmospheric  Administfatioa 
(NfOAA),  where  over  1.800 
meteorologists  worlced  at  stations  in 
all  parts  of  the  United  States  and  in 
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a  ,small  number  of  foreign  areas. 
Tljie  Department  of  Defense  em- 
ployed over  200  civilian  meteorolo- 
.'gists. 

Almost '  2,000  meteorologists 
worked  for  private  industry.  Com- 
mercial airlines  employed  several 
hundred  to  forecast  weather  along 
flight  routes  and  to  brief  pilots  on 
atmospheric  conditions.  Others 
worked  for  private  weather  consult- 
ing firms,  for  companies  that  design 
and  manufacture  meteorological  in- 
struments, and  for  firms  in 
aerospace,  insurance,  engineering, 
utilities,  radio  and  television,  and 
other  industries. 

Colleges  and  universities  em- 
ployed over  1,100  meteorologists  in 
research  and  teaching.  A  few 
worked  for  State  and  local  govern- 
ments and  for  nonprofit  organiza- 
tions. 

Although  meteorologists  work  in 
all  parts  of  the  country,  ne^Hy  one- 


fifth  live  in  just  two  Sftates — Califor- 
nia and  MarylancL  Almost  one- 
tenth  of  all  meteorologists  work  in 
the  Washington,  D/C!  area. 


TralnlnSr 
and  Aj 


\r  Qualificationt, 
Ivancamant 


A  bachelp/s  degree  with  a^ajor 
in  meteorology  is'  the  usual 
minimum  /  requirement  for 
beginnin^obs  in  weather  forecast- 
ing. However,  a  bachelor's  degree 
in  a  related  science  or  engineenng, 
along  /  with  some  courses  in 
meteorology,  is  acceptable  for 
some/  jobs.  For  example,  the 
Federal  Government's  minimum 
requirement  for  begmning  jobs  is  a 
bachelor's  degree  with  at  least  20 
semester  .  hours  of  study  in 
reteorology  and  additional  training 
physics  and  mathematics,  includ- 
ing calculus.  However,  an  advanced 
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degree  ts  increasiogly  necessary  for 
advancement 

For  research  and  college  teach- 
ing axid  for  many  top-level  positions, 
in  other  meteorolo^ca!  activities, 
an  advanced  degree  is  essential, 
preferably  in  meteorology.  How- 
ever, people  with  graduate  degrees 
in  oihtT  scientcs  also  may  qualuy 
ii  they  have  advanced  courses  in 
meteorology,  physics,  mathemat- 
ics, and  chemistry. 

In  1974, 44  colleges  and  universi- 
ties offered  a  bachelor's  degree  in 
meteorology,  59  schools  offered  ad- 
vanced , '  degrees  in  atmospheric 
science.  Many  other  institutions  of- 
fered some  courses  in  meteorology. 

The.  Armed  Services  give  and 
support  meteorological  training, 
both  undergraduate  education  for 
enlisted  personnel  and  advanced 
study  for  o^ers. 

NOAA  has  a  program  under 
which  some  of  its  meteorologists 
may  attend  college  for  advanc;/ed  or 
specialized  training.  College  •stu- 
dents can  obtain  summer  jobs  with 
this  agency  or  enroll  in  its  coopera- 
tive education  program  in  which 
they  work  at  NOAA  part  of  the  year 
and  attend  school  part  of  the  year. 
In  addition  to  helping  students 
finance  their  education,  this  pro- 
gram gives  them  valuable  ex- 
j)crience  for  finding^ujob  when  they 
graduate. 

'  Meteorologists  in  the  Federal 
Government  usually  start  in  2-year 
training  positions  at  weather  sta- 
tions. They  observe  weather  condi- 
tions, receive  training  in  forecast- 
ing, and  release  weather  informa- 
tion to  the  public,  agriculture,  in- 
dustry, 'airlines,  and  other  users. 
They  may  advance  to  assistant 
forecaster  and  forecaster. 

Airline  *  meteorologists  have 
soniewhat  limited  opportunities. for 
advancement.  However,  after  con- 
siderable* work  experience,  they 
Thay  advance  to  flight  dispatcher  or 
to  various  supervisory  or  adminis- 
trative jobs.  A  few  very  well 
qualified   meteorologists   with  a 


background  in  science,  en^neer- 
ing,  and  business  administration, 
may  esublish  their  own  weather 
consulting  servjces. 

Employment  Outlook  ^ 

Job  opportunities  for  meteorolo- 
gists should  be  favorable  through 
the  mid-1980*s.  Although  the 
number  of  openings  created  by 
growth  in  the  occupation  and 
replacement  needs  is  not  expected 
to  be  large  in  any  one  year,  the 
number,  of  persons  obtaining 
degrees  in  meteorology  also  is 
small.  If  trends  in  the  number  of 
degrees  granted  continue,  entrants 
to  the  field  will  3bout  equal  require- 
ments. 

Employment  in  the  field,  as  a 
whole^pte  expected  to  increase* 
about  as  fast  as  t^e  average  for  all 
occupations.  Employment  of 
meteorologists  in  industry  and  in 
weather  consulting  firms  is  ex- 
pected to  grow  as  private  industry 
Ttaiizjds  tUt  importance  of  meteor- 
t)logy  to  understanding"  and  pre; 
venting  air  pollution.  Many  compa- 
nies are  also  rec<^zing  the  valufe 
of  having  their  own  weather  fore- 
casting and  meteorological  serv- 
ices which  can  be  tailored  to  fit 
their*  needs.  There  also  should  be 
some  openings  m  radio  and  televi- 
sion as^tations  increasingly  rely  on 
their  own  meteorologists  to  prepare 
and  deliver  their  weather  reports. 
i  State  and  *  local  government  em- 
ployment of  meteorologists  should 
also  grow,  and  colleges  and  univer- 
sities will  offer  some  job  opportuni- 
ties, especially  for  those  with  ad- 
vanced degrees.  The  employment 
of  civilian 'meteorologists  by  the 
Federal  Government  is  not  ex- 
pected to  gn  w  'iignificantly, 
although  there  will  be  openings 
created  by  replacement  needs. 

Earnings  and  Working 
Conditiona 

MeteorologisU  'have,  relatively 
high  earnings;  th^ir  salaries  are 
%bout  twice  the  average  for  non|u- 
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pervisory  wprjpers  in'  private  indus- 
try, except  farming. 

In  early  1974,  meteorologisu  in 
the  Federal  Government  with  ^a 
bachelor's  degree  and  no  ex- 
perience received  starting  salaries 
of  $8,500  or  $10,520  a  year,  de- 
pending on  their  collegia  grades. 
Those  with  a  master's  degree  cQuld 
start  at  J  i  0^20  or  $12,841.  and 
those'^  with  the  Ph.  D.  degree  at 
$15,481  or$18,463. 

Airline  meteorologists  had  aver- 
age starting  salaries  of  about 
$14,400  a  year  in  1974,  and  ex- 
penenced  airiine  meteorologists 
could  receive  up  to  $21,600  a  year 
(See  Statement  on  Occupations  in 
Civil  Av^^Uon  elsewhere  in  th^ 
Handbook.) 

Jobs  in  weather  stations,  which 
are  operated  around  clock  7 
days  a  week,  often  involve 
nigh^ork  and  rotating  shifts.  Most 
stations  are  at  airj>orts  or  in  or  near 
cities;  some  are  in  isolated  and 
remote  areas.  Meteorologists  in 
smaller  weather  sutions  generally 
work  alone;  in  larger  ones,  they 
work  as  part  of  a  team.  ^ 

,  SoMfCiiTof  Additional 
Inforniition 

•  General  information  on  career 
opportunities  and  schools  offering  % 
education  in  meteorology  is  availa- . 
blefrom: 

Amcriom  MeteprolofioU  Society,  45 
Beacon  St.,  Boston,  Mais.  02108. 

Americtn  Geophysical  Cnlon,^  1909  K  St  * 
"^NW.,  WashingtQoJJ.C.  20006. 
For  facU  about  job  opportunities 

with  the  NOAA  National  Weather 

Service  and  iu  student  cooperative 

education^rogram,  contact: 

Personnel  Division  AD  41 ,  NationtJ  Oceanic 
and  Atmospheric  Administration,  6010 
Executive  Blvd..  Rockville,  Md.  20852. 

Details  about  Air  Force 
meteorological  training  programs 
are  available  from  any  Air  Force 
recruiting  officejor  from: 

Air  Weather  Service,  Infonnation  Office, 
Scott  Air  ForcifBase,  01. 62225. 
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(D.O.T.  024.081  and  041.081) 


Nature  of  th«  Work 

Oceans  cover,  more  than  two- 
thirds  of  the  earth 's^surface  and 
provide  people  with  valuable  foods, 
fossil  fuels,  and  minerals', Yhey  also 
influence  the  weather,  serve  as  a 
•*hifhway"  for  transpprtation,  and 
offer  fpany  kinds  of  recreation. 
Oceanographtrs  Mse  the  pnrfciples 
andjKchniques  of  natural  science, 
matflftnatics.  and*  engineering  to 

*  study   oceans— their  movements. 

,  physic§JU43troperties.*and  plant  and 
animal  lifp'  Their  research  not  onl> 
extends  basic^ientific  KnowJedge, 
but  'also  lv«^ps  develop  practical 
methods  fgr  forecasting  *  weather, 
developing  fisheries  mining  ocean 
resources,  and  improving  national 
defense  * 

^  Spme,  oceanographers  make  tests 
and  observations ^d  conduct  ex 
periments  from  ships  or  stationary 
platfor;m5  in  the  stea.  They  may 
study  and  collect  data  on  ocean 
tides,  currents,  and  other 
pKcnomerfa  .Sopie  study  undersea 
m^ntain  ranges  *  and  valleys, 
ocAaij  interaction  with  ^hc  at-, 
'mdsp^e.  and  layers  of  sediment 
on^ntf^^neath  th^  oc^an  floor 

^graphers   also  wprk  in* 
^s  on^and  wl^erc^  for 
\ey  measure,  dissect,  and 
They  also  study 


phoiograph  Tish 
exotic  se^s^ 
(floating  mjCro^opic 


;^ciri^Ci4^3hd  plankton 


plants  and 

animals)  Mlurh  'of  tKelr  work  en- 
tails 'identifying,  cataloging,  and 
analyzing  difl'er^iit  kinds  of  sea  life 
and  minerals  At  oUier  lajx>ratories, 
oceanographers  plot  maps  or  use 
computers  to  test  theories  about  the 
ocean  For  example,  they  fnay  study 
and  test  the  theory  of  continental 
drift,  which  sutes  that  th0^n 
{inents  were  once  joined  together, 
have  drifted  apart,  and  continue  to 
drift  apart  causmg  the  sea  floor  to 
spread  To  present  the  results  of 


their  *  studies,  oceanographers 
prepare  charts,  tabulations,  and  re- 
ports, and  write  papers  for  scientific 
journals. 

Oceanographers  explore  and 
study  the  ^ean  with  aircraft,  sur- 
face ships,  and  various  types  of  un- 
derwater craft  They  use  specialized 
instruments  to  mtfasifre  and  record 
the'  findings  of  their  explorations 
and  •  studies.  Special  cameras 
equipped  with  strong  lights  are  used 


Ptactt  of  EmployfMnt 

About  2,500  persons — al>Qut  5 
percent  of  them  women— worked 
as  oceanographers  in  1974.  Al>out 
one-half  worked  in  colleges  and 
universities,  and  more  than  one*, 
fourth  for  the  Feder^  Government 
Federal  agencies  employing  sub- 
stantial numbers  of  oceanographers 
include  the  N^vy  and,  the  Nation^ 
Oceanic  and  Atmospheric  AdminiSf 


to  photograph  manne  hfe  and  tbL^'j.""  (NOAA).  Stfme  oceanog- 
 .       .  raohers  work  m  onvate  mduslrv:  a 


ocean  fjoor  Sounding  devices  are 
^sed  to  measure,  map,  and  locale 
•  oceait  njaterials. 

Most  oceanographers  specialize 
in'  ono'  branch  of  the  science. 
Biological  oceUnographers  (marine 
biologists>  study  plant  and  animal, 
life  in  the  ocean.  They  search  for 
ways  to  extract  drugs  from  marine 
plants  or  animals,  investigate  hfe 
processes  of  manne  ammals,  and 
dejiermine  the  effects  of  radioactivi- 
ty and  [>ollution  on  marine  life. 
Physical  oceanographers  (physicists 
and  geophysicists)  study  the  physi* 
cal ^properties  of  the  ocean.  Their, 
research  on  the  relationships 
between  the  sea  and  the  .  at- 
mosphere may  lead  to  more  accu* 
rate  prediction  of  the  weather. 
Geological  oceanographers  (marine 
geologists)  study  the  ocean's  moun- 
tain ranges,  rocds,  and  sediments. 
Ldcating  regions  where  minerals. 
Oil,  and  gas  niight  "be  found  under 
the  ocean  floor  is  an  application  Qf« 
their  work.  Chemical  oceanog- 
raphers investigate  tHe  chemical  • 
6'omposition  bf  ocean  water  and 
sediments  as  well  as  chemicaT  reac- 
tions in  the  sea.  Oceanographic  en- 
gineers and  electronic  ^specialists 
design  and  build  ihstruments  for 
oceanographic  research  and  opera- 
tions. They  also  lay  cables  and  su- 
pervise undem^ter  construction. 

Most  oceanographers  work  .  m 
States  that  border  on  the  ocean, 
^though  there  are  some  oceanog- 
raphcrs  employed  in  aHrosf  every 
State.  Four  out  of  ten  oceanog- 
raphers work  in  jusl^three  Stated- 
California,  Maryland,  and  Virginia. 


raphers  work  in  private  industry;  a 
few  work  for  fishery  laboratories  of. 
State  and  local  government. 

Training,  Othtr  QualWcatlons, . 
'and  Advanctmtnt 

The  minimum  requirement  Xoi 
beginning  professional  jgbs  \n 
oceanography  ts  a  bachelor's 
degree  whi^,  a  major  in  oceanog- 
raphy, biology,  eartK  or  physical 
sciences,  mathematics,  or  engineer- 
ing. Profess^nal  jobs  in  research, 
teaching,  and  high-level  ^ositions*in 
mcJst  other  types  of  work  require 
graduate  training  m  oceanography 
or  a  basic  science. 

Only  35  colleges  and  universities 
^ffered  undergraduate  degrees  in 
oceanography  or  manne  sciences  m 
1974.  However,  since  oceanog- 
raphy is  an  interdisciplinary 
science,  undergraduate  training^  a 
basic  science  and  a  strong  interest 
in  oceanography  may  be  adequate 
(^preparation  for  some  beginning  ^ 
jobs  and  would  be  a  good 
background  for  graduate  training  i{i 
oceanography. 

Important  college  courses  for 
graduate  study  in  oceanography 
include  mathematics,  physics, 
chemistry,  geophysics,  geology, 
meteorology,  and«  biology.  In 
general,  students  should  specia^^ 
In  the  .particular  science  that  is 
closest  to  their  area  of  oceano- 
graphic interest  For  example,  stu- 
dents^ interested  in  chemical 
oceanography  could'  obtain  a 
degrfee  in  chemistry. 

In  J  974,  about  65  colleges  of- 
fered advanced  degrees  m  oceanog- 
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Oceanographers  collect  samples'^  sea  fife. 


raphy  and  manne  sciences  In  grad- 
uate schools,  students  take  ad- 
vanced courses  m  oceanography 
^  and  m  a  basic  science 

Graduate  students  usually  work 
part  of  the  time  aboard  shtpTvrhere 
they  do  oceanographic  research 
and  become  fapiiliar  vrilh  the 
sea  and  with  techniques  used  to 
obtain  oceanographic  inform<ition. 
Universities  having  oceanographic 
research  facihties  alon^  our  coasts 
offer  summer  courses  for  both  grad- 
uates and  undergraduate,  students* 
which  are  especially  beneficial  for 
students  front  inland  universities. 
Oceanographers  should  have-  the 
curiosity  needed  to  do  nev^  research 
^anJthc  patience  to  collect  data  and 
conduct  experiments 

Beginning  oceanographers  with 


the  bachelor's  degree  usually  sun 
as  research  or  laboratory  assistants, 
or  m  jobs  involving  routine  data 
collection,  computation,  or  analy- 
sis Most  begmnmg  oceanogr^ers 
receive  on-the-job  training  The  ex 
tent  of  the  training  varies  wi^h  the 
background  and  needs  of  the  in 
dividual. 

Experienced  oceanographers 
often  direct  surveys  and^  research 
programs  or  advance  to  administra^ 
tive  or^pervisory  jobs  jn>research 
laboratories 

"Employment  Outlook 

Persons  seeking  jobs  in  oceanog 
raphy  *'may  face  competition 
through  the  mid  I980*s  Those  with 
a  Ph  D  degree  should  have  more  . 


favorable  employment  opportuni^ 
ties  than  others,  while  those  with 
less  education  may  find  opportuni- 
ties limited  to  routine  analytical 
work  as  research  ^isiants  or 
technicians 

Employment  of  oceanographers 
IS  expeoted  fo  grow  about  as  fast  as 
the  average  for  all  occupations 
This  ^  growth  wjill  result  from  in- 
creased awareness  of  the  need  for 
ocean  research,  for^understahding 
and  controlling  pollution,  for 
recovering  natural  resources,  and 
for  national  'defense  However, 
growth  in  employment  may  not  be 
rapid  enough  to  create  enough 
openings  for  all  those  expected  to 
seek- entry  into  this  relatively  smalt, 
field  Since  '  the  Federal  Govern- 
ment finances  most  oceanographic 
research,  a  large  increase  in  Federal 
spending  in  oceanography*  could 
impfove  employment  prospects 


Earnings  and  Working 
Conditions 

• '^Oceanogtiiphers  h«yje  relatively 
high  earnings.  Th/sir  av^age  sala-' 
ries  .were  more  than  twice  the 
average  received"  by  nonsupervisory 
workers  in  private  industry  .  except 
farming 

In  late  1974»  oceanographers  in 
the  Federal  Government  with  the 
bachelor's  degree  received  starting 
salaries  of  $8,500  or  $IO»520  a 
year,  depending  on  their  college 
grades.  Those  with  the  rr.aster' 
degree  could  start  at  $10,520  or 
$1?,84U  and  those' witjj  the  Ph.  D. 
degree  at  $15,481  or  $1«,463.  Th^ 
average  salary  fo;^  experienced 
oceanographers  in  the  Federal 
Government  m  late  J974  was  about 
$21,800  a  year. 

Beginning  oceanographers  in 
educational  institutions  generally 
'receive  the  same  salaries  as  other 
faculty  members.  (See  statement  on 
College  anfJ  University  Teachers 
elsewhere  m  the  Handbook)  In  ad 
dition  to  regular  salaries,  many  ex 
perienccd    oceanographers  earn 
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extra  income  from  cotmiltinf ,  lec- 
turing*  indlMtmf.  ^ 

Oceanop^hen  enfaged  in 
research  that  reqmres  tea  voyages 
are  frequently  away  from  home  for 
w^eeks  or  months  at  a  time.  Some- 
times they  live  work  in 
•cramped  quarter*.  People  who  like 
the  sea  and  oceaoographic  research 
often  find  these  voyages  satisfying 
and  do  not  consider  the  time  spent 
at  sea  a  disadvantag^f  their  .work. 

SourcM  of  Addmonal 
Information 

For  information  about  careers  in 
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oceam>|;raphy,  contact: 

OerVcc  of  Set  Cemu  N«tk»a]  OcMic  «ad 
Atmotpherk  Adttiinjtr»tic«i»  Rocknl^ 
Md.20t52, 

Dr.-  Gtofje  W.  SmkmSm,  Sccmvy,  Amer- 
ican  Society  of  Umaotofy  and 
OccanorMiy.  P  O.  Box  S5  3 ,  Gaifhert- 
bUTS,  Md  20760. 

Federal  Government  career  in-- 
formation  is  available  from  any  re- 
gional office -of  ibc  O.S.  Civil 

Service  Commission  or  from: 
« 

U^  GvO  Senrtoe  CommiMtoa,  WMhagtoa 
Arei  Office,  1900  E  Sl  NW.,  Wa*hjn^ . 
U^D.C.  20415. 

The  bo<^et.  Training  and 
Careers  in  Marine  Science,  is  availa- 


ble for  a  small  charge  from: 

lat«iaatk»alOcciPOsiaphicFocnd«gott,  10 
Rickc&back^  CasMewty,  Virpeia  Key, 
Miai«i.niu3>U9. 

Some  Information  on  ooeaEo- 
graphic  Q>ectalties  is  available  from 
professional  societies  listed  else* 
^i^jerc  in  the  HandboSL  (See  state- 
ments on  Geologists.  Geophysi- 
cists,  Life  Sdentists,  Meteorolo-^ 
gists,  and  Cbe^nists.) 


LIFE  SCIENCE  OCCUPATIONS 


Life  scicntisls  study  living  organ 
isms  and  ihcir  hfc  processes.  Tbe> 
arc  concerned  with  the  origin  and 
preservation  of  life,  from  the  largest 
animaJ  to  the  smallest  living  cell  ° 
The  number  and  vanet>  of  planu 
and  animals  is  SO  large,  and  their 
processes  so  varied  and  complex., 
that  life  scientists  usually  work  m 
one  of  the  three  broad  areas  — 
agnculture,  biolog>, or  medtciitc 

Life  scientists  teach,  perform 
basic  research  to  expand 
knowledge  of  living  things,  and 
appl>  knowledge  gamed  from 
researc})  to  the  solution  of  practical 
problems.  New  drugs,  special  varie- 
ties of  plants,  and  a'clea^ier  en- 
vironment result /rom  the  work  of 
life  scientists. 

This  chapter  discosses  \if€ 
scientists  as  a  group.  It  also  contains 
separate  statements  on  biochemists 
and  soil  scientists. 


BIOCHEMISTS 

(D.O.T.  041.081) 

Nature  of  tht  Work 

.  Biochemists  study  the  chemical 
behavior  and  chemical  nature  of 
living  things.  Since  life  is  based  on 
complex  chemical  con^bination^s 
and  reactions,  the  work  of 
biochemists  is  vital  for  an  un- 
derstanding of  the  basic  functions 
of  living  things  such  a^reproduc- 
tion  and  growth.  As  part  of  their 
.study  of  the  chemistry  \)f  living 
things,  biochemists  may  also  in- 
vestigate the  effects  of  substances 
such  as  food,  hormones,  or  drugs  on 
vanous  organisms. 
The  methods  and  techniques  of 
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hipchemtstry  are  appfied  in^  areas 
such  as  medicine  and  agriculture 
For  instance,  biochemists  develop 
diagnosuc  procedures  or  find  cures 
for  diseases  or  identify  t^ie  nutrients 
necessary  to  maintain  good  health. 

More  than  3  out  of  4  biochemists 
work  in'basic  and  applied  research 
acavities.  The  distinction  between 
basjc  and  apphed  research  is  often 
one  of  degree  and  biochemists  ma> 
do  both  typ>es.  Most,  however,  are 
in  basic  research.  The  few  doing 
stnctl>  applied  research  use  the 
results  of  basic  research  for  practi- 
cal uses.  For  example,-  the 
knowledge  of^  how  ^  an  organism 
forms  a  Hormone  is  used  to  develop 
a  process  for  synthesizing  the  hor- 
mone and  producing  it  on  a  mass 
scale. 

Laboratory  research  involves 
weighing,  filtering,  distilling,  dry- 
ing, and  culturing  (growing  micro* 
organisms).  Some  experiments  also 
require  sophisticated  tasks  such  as 
designing  and  constructing  labora- 
tory apparatus  or  performing,  tests 
using  radioactive  tracers. 
Biochemists  use  a  variety  of  instru- 
ments, including  electron 
microscopes,  and  may  devise  new 
instruments  and  techniques  as 
needed.  They  usually  report  the 
results  of  their  research  in  scientific 
journ&ls  or  before  scientific  groups. 

Some  biochemists  combine 
r«earch  with  teachrng  in  colleges 
ind  universities.  A  few  work  in  in- 
dustnal  production  and  testing  ac- 
tivities. 

Piic#s  of  Employmtnt 

About  12,400  biochemists  were 
employed  in  the  United  States  in 
1974.  Although  the  exact  number 
of  women  working  in  the  profession 
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is  not  known,  n(^y  one^burtfi  of 
those  receiving  advanced  de^iees  in 
•  biochenilstry  in  recent  T^sm  have 
Seen  women, 

More  than  half  of  all  biochemists 
are  employed  in  colleges  and 
universities,  and  most  of  these  do 
basic  and  applied  research  and 
development  in  imiversity-operated 
laboratones  and  hospitals.  Almost 
one-quarter  oCMl  biochemists  work 
m  pnvatc  mdustiy,  primarily  in 
compames  manufacturing  drugs,  in- 
secucides,  and  cosmetics.  Koi^ 
profit  research  institutes  and  foun- 
dauons  employ  some  biochemists 
and  some  also  work  for  Federal,. 
Sutc,  and  local  government  agen- 
cies. Most  government  biochemists 
do  research  for  Federal  agencies 
concerned  with  health  and  agriduN 
tural  problems.  There  are  a  few 
self-employed  biochemists  who  arc^ 
consultants  to  industry  and  govern- 
ment *  , 

Tralrting,  Othtr  QualKicatlont, 
and  Advanctmtnt 

The  minimum  educational 
requirement  for  many  beginning 
jobs  as  a  professional  Jbiochemist, 
especially  in  research  or  teaching,  is^^ 
an  advanced  degree.  A  ph. 
degree  is  a  virtual  necessity  for  per- 
sons who  hope  to  make  significant 
contributions  to  biochemical 
re^arch  and  for  advancement  to 
many  management  and  administra- 
tive jobs.  A  bachelor's  degree  with 
a  major  in  biochemistry  or  chemis^ 
try,  or  with  a  major  in  biology  and  a 
minor  in  chemistry,  may  qualify 
some  persons  for  entry  jobs  as 
research  assistahts  or  techriicians. 

More  than  50  schools  award  the 
bachelor's  degree  in  biochemistry, 
and  nearly  all  colleges  and  univ^^'- 
tics  offer  a  major  Jn^ -biology  or 
chemistry.  Regardless  of  their  col- 
lege major,  future  biochemists 
should  take  undergraduate  courses 
in  Chemistry,  biologj^.  biochemistry, 
mathematics,  a>id  physics 

About  200  colleges  and  unive^- 
ties   offer   gradu^  degrees 
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biochemistr>  Graduate  students 
gencfaliy  arc  required  to  have  a 
bachelor's  degree  in'bicjchemi5tr>. 
biolog),  or  chemistT)  Man>  gradu 
ate  schoob  offer  programs  that 
emphasize  some  fldds  or  specialues 
of  biochemistry  '  over  others 
because  of  the  influence  of  the  t>pe 
of  research  being  done  at  the 
school  Therefore,  students  wishing 
to  specialize  should  select  their 
schools  carefully.  Graduate  training 
requires  actual  research  in  addition 
'  to  advanced  science  courses.  For 
the  doctoral  degree,  the  student 
specializes  m  one  field  of 
biochemistry  by  doing  intensive 
research  and  writing  a  thesis. 

Young  people  planning  careers 
as  bJpchemists  should  be  able  to 
>^rk  independently  as  part  of  a 
team.  Precision,  keen  powers  of  ob-' 
servation,  and  mechanical  aptitude 
also  are  important  Biochemists 
should  have  analytical  abilities  and 
curious  minds,  as  well  as  the  pa- 
tience and  perseverance  needed  to 
complete  the  hundreds  of  experi- 
ments that  may  be  necessary  to 
solve  one  problem. 

Graduates  with  advanced  degrees 
may  begin  l^ir  careers  as  teachers 
,  or  researchers  in  colleges  or  univer- 
sities. In  private  industry,  most 
begin  in  research  jobs  and  with  ex- 
perience may  advance  to  positions 
in  whicl)  they  plan  and  supervise 
research^. 

"New  graduates  with  a  bachelor's 
degree  usually  start  work  as 
research  assistants  or  {technicians. 
These  jobs  in  private  industry  often 
involve  testing  and  analysis.  In  the 
drug  industry,  for  example, » 
research  assistants  'analyze  the  in- 
gredients of  a  product  to  verify  and 
maintain  its  purity  or  quality. 

EmploymtnrOutfook 

Job  opportunities  for^bioch^ists 
with  advanced  degrees  should  \|>e 
favorable  through  the  mid-1 980*s. 
..The  employment  of  biochemists  is 
expected  to  grow  iFaster  than  the 
average  for  all  occupations  during 
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this  period,  creatmg  hundreds  of 
job  opemngs  each  year.  There  also 
wrill  be  many  opeamgs  each  year 
resulting  from  biochemists  who 
retire,  die,  or  transfer  to  other  oc- 
cupations. '  The  outlook  for 
biochemists  is  hased  on  the  assump- 
tion that  research  and  development 
expenditures  m  biochemistry  and 
related  sciences,  pmnanly  by  the 
Federal  Government,  will  increase 
through  the  mid-I980*s>  although  at 
a  slower  rate  than  dunng  the 
I960*s.  If  aaual  research  and  < 
development  expenditures  differ 
significantly  from  those  assumed, 
the  outlook  for,  bidchemists  wouid 
be  altered. 

The  anticipated  growth  in  this 
field  should  result  from  the  effon  to 
find  cures  for  cancer,  heah  disease, 
and  other  diseases,  and  from  public 


concern  with  environmental  pro- 
tection.  Biochemists  wiQ  also  be 
needed  m  the  drug  and  other  indus- 
tries and  m  hospitab  and  health 
centers.  There  will  also  be  some 
teachmg  opportunities  in  colleges 
and  universities,  but  the  recent 
slowdown  in  the  growth  in  college 
enrollments  ma>  mean  fewer 
teaching  opportuniues  than  in  the 
past. 

Earnings  and  Working 
Conditions 

Biochemi^  have  relatively  high 
salanes;  average  earnings  were 
about  twice  the  average  for  all  non- 
supervisory  workers  in  private  in- 
dustry, except  fanning.  According 
to  a  1974  survey  by  the  American 
Chemical  Society,  salaries  for 'ex- 
perienced  "biochemists  averaged 
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$15,000  for  those  with  a  bachelor's 
degree.  $15,100  for  those  with  a 
master's  degree,  and  $21^00  for 
thbsc  with  a  Ph.  D. 

Starting  salaries  paid  to 
biochemists  employed  by  colleges 
and  umversities  are  comparable  to 
those  for  other  faculty  members. 
Biochemists  in  educational  institu- 
tions often  ^pplement  their  in- 
comes by  engaging  in  outside 
research  or  consulting  work. 

Sources  of  Additional 

For  general  mformation  on 
careers  in  biochemistry,  contact 

Amcncui  Soocty  Biok>pcaJ  Ch«naJt» 
9650  RockviUc  Pitc,  BcthcvU,  Md 
200U 


LIFE  SCIENTISTS 

(DOT  040.081.041.081. 
041.168. 
04L181. 0415281) 

Nature  'of  tha  Work 

Dfe^ientists  study  all  aspects  of 
living  organisms,  emphasizing  the 
relationship  of  animals  and  plants 
to  their  environments.  • 

Almost  one-half  of  all  life 
scientists  are  in  research  and 
development  Many  work  in  labora- 
tories conducting  basic  research 
aimed  at  adding  to  our  knowledge 
of  living  organisms.  Knowledge 
gamed  from  th^^-^^K^rch  is  applied 
jn'tnedicine.  in  imptovemeni  of 
crop -yields,  and  to  the  DCitermeni 
of  the  natural  environmenK  When 
workmg  in  "laboralonesX  life* 
scientists  must  be  familiar  j  with 
research  techniques  and  c^plex 
laboratory  equipment  spetfas  elec- 
tro^j,.--4nicroscop«i*-'iuiow  ledge  of 
computers  also  is  useful  in  conduct- 
ing some  expenments.  Not  all 
research,  however,  is  performed  in 
laboratories.  For  example,  a 
botanist  who  explores  the  volcanic 
Alaskan  valleys  to  see  what  plants 
grow  there  also  is  doing  research. 


Uf«  ftd^ntfst  •x«min«s  animal  tiMu«. 


Teaching  in  a  college  or  universi- 
ty is  the  major  area  of  work  for 
more  than  ^ne-fourth  of  all  life 
scientists,  many  of  whom  also  do  in- 
dependent research.  Almost  one- 
fifth  are  in  some  type  of  manage- 
ment and  adrhinistrative  work  that 
raftges  from  planning  and  ad- 
ministering programs  for  testing, 
foods  and  drugs  to  directing  activi- 
ties at  zoos  or  botanical  gardens. 
Some  life  scientists  work  as  con- 
sultants to  business  firms  or  to 
government  in  their  areas  of  spe- 
cialization. Others  write  for  techni- 
cal publications  or  test  and  inspect 
foods,  drugs,  and  other  products. 
Son>e  work  in  technical  sales  and 
services  jobs  for  industrial  compa- 
nies where,  for  example,  they 
demonstrate  the  proper  use  of  new 
chemicals  or  technical  product^. 

Scientists  working  in  many  areas 


of  the  life  sciences  often  call  them- 
selves  biologists.  However,  the 
majority  are  classified  by  the  type 
of  organism  they  study  or  by  the 
specific  activity  performed 

Life  scientists  dealing  primarily 
with  plants  are  botanists  Some 
study  all  aspects  of  plant  life,  while 
others  work  in  specific  areas  such 
as  identifying  and  classifying  plants 
or  studying  the  structure  of  plants 
and  plant  cells/Some  botanists  con- 
centrate  on  the  capuse  and  cure  of 
plant  diseases. 

Some  life  scientists  are  con- 
cerned with  the  mass  development 
of  plants.  Agronomists  improve  the 
quality  and  yield  of  crops  by 
developing  new  growth  methods  or 
by  controlling  disease,  pests,,  and 
weeds.  They  also  analyze  soils  to 
determine  ways  of  increasing  acre 
age  yields  and  decreasing  soil  ero- 
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sion  Horttcultunsis  work  .  with 
orchard  and  garden  plants  such  as 
fruit  and  nut  trees,  vegetables,  and 
flowers  Thc>  seek  to  improve  plant 
culture  methods  for  the  purposes  of 
bcautiflcation  of  communities, 
hordes,  parks,  and  other  areas  as 
well  as  for  increasing  crop  quaiit) 
and  yields. 

Zoologists  concentrate  on  animal 
life  — its  ongin,  behavior,  and  life 
processes.  Some  conduct  expcn 
menial  studies  with  hve  animals  and 
others  examine  4isscctcd  animals  m 
laboratories.  Zoologists  are  usuall) 
identified  b>  the  animaJ  group  stu 
died'— ornithologists    ibirds^,  en 
tomolpgists  (insects),  and  mam- 
-rrlalQ^ts  (mammals).  ^ 

Animal  husbandry  specialists  do 
research  on  the  breeding,  feeding, 
and  diseases  of  domestic  farm 
animals.  Vetennanans  study  dis- 
eases and  abnormal  functioning  in 
animals.  (See-  statement .  on 
Vetennanans  elsewhere  in  the 
Handbook.) 

Life  scientists  who  investigate  the 
growth  and  c|iaractenstics  of 
microscopic  organisms  such  as  bac- 
«^na,  viruses,  and  molds  are  called 
microbiologists*  They  isolate  organ- 
isms and  gro^  them  for  close  ex- 
amination under  a  microscope. 
Medical  microbiologists  are  con- 
cerned with  problems  such  as  the 
relationship  between  bactena  ^d 
disease  or  the  effect  of  antibiotics 
on  bacterid.  Other  microbiologists 
may  specialize  in  soil  bactenology 
(effect  of  microorganisms  on  soil 
fertility),  virology  (viruses),  or  im- 
munology (mechanisms  that  fight 
infections). 

Anatomists  study  the  structure  of 
organisms,  from  ceH  structure  to 
the  formation  of  tissues  and  organs 
Many  specialize  in  human  anatomy 
Research  methods  may  entail  dis- 
sections  or  thp  use  of  electron 
microscopes. 

Some  life  scientists  apply  their 
specialized  knowledge  across  a 
number  of  areas,  and  may  be  clas- 
sified by  *the  functions  performed. 
Ecologists,  for  example,  study  the 
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mutual  relationship  atnong 
t^ns  and  their  environments.  The> 
are  interested  m  the  effects  of  en- 
vironmental mfluences  such  as  rain 
fall,  temperature,  and  altitude  on 
organisms.  For  example,  ecologists 
extract  samples  of  plankton 
(nucroscopic  plants  and  animals) 
from  bodies  of  water  to  determine 
the  effects  of  pollution,  and  meas 
urc  the  radioactive  cpntent  of  fish, 
Embryologists  study  the  develop- 
ment of  art  organism  from  a  fertil- 
ized egg  through  the  hatching 
process  or  gestation  penod.  The> 
investigate  the  causes  of  health) 
and  abnormal  development  in  or 
ganisms. 

Nutritionists  examine  the  bodily 
processes  through  which  food  is 
utilised  and  transformed  into  ener- 
gy ^  They  learn  how  vitamins, 
mih'erals,  proteins,  an^  other 
nutrients  build  and  repair  tissues 

Pharmacologists  conduct  tests  on 
animals  such  as  rats,  guinea  pigs, 
and  monkeys  to  determine  the  ef- 
fects of  drugs,  gases-,  poisons,  dusts, 
and  other  substances  on  the  func- 
tioning of  tissues  and  organs  They 
may  develop  new  or  improved 
drugs  and  medicines 

Pathologists  specialize  in  the  ef- 
fects of  diseases,  parasitbs,  and  in- 
sects on  human  cells,  tissues,  and 
organs  Others  may  investigate 
genetic  variations  caused  by  drugs 

Biochemists  and  biological 
oceanographers,  who  are  also  life 
scientists,  are  included  in  separate 
statements  elsewhere  in  the  Hand^ 
book. 


Places  ot  EmployrMnt 

An  ^estimated  190,000  persons 
worked  as  life  scientists  in  1974.  Al- 
most 50,000  were  agricultural 
scientists,  about  75 ,000  were 
biological  scientists,  aiKi  almost 
65,000  were  medical  scientists. 
About  6ne-fifthof  all  biological  and 
agricultural  scientists  were  women. 

Colleges  and  univenities  employ 
nearly  three-fifths  of  all  life 
scientists,  in  both  .  teaching  _and 


research  jobs.  Medical  schools  and 
hospitals  also  employ  large  num- 
bers of  medical  mvestigaton.  Siza> 
ble  numbers  of  agronomists,  hor- 
ticulturists, animal  husbandry  spe- 
cialists, entomologists,  and  other 
agriculture-related  specialists  work 
,  for  Slate  agncultural  colleges  and 
agricultural  experiment  stations. 

About  25,000  life  saentists 
worked  for  the  Federal  Govern* 
ment  in  1974.  Of  these,  almost  half 
worked  for  the  Department  of 
Agnculture,  with  large  /lumbers 
also  in  the  Department  of  the  Inten- 
or,  and  m  the  National  InsUtutes  of 
Health.  State  and  local  govern- 
ments combmed  employed  21,000 
iife  scientists. 

Approximately  25,000  life 
scientists  work  in  private  industry, 
mostly  in  the  pharmaceutical,  in- 
dustrial chemical,  and  tbod 
processing  mdustries.  More  than 
4,000  work  for  nonprofit  research 
organizations  and  foundatioM^d 
a  few  are  self-employed. 

Life  scientists  are  fairly  evenly 
'''distributed  across  the  United 
States,  but  there  are  employment 
concentrations  in  «  some 
metrop>olitan  areas— for  example, 
nearly  6  percent  of  all  agricultural 
and  biological  scientists  work  in  the 
Washington,'  D.C.  meti'opolitan 
area.  Life  science  teachers  are  con- 
centrated in  communities  with  large 
universities. 

Training,  Othar  Qualifications, 
and  Advancamant 

Young  people  seeking  a  career  in 
the  life  sciences  should  plan  to  ob- 
tain an  advanced  degree.  The  Ph. 
D.  degree  generally  is  required  for 
college  teaching  and  for  indepen- 
dent research.  It  is  also  necessary 
for  many  jobs  administering 
research  programs.  A  master's 
degree  is  sufficient  for  some  jobs  m 
applied  research  and  college 
teaching.  A  professional  health 
degree  it  necessary  for  some  jobs  m 
medical  research  (See  section  on 
Health  Occupatio;is  elsewhere  in 
the  Handbook.) 


er|c 


36o 


LIFE  SCIENCE  CX:Cl  PATIOSS 


153 


The  bachelor's  degree  is 
adequate  preparation  for  some 
'  beginning  jobs,  but  promotions 
often  are  limited  for^'thosc  vwho  hold 
no  higher  degree  New*  graduates 
v^ith  a  bachelor's  degree  can  start 
their  careers  in  testing  and  inspect 
ing  job$.  or  become  technical  sales 
and  service  representatives.  The> 
also  ma>  become  advanced  techm 
cians.  particularly  in  medical 
research  or.  N^ith  courses  in  educa- 
tion, a  high  school  biolog)  teacher 
(See  statement  on  Secondary 
School  Teachers  else wr here  m  the 
Handbook  ) 

Most  colleges  and  universities 
offer  life  science  cumculums.  How- 
ever, courses  differ  from  one  col- 
lege to  another.  For  example, 
hberal  arts  colleges  may  emphasize 
the  biological  sciences,' while  many 
State  universities  and  land  grant 
colleges  offer  'good  programs  in 
agricultural  science. 

Young  people  seeking  careers  in 
the  life  sciences  shoQld  obtain  the 
broadest  possible  undergraduate 
background  in  biology  and  other 
sciences.  Courses  taken  should  in- 
clude biology,  chemistry,  physics, 
and  mathematics. 

Many  colleges  and  universities 
confer  advanced  degrees  in  the  life 
sciences.  Requirements  for  ad- 
vanced degrees  usually  include  field 
work  and  laboratory  research  as 
well  as  classroom  studies  and 
preparation  of  a  thesis.  . 

Young  people  planning  careers 
as  life  Aientists  should  be  able  to 
work  independently* or  as  part  of  a 
team  and  must  be  able  to  commu- 
nicate welL  Physical  stamina  is 
necessary  for  those  interested  in 
research  in  remote  places. 

Life  scientists  who  have  ad*> 
vanced  degrees  usually  begin  in 
research  or  teaching  jobs.  >yith  ex- 
perience, they,  may  advance  to  jobs 
such  as  supervisors  of  research  pro- 
grams, 

Ennpk>ynn«nt  Outlook 

Employment   opportunities  for 


life  scientists  are  expected  to  be 
good  for  those  vwith  advanced 
degrees  through  the  mid-1980's, 
but  those  with  lesser  degrees  ma> 
experience  competition  for  availa 
ble  jobs.  However,  a  degree  m  life 
science  is  also  useful  for  entry  to 
oc^pations  related  to  life  science 
such  as  research,£issLStant,  laborato- 
ry technologist,  and  the  health  care 
occupations.  Employment  in  the 
life  sciences  is  expected  to  increase 
faster  than  the  average  for  all  occu- 
pations over  this  penod,  creating 
many  new  jobs.  In  addition,  some 
openings  will  occur  as  life  scientists 
retire,  die,  or  transfer  to  other  oc- 
cupations. 

The  growth  in  employment  in  the 
life  sciences  will  be  influenced  by 
'  the  increased  interest  in  prcscrvmg 
the  natural  environment  and  by  a 
continuing  interest  in  medical 
research    Employment  opportuni- 


ties in  industry  and  government 
should  increase  because  of  a  need 
for  research  and  development  in 
environmentally  related  areas  and 
to  administer  new  laws  and  stand* 
ards  for  environmental  protectioa 
Greater  interest  m  the  environment 
on  the  part  of  college,  junior  col- 
lege, and  high  school  students  could 
result  in  some  increased  opportuni- 
ties for  life  science  teachers  in  these 
schools.  While  employment  in  col- 
leges and  universities  is  expected  to 
increase,  it  will  grow  at  a  slower 
rate  than  in  the  past,  primarily 
because  of  the  anticipated  slower 
overall  rate  of  growth  in  college  and 
university  enrollments. 


Earninst  and  Worfctng 
CondKlont 

Life  scientists  receive  relatively 
high  salanes,  their  average  earnings 
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arc  more  than  twice  those  of  nonsu* 
pcrvisory  workers  in  private  indus- 
try»  except  farming. 

Beginning  salary  offers  in  private 
industry  in  1974  averaged  $9,420  a 
year  for  bachelor's  degree 
.  recipients'  in  agricultural  science 
and  $8»640  a  year  for  bachelor's 
degree  recipients  in  biological 
science. 

In  the  Federal  Government  in 
late  1974,  life  scientists  having  a 
bachelor's  degree  could  begin  at 
$8,500  or  $10*520  a  year,  depend- 
ing on  their  college  records.  Life 
scientists  having  the  master's 
degree  could  start  at  $10»520  or 
$12,841,  depending  on  their 
academic  records  or  previous  work 
experience.  Those  having  the  Ph. 
D.  degree  could  begin  at  $15,481  or 
$18,463.  Agricultural  and  biologi- 
cal scientists  in  the  Federal  Govern- 
ment averaged  $20,300  a  year. 

Earnings  of  all  biological 
scientists  averaged  about  $  1 8,500  a 
year  in  1974.  Life  scientists  who 
have  the  M.D.  degree  generally 
earn  more  than  other  life  scientists 
but  less  than  physicians  in  private 
practice. 

Most  life  scientists  work  in  well- 
lighted,  well-ventilated,  and  clean 
laboratories.  Some  jobs,  however, 
require  .working  outdoors  under  ex- 
treme weather  conditions,  doing 
strenuous  physical  work. 

SourcM  of  Additional  ^ 
'  l\  Information 

General  information  on  careers 
in  the  life  sciences  is  available  from. 


American  Institute  of  BioloficaJ  Sciences. 
1401  Wilson  Boulevard.  AHinftoti,  Va. 
22209. 

American  Society  for  Horticuiturai  Science, 
National  Center  for  American  Horticu^ 
turc.  Mt  Vernon.  Va.  22J2L 

American  PbysoloficaJ  Society,  Education 
Office.  9650  Rockville  Pike.  Beth^da. 
'  Md.  20014. 

Dr.  i.  Frank  McCormick.  btrectA-.  Oradu- 
ate  Program  m  Ecotofy.  Untvemty  of 
Tennenee',  Knoxville.  Terai.  379 16. 

Sp<^:ial  information  on .  Federal 
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Government  careers  is  available 
from:  — 

VS.  Civil  Service  Commission,  Washtn|;ton 
Area  Office,  1900  E  St  NW..  Washmf- 
ton.  D.C.  20415. 


SOIL  SCIENTISTS 

(D.OT.  040.081)  ✓ 

Nature  of  th«  Work 

Soil  scientists  study  the  physical, 
chemical.'  and  biological  charac- 
teristics and  behavior  of  soils.  They 
investigate  soils  both  in  the^  field 
and  in  the  laboratory  and  classify 
them  according  to  a  national  system 
of  soil  classification.  From  their 
research,  scientists  can  classify  soil 
to  respond  *  to  management 
questions  concerning  its  capability 
to  produce  crops,  grasses,  and 
trees,  and  its  suitability  for  the 
erection  of  foundations  for 
buildings  and  other  structures.  Soil 
scientists  prepare  maps,  usually 
based  on  aerial  photographs,  on 
v^hich  they  plot  the  individual  kinds 
of  soil  ^d  other  landscape  features  ^ 
'significant  to  soil  type  and  manage-  ^ 
ment  in  relation  to  land  ownership 
lines,  field  boundaries,  roads,  and 
other  conspicuous  fealbres. 

Soil  scientists  also  conduct 
research  to  determine  the  physical 
and  chemical  properties  of  sojls  to 
understand  their  behavior  and 
origin.  They  predict  the  yields  of 
cultivated  crops,  grasses,  and  trees, 
under  alternative  combinations  of 
management  practices. 

Soil  science  offers  opportunities 
for  those  who  wish  to  specialize  in 
soil  classification  and  mapping,  soil 
(geography,  soil  chemistry,  soil 
kphysics,  soil  microbiology,  and  soil 
mianagement.  Training  andv^x- 
p^nence  in  .soil  science  also  will 
prepare  persons  for  positions  as" 
farm  managers,  land  appraisers, 
and  many  other  professional  posi- 
tions. 


PfaMt  of  Emp(o]rm«nt 

An  estimated' 3  >500  soil  scientists 
were  employed  in  1974.  Most  soil 
scientists  are  employed  by  agencies 
of  the  Federal  Government,  Slate 
experiment  stations,  and  colleges  of 
agriculture.  However,  many  are 
employed  in  a  wide  range  of  other 
public  and  private  institutions,  in- 
cluding fertilizer  companies, 
private  research  laboratories,  in- 
surance companies,  banks  and 
other  lending  agencies,  real  estate 
firms,  land  appraisal  boards.  State 
conservation  departments,  and  ^ 
farm  management  agencies.  A  few ' 
are  independent  consultants,  and 
others  work  for  .consulting  firms. 
An  increasing  number  are  em- 
ployed in  foreign  countries  as 
research  leaders,  consultants,  and 
agricultural  managers. 

Training  and  Advancamont 

Traimng  in  a  college  or  university 
of  recognized  standing  is  important 
in  obtaining  employment  as  a  soil 
scientist  For  Federal  employment, 
the  minimum  qualificati^^^4br  en- 
trance is  a  bachelor's  degree^th  a 
major  tfi  soil  science  or  in  a  closely 
related  field  x>f  study,  and  with  3C^ 
semester  hours  of  course  work  in 
the  biological,  physical,  and  earth 
sciences,  including  a  minimum  of 
IS  semester  houn  in  soils.  In  the 
case  of  s(^  research,  those  having 
graduatil^uning-^especially  those 
with  the  doctorate— can  be  ex- 
pected tol^vance  into  a  re^nsi- 
ble  and  high  paying  position.  Soil 
scientists  who  are  qualified  for 
work  with  both  field  and  laboratory 
data  have  a  special  advantage. 

Many  colleges  and  universities 
offer  fellowships  and  auistantships 
for  graduate  training,  or  employ 
graduate  students  for  part-time 
teaching  or  research. 

Employmant  Outtoek  ^ 

The  demand  is  increasing  for  soil 
scientists  to  help  complete  the 
scientific  clautfication  and  evalua- 
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tion  pf  the  soil  resources  in  the 
Cnited  Sutcs  One  of  the  major 
program  objectives  of  the  Soil  Con 
scrvation  Service  of  the  US  De 
partment  of  Agriculture  is  to 
complete  the  soil  survey  of  all  rural 
lands  in  the  United  States,  This  pro- 
gram includes  soil  classification  and 
soil  interpretation  for  use  by 
agriculturists,  engineers,  and  land- 
use  planners 

Also,  demand^  is  increasing  for 
both  basic  and  applied  research  to 
increase  the  efficiency  of  soil  use. 


sional  expenence,  and  mdividual 
abilities.  The  entrance  salary  in  the 
Federal  service  for  graduates  hav- 
ing a  B.S.  degree  was  $8,500  in  late 
1974.  They  may  expect  advance- 
ment to  $10,520  after  1  year  of 
satisfactory  performance.  Further 
promotion  depends  upon  the  in- 
dividuaPs  ability  to  do  high  quality 
work  and  to  accept  responsibility. 
Earnings  of  well-qualified  Federal 
soil  scientists  with  several  years  of 
experience  range  from  $15,481  to 
$25,581  ayear. 
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obtained  from  the  U.S.  Civil  Serv- 
ice Corranission,  Washington,  D.C. 
20415,  Office  <rf  Personnel,  U.S. 
Department  of  Agnculture,  Wash- 
ington, D.C.  20250.  any  office  of 
the  Department's  Soil  Conserva- 
tion  Service,  any  college  of  agncul- 
ture, or  the  Amencan  Society  of 
Agronomy,  677  "  S.  Segoe  Rd., 
Madison,  Wis.  537 1  1. 

See  also  statements  on  Chemists 
and  Life  Scientists.  « 


Earnings 

Yhe  incomes  of  soil  scientists  de- 
pend upon  their.education,  profes- 


SourcM  of  Additional 
Information  . 

Additional  information  may  be 
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MATHEMATICS  OCCUPATIONS 


Mathematics  is  both  a  science 
and  a  tool  essential  for  niany  ictnds 
of  work.  As  a  tool,  mathematics  is 
necessary  for  understanding  and  ex- 
pressing ideas  in  science,  engineer- 
mg«  and,  increasmgly.  in  human  af- 
fairs. The  appJication  of  mathemati- 
cal techniques  in  these  fields  has 
creased  greatly  because  of  the 
widespread  use  of  computers, 
which  enable  mathematicians  to  do 
complex  problems  rapidly  and  effi- 
ciently. As  a  result,  employment 
opportunities  for  persons  trained  in 
mathematics  have  expanded  rapidly 
in  recent  years. 

Young "  people  considenng 
careers  in  mathematics  shoufd  be 
able  to  concentrate  for  long  periods 
of  time..  They  should  enjoy  working 
independemtly  with  ideas  and  solv- 
ing problems,  and  must  b<^  able  lo 


present  their  findings  in  wntten  re* 
ports. 

This  section  describes  two 
.occupations — mathematician  and 
statistician.  A  statement  on  ac- 
tuanes.  d  closely  related  mathema- 
tics occupation,  is  discussed  in  the 
section  on  Insurance  Occupations. 
Entrance  into  any  of  these  fields  re- 
quires college  training  in  mathema- 
tics. For  many  types  of  work, 
graduate  education  is  necessary. 

Many  other  workers  in  the  natu- 
ral  and  social  sciences  and  m  data 
proce^ng  use  mathemaucs  exten- 
sively, although  they  are  not  prf- 
manly  mathematicians.  These  oc- 
cupations are  discussed  elsewhere 
in  the  Handbook^  as  are  jobs  for 
high  school  mathematics  teachers, 
cpvered  in  the  statement  on  Sec- 
ondary School  Teachers. 


Ma^Miiatldan  considers  tachnicat  problafn  «•  txplalnad  by  •ngin*#r. 


MATHEMATICIANS 

(D.O.T.  020.088) 

Nature  of  tht  Work 

Mathematicians  today  are  en* 
gaged  in  a  wid^  variety  of  activities, 
ranging  from,  the  creatioir  df  new 
'  theories  to  the  translation  of  scien- 
tific  and  managerial  problems  into 
mathematical  terms. 

There  are  twd  broad  classes  of 
mathematical  work:  pure  (theoreti- 
cal) mathematics;  and  applied 
mathematics,  which  includes  solv- 
ing numerical  problems  Theoredcal 
mathematicians  advance  mathemat- 
ical science  by  developing  new 
principles  and  new  relationships  be- 
tween existing  princjples  of 
mathemadcs  They  seek  to  increase 
basic  knowledge  without  necessar- 
ily considering  its  pracucal  use 
Yet,  this  pure  and  abstract  know- 
ledge Ijas  been  instrumental  in  pro- 
ducing many  scientific  and  engineer- 
ing achievements.  For  example,  in 
1854  Bem£u*d  Riemann  invented 
a  seemingly  impractical  non- 
Euclidian  geometry  that  to  be- 
come part  of  the  theory  of  relativity 
developed  by  Albert  Einstein  mdre 
than  a  half-crfntury  later.  ---^^ 

Mathematicians  in  applied  woBb 
use  mathematics  to  develop  theoj 
ries,  techniques,  and  approaches  ta 
solve  problems  in  natural  science] 
social  science,  management,  an< 
engineering.  Their  work  rang( 
from  analysis  of  the  reliability  df 
space  vehicle  systems  to  studies  ^f 
the  effects  of  new  drugs  on  disease. 

Much  work  in  applied  mathe- 
matics, however,  is  carried  on  by 
persons  other  than  mathematicians. 
In  fact,  the  number  of  workers  who 
depend  to  a  greater  or  lesser  extent 
upon  mathematical  expertise  is 
many  times  greater  than  the 
number  actually  designated  as 
mathematicians. 

Placts  of  Employmtnt 

About  40,000  persons  worked  as 
mathematicians  in  1974,  about  one- 
fifth  of  them  women. 
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• '    MATHEMATICS  OCCUPATIONS 

Roughly  three*fourths  of  all 
mathematicians  worked  in  colleges 
and  universities.  Most  were 
teachers,  some  worked  maini>  m 
research  and  development  with  few 
or  no  teaching  duties 

Most  other  mathematicians 
^  worked  in  private  industry  and 
government  In  the  private  sector, 
major  employers  were  the 
aerospace.  communications, 
machinery,  and  electrical  equip- 
ment industries  The  Department  of 
Defense  employed  most  of  the 
mathematicians  working  in  the 
Federal  Government 

Mathematicians  work  in  all 
States,  but  are  concentrated  in 
those  with  large  industrial  areas  and 
large  college  and  university  enroll 
,  ments.  Nearly  half  of  the  total  are 
employed  in  seven  States — Califor- 
nia, New  York.  Massachusetts, 
Pennsylvania,  Illinois,  Maryland, 
and  New  Jersey.  Of  the  total,  one- 
fourth  live  in  three  metropolitan 
areas— New  York  City;  Washing- 
ton. D  C  ;  and  Los  Angeles^Long 
Beach,  California. 

Xratnlng,  Oth«r  Qualifications, 
and  Advancamant 

An  advanced  degree  is  the  basic 
requirement  for  beginning  teaching 
jobs,  as  well  as  for  most  research 
positions.  In  most  colleges  and 
universities,  the  Ph.  D.  degree  is 
necessary  for  full  faculty  status. 

Advanced  degrees  are  ajso 
required  for  an  increasing  number 
of  jobs  in  industry  and  government, 
m  research,  and  in  many  areas  of 
apphed  mathematics.  However,  the 
bachelors  degree  is  adequate 
preparation  for  many  positions  in 
private  industry  and  the  Federal 
*Govemment. 

Some  new  graduates  having  a 
bachelors  degree  assist  senior 
mathematicians  by  performing 
computations  and  solving  less  ad* 
y^nced  problems  in  applied 
research.  Others  work  as  research 
or  teaching  assistants  in  colleges 
and  universities  while  studying  for 
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an  advanced  degree. 

The  bachelor's  degree  in  matl:ie> 
matics  is  offered  by  most  col- 
leges and  universities.  Mathematics 
courses  usually  required  for  a  de- 
gree are  analytical  geometry,  cal- 
cuius,  differential  equations,  prob- 
ability and  statistics,  mathematical 
analysis,  and  modem  algebra.  A 
prospective  college  mathematics 
student  should  take  as  many  math- 
ematics courses  as  possible  while 
still  enrolled  in  high  school. 

More  than^  400  cblleges  and 
universities  have  programs  leading 
to  the  master's  degree  in  mathe* 
matics^bout  150  also  offer  the  Ph. 
D.  In  graduate  school,  students 
build  upon  the  basic  knowledge 
acquired  in  earlier  studies.  They 
usually  concentrate  on  a  specific 
field, of  nriathematics,  such  as  al* 
gebra,  mathematical  analysis,  or 
statistics,  by  conducting  research 
and  taking  advanced  courses. 

For  work  in  applied  mathematics, 
training  in  the  field  in  which  the 
mathematics  will  be  used  is  very  im- 
portant. Fields  in  which  applied 
mathematics  is  used  extensively  in* 
elude  physics,  engineering,  and 
operations  research;  of  incre^ing 
importance  are  business  and  indus- 
trial manacgement,  economics, 
statistics,  chemistry  and  life 
sciences^  and  the  behavioral 
sciences.  Training  in  numerical 
analysis  and  programming  is  espe* 
cially  desirable  for  mathematicians' 
working  with  computers. 
"  Mathematicians  need  good 
reasoning  ability,  persistence,  and 
the  ability  to  apply  basic  principles 
to  new  types  of  problems.  They 
must  be  able  to  communicate  well 
,with  others  since  they  often  must 
listen  to  a  non-mathematician 
describe  a  problem  in  general 
terms,  and  check  and  rechpck  to 
make  *sure  thpy  understand  the 
mathematical  solution  that  fs 
needed. 

Employmant  Outlook 

Although  employment  of  mathe- 
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maticians  is  expected  to  increase 
about  as  fast  as  the  average  for  all , 
occupations  through  the  mid* 
1980's,  thi^te  of  growth  is  slower 
than  occurred  in  the  past  Even  if 
the  number  of  degrees  granted  in 
mathematics  each  year  remains  at 
Its  present  level,  the  number  of  peo- 
ple seeking  employment  is  expected 
to  exceed  job  openings.  As  a  result, 
persons  seeking  employment  as 
mathematicians  are  expected  to 
face  keen  competition  throughout 
the  period. 

Theoretical* mathematicians  are 
expected  to  have  the  most  difficulty 
in  finding  employment.  They  have 
traditionally  worked  in  colleges  and 
universities,  where  employment 
graKfth  is  now  expected  to  be 
slowest. 

•  holders  of  advanced  degrees  in 
applied  mathematics  should  have 
the  least  difficulty  in  f^iing^ 
satisfactory  ^employment.  P^ate 
industry  and  governmental  agencies 
will  need  applied  mathematicians 
for  work  in  operations  research,  nu- 
merical analysis,  computer  systems 
programming,  applied  ma^emati* 
.cal  physics,  market  research  and 
commercial  surveys,  «and  as  con* 
sultants  in  industrial  laboratories. 
Work  in  applied  mathematics 
requires  both  a  high  degree  of 
mathematical  competence  and  a 
knowledge  of  the  field  of  applica- 
tion. 

Cpllege  graduates  with  degrees  in 
mathematics  should  be  able  to  find 
jobs  in  other  fields,  because  the 
education  necessary* for  a  degree  in- 
mathematics  is  also  £l  good 
background  for  other  jobs  that  rely 
heavily  on  the  application  of  mathe* 
matical  theories  and  methtxis. 
Mathematics  majors  are  likely  to 
find  openings  in  statistics,  actuarial 
work,  computer  programming,  ^ 
systems  analysis,  economics,  en- 
gineering, and  physical  and  life 
sciences.  Employment  opportuni- 
ties in  these  Gelds  will  probably  be 
best  for  those  who  combine  a  major 
in  mathematics  with  a  minor  in  one 
of  these  subjects.  ^ 


358 

New  graduates  will  also  find 
openings  as  high  school  giathe- 
matics  teachers  after  completing 
professional  education  courses  and 
other  requirements  for  a  Stale 
teaching  certificate.  (See  statement 
%p  Secondary  School  Teachers  else- 
where in  the  Handbook.) 


Earnings  snd  Working 
Condltlont  ' 

.  In  1974,  mathematicians  earned 
average  salanes  over  twic^  as  high 
as  the  average  for  nonsupervisory 
workers  in  pnvate  industry,  except 
farming.  Starting  salanes  for  mathe- 
maticians with  a  bachelor's  degree 
^averaged  about  $10,300  a  year. 
Those  with  a  master's  degree  could 
start  at  about  $12,500  annually. 
Salaries  for  new  graduates  having 
the  Ph.  D.,  most  of  whom  had  some 
experience,  averaged  over  $  1 6,0e€L/^O"^^^* 


Sourest  of  AddKlonal 
informttion 

Several  brochures  are  available 
that  give  facts  about  the  field  of 
mathematic;^,  including  career  op- 
portunities, professional  training, 
and  colleges  and  universities  with 
degree  programs. 

Seeking  Employment  in  the 
Maihemaiicdl  Sciences --'is  available 
for  25  cents  from: 

Amencan  Mathemabcal  Society.  P  O  Box 
6248.  Providence,  R  I  02940 

Professional     Opportunities  in 
Mathematics  (50  cents)  and  Guide 
Book  to  Departments  in  the  Mathe 
matical  Sciences  (75  cents)  are  pro 
vided  by. 

Malhemaiicai  Associauon  of  Amcnca.  1225 
Connecticut  Ave  NW  .  Washington. 
DC  20036 

For  specific  information  on 
careers  in  applied  mathematics. 


In  the  Federal  Government  in 
1974,  ihathematicians  having  the 
'  baChefor^s  •  degree  and  no  ex- 
penence  could  start  at  either 
$8,500  or  $10,520  a  year,  depend- 
ing on  their  college  records.  Those 
with  the  master's  degree  could  start 
at  $12,841  or  $15,481,  and  persons 
having  the  Ph.  D.  degree  could 
bjegin  at  either  $15,481  or  $18,463. 
The  average  salary  for  all  mathe- 
m^^ticians  in  the  Federal  Govern- 
ment was  about  $2 1,500  in  1974. 

Salaries  paid  to  college  and 
university  teachers  vary  greatly  de- 
pending both  on  th^uality  and  lo- 
cation of  the  school  and  the  ability 
and  ^xperieiKre  of  the  individual. 
According  to  the  American  Mathe- 
matical Society,  college  and  univer- 
sity teachers  generally  earned  from 
as  low  as  $8,000  a  year 
(instructors)  to  as  high  as  $25,000  a 
year  (profes5ors)in  1974  Some 
were  paid  over  $30,(X)0  anmially. 

Mathematicians  on  college  and 
university  staffs  often  supplement 
their  regular  salaries  with  income 
from  summer  teaching,  special 
research  projects,  consulting,  and 
.  writing. 


Societ)  for  Indubtnal  and  Applied  Mathe 
matics.  33  S  1 7th  St ,  Philadelphia.  Pa 
19103 

For  Federal  Government  career 
information,  contact  any  regional 
ofTice  of  the  U  S  Civil  Service 
Commission  or: 

lnteragenc>  Board  of  L  S  Ctvil  Service  Ex 
aminers.  1900  E  St  NW  .  Washington. 
DC  20415 


STATISTICIANS 

(D.O.T.y 
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Nsturt  of  lh«  Work 


Statistics  are  numbeivthat  h^ 
describe  the  charactemtics 
world  and  its  inhabitants.  Statistic 
cians  devi^ercsnyout  and  analyze 
surveys  and  experiments,  and  in- 
terpret their  numerical  results.  In 
doing  so,  they  apply  their 
knowledge  of  statistical  methods  to 
a  particular  subject  area,  such  as 
economics,  human  behavior,  natu- 
ral science,  or  engineering.  They 
may  use  statistical  techniques  to 
predict    population    growth  or 
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economic  conditions,  develop 
quality  control  tests  for  manufac- 
tured products,  or  help  business 
mar^dgers  and  government  officials 
make  decisions  and  evaluate  the 
results  of  new  programs. 

Often  statisticians  are  able  to  o\f%, 
tain  accurate  information  about  a 
group  of  people  or  things  by  survey- 
ing'^ sample,  rather  than  the  whole 
group.  For^xample,  television  rat- 
ing services  ask  only  a  few  thousand 
families,  rather  than  all  viewers, 
what  ph)grams  they  watch.  Statisti- 
cians decide  where  to  get  the  data, 
determine  iht  type  and  size  of  the 
sample  group,  and  develop  the  sur 
vey  questionnaire  or  reporting 
form.  They  also  prepare  iifstruc- 
tions  for  workers  who  will  tabulate 
the  returns.  Statisticians  who  design 
experiments  prepare  mathematical 
models  to  test  a  particular  theory. 
Those  in  analytical  work  interpret 
collected  data  and  summarize  their 
findings  in  tables,  charts,  and  writ* 
ten  reports.  .Some  statisticians, 
called  mathematical  statisticians, 
use  mathematical  theory  to  design 
and  improve  statisticlM  methods. 
*  Because  .the  fie^d  of  statistics  has 
such  a  wide  application,  it  is  some- 
times difficult  to  distinguish  statisti- 
cians from  specialists  in  other  fields 
who  use  statistics.  For  example,  a 
statistician  working  with  data  on 
economic  conditions  may  have  the 
title  of  economist. 
> 


Placet  of  Emproym«nt 

Approximately  24,000  p)ersons— 
about  one-third  of  them  women- 
worked  as  statisticians  in  1 974. 
About  2  out  of  3  statisticians-were 
in  private  industry,  primarily  in 
manufacturing,  public  utilities, 
finance,  and  insurance  companies. 
I^ghly  one-eighth  worked  for  the 
federal  Government,  primarily  in 
the  Departments  of  Commerce, 
Agriculture,  Defense,  and  Health, 
Education,  and  Welfare.  Others 
worked  in, State  and  local  govern- 
ment and  colleges  and  universities. 

Although, statisticians  work  in  all 
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Statistician  assamblts  data  for  market 
rasa  arch  project  " 


parts  of  the  counlrV,  most  £re  in 
metropolitan  areas^  and  about  one- 
fourth  lived  in  three  areas— New 
York  City;  Washington,  D.C.;  and 
Los  Angeles-Long' Beach,  CaHfor- 
nia.  ^ 

Training,  Othtr  Qualifications, 
and  Advancemtnt 

A  bachelor's  degree  with  a  major 
in  statistics  or  mathematics  is  the 
minimum  educational  requirement 
for  many  beginning  jobs  in 
statistics.  For  other  beginning 
statistical  .jobs,  howler,  a 
bachelor's  degree  with  a  major  in 
an  applied  field  such  as  economics 
or  natural  science  and  a  minor  in 
statistics  is  preferable.  A  graduate 
degree  in  mathematics  or  statistics 
is  essential  for  college  and  universi- 
ty  teaching  and  helpful  for  promo- 
tion to  top  administrative  and  con- 
sulting jobs. 

About  120  colleges  and  universi 
ties  offered  statistics  as  a  concen 
tration  f6r  a  bachelor's  degree  in 
1974  Schools  offer  either  a  degree 
in  mathematics  or  a  sufTicienl 
number  of  courses  in  statistics  to 
qualify   graduated  for  beginning 


positions.  Required  subjects  tor 
statistics  majors  include  mathe- 
matics through  differential  and  in- 
tegral calculus,  statistical  methods, 
and  probability  theory.  Courses  in 
computer  uses  and  techniques  are 
useful  for  m^y  jobs.  For  quality 
control  positions,  training  in  en- 
gineering or  a  physiccil  or  biological 
science  and  in  the  application  of 
statistical  methods  to  manufactur- 
ing pr6cesses  is  desirable.  For  man> 
market  research,  business  ancilysis, 
and  forecasting  jobs,  courses  in 
economics  and  business  administra- 
tion are  helpful. 

Over  100  colleges  arid  universi- 
ties offered  graduate  degrees  in 
statistics  in  1.974,  and  many  other 
schools  offered  one  or  two  graduate 
level  statistics  courses.  Xhe  usual 
requirement  for  entering  a  graduate 
program  is  a  bachelor's  degree  with 
a  good  background  in  mathematics. 

Beginning  statisticians  who  have 
only  the  bachelor's  degree  often 
spend  much  of  their  time  perform- 
ing routine  work  under  the  supexvi- 
sion  of  an  experienced  statistician. 
Through  experience,  theyjnay  ad- 
vance'to  positions  of  greater  techni- 
cal and  supervisory  responsibility. 


Emptoyment  Outlook 

Employment  opportunities  ior 
persons  who  combine  training  in 
statistics  with  knowledge  of  a  fiefS^^ 
of  application  are  expected  to.  ^ 
favorable  through  the  mid  l980's. 
Besides  the  faster,  than  average 
growth  expected  in  this  field,  addi- 
tional statisticians  will  be  needed  to 
replace  those  who  ^e,  retire,  or 
transfer  to  other  Occupatiops.  * 

Private  industry  will  require  in- 
creasing numbers  of  statisticians  for 
quality  control  in  manufacturing. 
Statisticians  with  a  knowledge  of 
engineering'  and  the  physical 
sciences  will  find  jobs  working  with 
scientists  and  engineers  in  research 
and  development.  Business  figns 
wi]l  rely  mor^  heavily  than  in  the 


past  on  statisticians  to  forecast 
sales,  analyze  business  conditions, 
modernize  accounting  procedures, 
and  help  solve  management 
prol^ems. 

Government  agencies  will  need 
statisticians  for  existing  and  new 
programs  in  fields  Such  as  social 
sfccuriiy,  health,  education,  and 
jeconomics.  Colleges  and  universi- 
ties will  employ  others  to  tejurh  a 
growing  number  of  students,  as  the 
broader  use  of  statistical  methods 
makes  such  courses  increasinjgly 
important  to  persons  majoring^  ip 
fields  other  than  mathematics  and 
statistics. 


Earnings  and  Working 
Conditions 

In  1974,  the  average  salary  of 
statisticians  exceeded  $2 1 ,000  a 
year,  much  higher  than  the  average 
for  all  nonsupervisory  workers  in 
private  industry,  except  farming. 
New  college  graduates  averaged 
about  $10,000  a  year,  according  to 
the  limited  information  available. 
Those  with  the  master's  degree 
could  start  at  about  $  1 2,500  a  year, 
while  Ph.  D.  recipients  could  start 
at  around  $16,000. 

In  the  Federal  Government  in 
1974,  statisticians  who  had  the 
bachelor's  degree  ^d  no  ex- 
perience could  start  at  either 
^8,500  or  $10,520  a  year,  depend- 
ing on  their  college  grades. 
Beginning  statisticians  with  the 
master's  degree  could  start  at 
$12,841  or  $15,481.  Those  with  the 
Ph.  b.  could  begin  at  $15,481  or 
$18,463.  . 

Statisticians  emj^pyed  by  col- 
leges and  universities  generally 
receive  salanes  comparable  to 
those  paid  other  faculty  members. 
(See  statement  on  College  and 
University  Teachers.)  In  addition  to 
their  regular  salaries,  statisticians  in 
educational  institutions  sometimes 
earn  extra  income  from  outside 
research,  projects,  consulting,  and 
writing,  j 
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mfonnstion  oo  t  career  as  a  ma: 
caf statistician,  coatact: 


For  infor'matiQn  about  career  op^  ^  c    -  c 

^  .   ^   ^»  ^.  Urtcat«>cy  Board  of  U^.Cml. Service  Ex- 

portuiuues  in-siatistic$,  contact:         ^^^^or  Waihmgion.  D.c .  !900  E 

Awencan  SiaofDcaJ  Aawcsation,  806  1 5th  *  *     Sl  KW..  WMhington.  D.C  20414  Fof 


SLNW.,Wa«hmftoo.D.C  20005. 
Facts  on  Federal  Government 
jobs  are  availably  from:  -  institute  of  MatbcmatiqaJ  Stati«ia,  !  J67 


LAurel  St..  San  Cariot,  Calif.  94070. 
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PHYSICAL  SCIErpiSTS 


Physical  soentists  deal  ^th  the 
basic  pnnciples  of  science.  Mapy. 
do  basic  research  to  increase^an*s 
knowledge  of  the  properties  of 
matter  and  energy.  Others  dol>asic 
and  applied  research,  and  develop 
new  products  and  processes.  For 
example,  chemists  in  applied 
research  use  their  knowledge  of  the 
interactions  of  vanous  chemicals  to 
miprov^lhe  quality. of  products. 
Besides  research  and  development, 
many  physical  scientists,  particu- 
larly chemists  and  food  scfentists, 
work  m  production  and  sales-re- 
lated activities  in  industry. 

This  section  descnbes  four  physi- 
cal science  occupations— chemists, 
physicists,  astronomers,  and  food 
scientists.  Engineers,  life  scientists, 
and  environmental  scientists^  also 
require  a  backgpound  in  th/ physi- 
cal sciences;  these  occupations  are 
described  in  separate  sections  else- 
whcte  in  the  Handbook. 


ASTRONOMERS 

(D.aT.02 1.088)  ^ 

^  HatuM  of  th9  Work 

,  -^^tronom<?re^--«cek  ^  answers  to 
qu^sdons  about  the  fundamental 
nawrei  of  the  universe,  such  as  its 
oriarvind  histog^and  the  evolution 
of  Siir  wlar  system.  Astronomers-? 
sonpetimts  called  astrophysicists— 
^nc^ples  ofj^j^l)||^ic5  and 
irts  to  study  and  deter- 
Savior  of  matter  aftd 
3ist^t  galaxies.  One  ap- 
e  information; 


they 

gain  is  to  prh^t  or  disprove  theories 
of  the  naturebCjnatter  and  energy 
suclTas  Emstein*s  theory  of  relativi 


To  make  observations  of  .the 
universe,  astronomers  use  iar^e' 
telescopes,  radioteiescopes,  and 
other  instruments  which  can  detect 
electromagnetic  radiation  from 
distant  sources.  Astrondmers  of 
today  spend  httie  ume  visually  ob- 
serving stars  through  telescopes 
because  photographic  and  elec- 
tronic light  detecting  equipment  is 
more  effective  with  dim  or  distant 
stars  andLgalaxies.  By  using  spec- 
troscopes 1&  ahalyzc  light  from  stars 
astronomers  can  determine  tkeir 
chemical  campositioo.  .  As- 
troiymers  also  use  radiotelescopes 
and  other  electronic  means  to  ob- 
serve radio  waves*  X-rays,  and 
cosmic  rays.  Electronic  computers 
are  used  to  analyze,  data  and  to 
solve  complex  mathematical  equa- 
tions that  astronomers  develop  to 

^  represent  various  theories.  Compu- 
ters also  are  useful  for  processing 
astronomical  c&tajto  calculate  or- 

"  hits  of  asteroids  or  comets,  guide 
spacecraft,  and  york  out  tables  for 
navigational  handbooks. 

Astronomers  usually  specialize  in 
one  of  the  many  branches  ot  tbe 
science  such  as  iytruments  and 
techniqt^,  the  sun,  the  solar 
system,  and  the  evolution  and  in- 
teriors of  stars.         ^*  ^' 

Astronomers  who  work  on  obser- 
vational pr6grams  begin  their  stu* 
dies  by  deciding  what  stars  or  othdr 
objects  to'b^erve  and  the  mejhods 
andL  instruments  to  use.  They  may 
rleed  to  design)  optical  measuring 
devices  to  att^CT)  to  the  telescope  to 
make 'the^^^f^uired  measurements. 
After  completing  their^  observa- 
tions, they  analyze  the  results, 
present  them  in'precise  numerical 
fprm,  and  explain  them  on  the  basis 
of  some  theory.  Astromomers 
usually  spend  relatively  little  time  in 


actual  observation  and  relatively 
more  time  in  analyzing  the  Urge 
quantities  of  dau  t^t  observatory 
facilities  coUecC 

Some  astrotK>mers  concentrate 
on  theoreticaLQfOblems  and  seldotn 
visit  observatoriS^^ihgyformulate 
theories  or  mathemati^niHi^^to 
explain  observations  made  eanliyb. 
by  other  astronomers.  These  Mi^ 
tronomers  develop  mathematical 
•  equations  using  the  laws  of  physics 
to  6ompute,  for  example,  theoreti- 
cal models  df  how  stars  change  as 
their  nuclear*  energy  sources 
/become  exhausted 

Almost  all  astronomers  do 
research  or  teach,  those  in  colleges 
and  universities  often  do  both  In 
schools  that  do  not  have  separate 
departments  of  astrono)ny  or  only 
small  enrollments  in  the  subject, 
they  often  teach  courses  in  mathe- 
matics or  physics  as  well  as  astrono- 
my Some  astronomers  admifiister 
research  prpgrams,  develoff  and 
design  astronomical  instruments, 
and  do  consulting  work  ^ 

PImm  of  Employment  , 

Astronomy  is  the  smallest  physi- 
cal science;  only  2,000  per^ns,* 
roughly  7  percent  of  thenf  women, 
worked  a$  astronomers  in  1974. 
Most'astrononlt^  work  in  colleges 
and  universities.  Some  work  in  ob-  ^ 
servat  orie%  ope  rate<iKby^u  n  i  versi  tfes ,  • 
nonprofit  organizations,  *or  the 
Federal  Gov emmeht.  ' 

The  Federal  Government  em- 
ployed almost  600  astronomers  in 
1974.  Most.woriRd  forjthe  Nafiohal 
Aerorlautics.and  Space  Admiriist ra- 
tion/Othars  worked  for  t|ie  Depart- 
ment of  Defense,  i^ainTy  at  the  U.S. 
Naval  Obscrv'ahi^  and 'the  U.S. 
Naval  Research  L^WratOFy.  A  few 
astronomers  wor«d  fo^fjnns  in.the 
aerospace  field,  d#tn  mineums  and 
.planctariums.     «  ; 

draining,  Qni«r  Quaitflcationt, 
and  AdvancafninI  « 

The  usual  requirement  for  a  jcw.  j 
in  astronomy  is  a  Ph.B.  ^ree.  Per-. 
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Aitronomer  records  data  collected  by  a  radio  ttlr^opa. 


sons  vHStth  less  education  may  quali- 
fy for  son^tf  jobs»  however*  l^gh- 
level  posftions  m  teaching  and 
fesedrch^d  advancement  iQ^  most 
areas  are  opef  only  to  thosc^with 

"the  doctorate.      *  ,  ^ 

Maijy  .  students  whb  undertake 
graduate  stud>>m  astronomy*  have  a 
bsdBRlor's- degree  in  astronomy.  In 

*  1 9'J4».about  50  colleges  and  univer- 
sities had  programs*  leading  to  the 
bachelor's  degree  in  astronomy. 
However,  most  students  with  a 
bachelor's  degree  m  physics*  or  in 
mathematics  virith  a  physics  minor, 
can  usually  qualify  for  graduate 
programs  in  astronomy.  Students 
planning  to  become  astro nofners 
uiually  study  physics,  mathematics, 
and  chemistry  Courses  ^n  suustics, 
computer  science,  optics,  and  elec 

.trOnia&'  also  are  useful  In  schools 


^tronOmy  departments,  stu- 
it^s  also  take  introductory  cours- 
in  astronomy  and  astrophysics, 
^d  in  astronomical  techniques  and 
struments. 

About  55  universities  offer  the 
I*h.  D.  degree  in  astronomy.  These 
programs  include  advanced  courses 
in  astronomy,  physics,  and  mathe- 
matics. Some  schools'  require  that 
graduate  students  spend  ^several 
months  working  at  an  observatory. 
In  most  institutions,  the  work  pro- 
gram leading  to  the.  doctorate  is 
flexible  and  allows  students  to  take 
courses  in  their  own  particubr  area 
of  ititerest* 

Person^  planning  careers  in  as- 
trcHiomy  should  have  imagination 
and   an    inquisitive    mmd.  Per- 
severance and  the  ability  to  concen 
trate  on  detail  and  to  work  indepcn* 
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denXly  also  arc  important. 

New  graduates  with  a  bachelor^s 
or  master's  degree  in  astronomy 
usually  begin  as  assistants  m  ob- 
serv atones,  plaincianums.^arge de- 
partments of  astronomy  in  colleges 
and  ufiiversiOes.  Government  agen- 
cies* or  industry.  Some  work  as 
,  research  assistants,  while  studying 
toward  advanced  decrees  New 
graduates  with  the  doctoratp  can 
t>  qualify  for  teaching  and  research 
^bs  in  colleges.and  universiaes  and 
for  research  jobs  in  GovemmlJnt 
and  industry.. 

Empfoymtnt  Oiitk>ok< 

^  Persons  seeking  positions  as  as- 
tronomers will  face  keen  compeu- 
tion  for  the  few  available  openings 
expected  through  the  mid-1980*s. 
Employment  of  astronomers  is  ex- 
pected to  grow  slowly,  if  at  all/ 
because  the  funds  available  for 
basic  re^arch  in  astronomy*  which^ 
•  come  mainly  fr^  the  Federal 
Government,  are  not  expected  to 
increase  enough  to  create  many 
.new  positions.  Most  .openings  will 
occur  as  replacements  for  those 
who  die  or  retire.  Since  astronomy 
IS  such  a  small  profession,  there  will 
be  few  openings  needed  for 
replacements  Th^re  will  be  a  large 
number  of  pe<iple  competing  to  fill 
these  openings  ofecause  the  number 
of  degrees  granted  in  astronomy 
probably  will  continue  to  exceed 
available  0(>enings. , 


"  Earnings  and  Working 
,  Condftfons 

Astronorfters  have  relaavely  high 
salaries,  with  average^  earnings 
much  higher  than  the  average  for 
nonsupervisory  workers  in  pnvate 
industry,  except  farming. 

In  the  Federal  QiUjpx^ment  in 
late  1974,  astronome^  holding  the 
Ph,  D.  degree  could  begin  at 
$15,481  or,$18,463,  depending  on 
their  college  record.  Those  having 
the  bachelor  s  degree  could  start  at 
$8,500    or    $10»520»    with  the 
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master's  degree  at  $10,520  or 
SI 2,^4 1  The  average  annual  salar> 
for  astronomers  and  space  scientists 
in  the  Federal  Goverhmeni  was 
about  $2'' .600  in  late  \9'^4  As- 
tronomers teaching  m  colleges  and 
universities  received  salaries 
equivalent  to  those  of  other  facult> 
members  (See  statement  on  Col 
lege"  and  Universif>  Tedvhers  else 
where  in  the  Handbook.^ 

Most  astrcMiomers  spend  mos^  of 
their  time  working  m  offices  or 
classrooms,  although  astronomers 
who  make  observations  may  need 
to  travel  to  the  observing  facilit) 
and  ma>  occasional!)  viork  at  rf$ght 

Sources  of  Additional 
Information 

For  information  on  careers  in  as- 
tronomy and  on  schoob  offering 
trainmg  in  the  field,  contact: 

AmcntAn  \$ironofnK^  Sovici y.  Zll  fill 
RajKWphRd  Pnnccion  NJ  08^40 


CHEMISTS 

(D.OT.  022.081.  .168,  .181, 
and.281) 

Natura  of  tha  Work 

The  clothes  we  wear,  the  foods 
we  eat.  the  houses  jn  w^ich  we 
live— in  fact  most  things  that  help 
make  our  lives  better,  from  medical 
care  to  a  cleaner  environment- 
result,  in  fiart.  from  the  work  done 
by  chemists.  •  i 

Chemists  search  for  and  put'  into 
practical  use  new  Icnowledge  about 
substances  They  develop  pew  com- 
pounds, such  as  rocket  fuel,  im- 
prove foods,  and  create  clothing 
that  is  chemically  treated  against 
flammability.  soil,  and  vmnkles. 

Over  one-half  of  all  chemists* 
work  in  research  and  development 
In  basic  research,  chemists  in- 
vestigate the  prop>erties  and  com- 
position of  matter  and  the  laws  that 
govern  the  combina^on  of  ele 
ments.  Basic  research  often  has 
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pracdcal  uses.  For  example, 
synthetic  rubber  and  plastics  have 
resulted  fronv  research  on  small 
molecules  uniting  to  form  larger 
ones  (polymerization).  In  research 
and  development,  new  products  are 
created  or  improved.  The  proqpss 
ofdevelopmg  a  product  begms. with 
descriptions  of  needed  items.  If 
similiu  products  exist,  chemtsts  test 
samples  to  determme  their  m- 
gredientSp  If  no  such  product  exists, 
expenmeniatjon  v^ith  various  sub- 
stances yields  a  product  with  the 
required  specifications. 

Nearly  one-fifth  of  all  chemists 
vrork  in  production  and  inspection. 
In  production,  chemists  prepare  in- 
structions (batch  sheets)  Tor  plant 
workers  which  specify^the  kind  and 
amount  of  ingredie;r^  to  use  and 
the  exact  mixing^Kme  for  each  stage 
in  the  process/At  each  step,  sam- 
ples are  tested  for  quality  control  to 
meet  industry  and'  government 
standards.  Records  and  reports 
show  results  of  tests 

Others  work  as  marketing  or 
sales  representatives  to  obtain 
technical  knowledge  oL  products 
sold.  A  number  of  chemists  teach  in 
colleges  and  universities.  Some 
chemists  are  consultants  to  private 
industry  and  government  agencies. 

Chemists  often  specialize*  in  one 
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of   the   subfields   o(  diemistry, 
Analyftcai  chemtsts  detennme  the 
structure,  composition*. and  nature 
of  substances,  and  derelop  .new 
techniques.  An  outstanding  exam- 
ple »£is  the  analysis  oi  moon  rocks 
by  an  international  team  of  analyti- 
cal   chemists.    Organic  cf\enuiu/t^ 
ongmally  studied  the  char\istry  of 
living  things,  but  this  area  has  been 
broadened  to  include  all  carbon 
compounds.  Wlien  combmed  with 
other  elements,  carbon  forms  an  m- . 
credible    variety    of  substances. 
Many       modem  commercial 
products.  iFKludmg  plastics  and 
qther  synthetics,  have  resisted  fron> 
this  work.  Inorganic  <h^mists  st^dy  * 
compounds   other «  than   carbon.  - 
They  may  develop,  for  exanjple, 
materials  to  use  in  soli^  state  etec-. 
tronic    *  compontn^'  Physical 
chemtsts  study  energy  transfohna*  ' 
dons  to  find  nev^  and  better  energy 
sources.    Increasingly.    howtfVfcr,  n 
c;^emists  consider  themselves  mem- 
bers of  new  specialties,  wbjch  in- 
clude twet^Tthc  preceding  Oeldsor 
more.    Biochemists,    often  coii- 
sidered  as  either  chemists  or  life 
scientists,  are  discussed  elsewhere 
in  the  Handbook.  Some  dhemists 
specialize  in  tl^  chemistry  offoods. 
(See  statement  on  Food  ScjejDtists 
'elsewhere  in  the  Handbook.) 

Placet  of  Employmtnt 

Neariy  135,000  persons  work  . 
as  cheiriisfs  m  1974,  about  10  per- 
cent "Were  vi^omen.  Nearly  thre6- 
fourths  of  all  chemists  work  in 
private  industry,  alinost  one-balf 
are  in  the  chettiicah  manuf^tunng 
industry,  Most^others  work  for 
compani^s*^  p^^ufacturing  food, 
scientific  instruments,  petroleum, 
paper,  and  dpctrical  equipment. 

Colleges^and  universities  em- 
ployed 2Sff)00  chemists.  Smaller 
numbers /worked  for  nonprofit 
rese^c)r  organiz^uons,  and  State 
andjl^cal  governments,  pnmanly  in 
hedth  and  agriculture.  Federal 
agericies.  chiefly  the  Department* 


of  Defense.  Health,  Educauon,  and 
Welfare.  Agriculture,  and  Intcnor 

ChemK5t&  are  employed  tn  all 
parti  of  the  country,  but  thc>  arc 
concentrated  in  large  mdusxnal 
areas  SeaTly  one  fifth  of  all 
chemtsts  v^ere  located  in  four 
melropohtao  areas  — New  York. 
Chicago.  Philadelphia.  and 
.Newark  About  half  of  the  total 
worked  in  ax  States— New  York, 
New  Jersey.  California.  Penns>l 
vania.  Ohio. and  Illinois. 

Training,  Oth«/  Quallflcationt, 
and  Advancamtnt 

A  bachelor  s  degree  with  a  major 
in  chemistry  or  a  related  discipline 
ts  sufficient  for  many  begmnmg  jobs 
as  a  chemist.  However,  graduate 
training  is  required  for  many 
research  and  college  teaching  posi- 
tions. Beginning  chemists  shpuld 
have  a  broad  background  m 
chemistry,  with  good  laboratory 
si;ills. 

Over  1 , 1 00  colleges  and  universi- 
ties offer  a  bachelor's  degree  in 
chemistry.  In  addition  to  required 

j:jourses  in  analytical.lnorganic-,  or- 
gai]ic,  and  ph^ical  chemistry^  un- 
dergraduates usually  study  mathe- 
mati^  and  physics. 

More  than  350  colleges  and 
universities  award  advanced 
degrees  in  chemistry  In  graduate 
school,  stjidenls 'generally  special- 
ize IQ  a  particular  subOeld  of 
chemistry  Requirements  for  the 
master's  and'  doctor's  degree 
i^suaify  include  a  thesis  based  or)  in- 
dependent research. 

Students'  planning    careers  as 

.chemists  should  enjoy  studying 
science  ^  and  mathematics,  and 
should  like  working  with  Xhelr 
hands  bUiidtng  scieritjflc  apparatus 
and  performing  experiments.  Per- 
scv^ranwf  and  the  ability  to  concen- 
trate on  detail  and  work  Indepnen-^ 
delitly  are  essential  Other  desirable 
assets  include  an  inquisi'ftve  mind, 
anc  imagination.  Chemists  also  ' 
should  have  good  eyesight  and  eye- 
hard  coordination  ^ 
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Gfscjuates  w  iih  the  bache lor *s 
degree  gh5erall>  begin  thetr  careers 
in  government  or  industry  by 
anal>zing  or  testing  products,  work 
ing  in  technical  slles  or  setMf  e.  or 
assisting  senior  chemists  in  research 
and  development  laboratones. 
Many  emplqyers  have  special  (ram 
mg  and  oneniation  programs  which 
are  concerned  with  the  special 
knowledge  needed  for  the  era- 
plover's  type  of  wc>ck.  Candidates 
for  an  advanted  degree  often  teach 
or  do  research  in  colleges  and 
ontversuies  ^^irh^ie  working  toward 
a^anced  deuces.  , 

Beginning  chemists  with  the 
master's  degree  .can  usuall)^g6  mto 
applied  research  m  govemn|pnt  ot 
pnvate  industry.  They^J^^  mly 
qualify  for  teaching  positions  in  2- 
year  colleges,  and  some  universi- 
ties. 

The  Ph.  .D  generally  is.  required 
for  basic  researc^.  for  tea^ng  in 
colleges-  and  universities,  and  for 
advancement  tp  many  administra- 
tive positions. 

Emr^oymtnt  Outlook 

Employment  opportunities  in 
chemistry  are  expected  to  be  good 


for  graduates  at  all  degree  levels 
through  the  mid- 1 980  s.  The  em- 
ployment of  chemists  is  expected  to 
grow  faster  than  the  average  for  all 
occupaDons  durmg  this  period, 
thousands  of  iJtw  pbs  will  be 
created  each  year.  In  addition, 
several  thousand  openmgs  will 
result  each  year  as  chemists  retire, 
die.  or  transfer  to  other  occupa- 
uons- 

The  outlook  for  chemists  is  based 
on  the  assumption  that  research 
and  dcveloprrknl  expenditures  of 
government  andNqdustry  will  in- 
crease through.  lhe>  mj(i- 1 9B0^s, 
,aUhougl3(0?  3-slower  rate^than  dur- 
ing the  ^^'s  If  actual  ft&D  e^ 
pendtjBrcsHi*vels  differ  significantly 
fr6m?^osc  assumed,  the  ogjlook 
Cor  chemists  woul^  be  altered 

Approxtm^ately  ^ree-founhs  of 
total  employment  is  expected  to  be 
in  private  ind/cfstry  to  develop  new 
products  In  addition.  Indii^trial 
companies  and  govern menfC^en- 
cies  will  need  chemists  to  help^^c" 
problems  related  to  ener^ 
shortages,  pollution  control,  ,and 
health  care  Some  also  will  work  in 
Federal,  State,  and  local  crrAie 
laboratones. 

Growth  4n  college  and  university 
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employment  is  expected  tobe'much 
^  slower  than  in  the  past,  compcuuon 
for  teaching  positions  will  be  keen  ^ 
C'Sec  statement  on  College  and 
University  Teachers  elWhere  in 
the  Handbook)  ^ 

Sew  graduates  also  will  find 
openings  in  high  school  teaching 
after  completing  professional  cdu 
cation  courses  and  other  require 
ments  for  .  a  State  teaching  cer- 
tificate. However,  th^y  usually  are 
then  regarded  as  teachers  'rather 
than  chemists  (See  statement  on 
Secondary  School  Teachers  else- 
where in  the  Handbook.) 


Eaminstr^iind  WorMng 
.  Condltiont 

Chemist^  averaged  more  than 
twice  as \ much  as  nonsupervisory  ' 
workers  in-private  industry,  except 
fanning.  According  to  the  Amer- 
ican ChemicaJ  Society,  experi^^ed 
chemists  having  a  bachelor's  degree 
averaged  SI 7.500  a  year  in  1974, 
for  those  with  a  master's  degree, 
$l8,40Gf  ^  for  those  with  a  Ph. 
D..  521,700. 

Private  industry  paid*  chemists 
with  the  bachelor's  degree  starting 
salaries. a veragipg  S  10,200  a  year  in 
I9''4,  those  with  the  'master's 
degree^  S 1 2,000,  and  those  with  th^ 
Ph.  D.,TTTS«00.' 

\  In  colleges  and  ^universities,  the 
median  salary  of  those  with  the 
master's  degree  was  S 1 3,300  and  qf 
those  with  the  Th., 6.',*  517,200.  In 
additioi\,  ^  many  experienced 
chemists  it)  educational  institu>^^ 
supplement  their*  regular  s^anes 
with  income  ^ffom  cbnsulting,  lec- 
turing, dhd  writing.  ,  * 

Depending,  on  college  records, 
the  annual  starting  salary  in  the 
Federal  Government  in  late  1974 
for  an  inexperienced  chemist  with  a 
bachelor's  degree  was  either  58,500 
or  510,520  Those  who  had  2  years 
of  graduate  study  cou}d  begin  at 
Sli,84I  a  year.  Chcmifts  havi;ng 
'the  Ph  D  cfegrec  could  start^  at 
515,841  or  518,463.  The  average 
salary  for  all  chemist^  in  the  Federal 


Government  in  late  1974  was 
521,500  a  year. 

Chemists  usually  work  in 
modem,  well-equipped,  and  well* 
hghted  laboratories,  offices,  or 
classrooms  Hazards  involve  han- 
dling potentially  explosive  or  highly 
caustic  chemicals.  However,  when 
.safety  regulations  are  followed, 
health  hazards  are  negligible. 

SourcM  of  Additional 
toformation 

General  information  on  career 
opportunities  and  earnings  for 
chemists  is  available  from: 

Amencan  Chemical  Society.  1155  !6lh  Si 
NW  ,  Washington.  d  C  20036 

Manufactunnt  Chemtsu  Astoaat>on.  !nc  . 
1825  Connecticui  Ave  NW  fWaihmg- 
tonfD  C  20009. 

For  specific  information  op 
Federal  Government  careers,  con- 
tact> 

Interagency  Board  of  U  S  Civir5crvicc«Ex 
antinerv  for  Washington.  O  C  .  1900  E 
'     St  NW  .  Washington,  D.C  20415 

For  additional  sources  of  infor- 
mation, .see  .  statements  on 
Biochemists,"  Chemical  Engineers, 
and  Industrial  Chemical  Industry. 
Information  on  chqmical  techni- 
cians may  be  found  in  the  statement 
on  Engyje^nng  and  Science 
TecTiniciani.^  . 


FpOD  SCfENTISTS 

(D.O.T.  022.081,  049.081,  and 
041.081) 


Natura  of  tha  Work 


In  the  past,  consumers  processed 
mo^i  food  in  the  hoitie,  but  today,' 
industry  processes  almost  all  foods. 
A  keyworkcr  involved  -  In  the 
ddvejopment  and  processing  qf  the 
large  variety  of  foods  available 
today  is  the  food  scientist  or  food 
techndogih*  ^ 

Fobd  scientists  inj^estigate  xne 
chenciical,  physical,  and  biological 
nature  of  food  and  app^y  this 
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knowledge  to  prtxessmg,  preserv. 
irrg,  'packaging,  distributing,  and 
storing  an  adequate,  nutnuous, 
wholesome,  and  economical  food 
suppK.  About  three-fifths  of  all 
scientists  ii^  food  processing  work  in 
resferch  and  development.  Others 
work  in  quality  assurance  laborato- 
ries or  in  production  or  processmg 
areas  of  food  plants.  Some  teach  or 
do  basic  research  in  colleges  and' 
universities. 

Food,  scientists  m  basic  research 
study  the  structure  and  composition 
of  food  and  the  changes  it  un- 
dergoes in  storage  and  processing. 
For  example»they  may  develop  new 
sources  of  proteins,  study  the  ef- 
fects of  processing  on  microorgan- 
isms, or  searc4j  for  factors  that  af- 
fect the  flavor,  texture,  or  ap- 
,  pearance  of  foods*  Food  scientists 
«  who  work  in  applied  research  and 
development  create  new  foods  and. 
develop  new  proofing  methods. 
They  also  seek  to  improve  existing 
foods  by  making  them  more  nutri- 
tious ^jid  ^enhancing  .Eneir  flavor, 
color,  and  texture. 

FoQfi  scientists  insure  that  each 
product  will  retain  its  charac- 
teristics nutritive  value  during 
storage,  'miey  also  conduct  chemi- 
cal and  microbiological  tests  to  see 
that  products  meet  industry  and 
government  standards,  and  they 
may  determine  the  nutritive  cop- 
tents  of  p  roducts  in  order  to  compy 
with  Federal  nutritional  labeliix^ 
requirements. 

In  quality  control  laboratories, 
fciod    scientists    chetk    raw  in- 
gredients for  freshness,  maturity,  or 
suitability  for  processing.  They  may 
use  macfiines  that  test  for  tfen- 
deniess  by  findthg  the  amount  of  , 
force  necessary  to  ►  puftcture  the 
item.    Periodically,   they  inspect 
processing  line  operations  to  insure 
conformance  with  government  and  . 
industry  standards.  For  example, 
scientists  test  canned,  goods  for  , 
su^ar,  starch,  protein,  Jatsvilamin, 
and  mineral  content.  InjCrozeii^food 
plants,  they  make  sure  that,  after  ^ 
processing,  vanous  en«yme5  are  ir^. 
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*       n#wfoo<l'pro^ucl'  *      . .  - 

active  so  that  the  food  \vill  not  spoii 
during  sto(>^e  .  Other  food 
scientists  are  inVolved  in  developing 
and  improving^  packaging  and 
panning  methods. 

Food  scientists  in  ^roductfon 
prepare  production '  specifications, 
schedule  processing  ,  operations, 
maintain  proper  temperature  and 
humidit)  in  storage  areas,  and  su 
per>ise  sanitation  operations,  in 
eluding  the  efficient  and  economi 

'  cal  disposal  of  wastes  To  increase 
efficiency.  the>  advise  management 
on  the  purchase  of  equipment  and 
recommend  new  sources  of  materi- 
als,  ^ 
Some  food  scientists  apply  their 

^knovbledge  in  areas  such  as  market , 
research,  advenising.  and  technical 
sales  Others  teach  in  colleges  and 
universities 


Placet  of  Employment 

About  7,200  persons— more  than 
10  percent  of  them  women  — 
^worked  as  food  scientists  in  1974. 
Food^scT^rmsUujvork^  m  all  sectors 
of  Jtbe  food  industry  ^nd-4a.every , 
State.  The  types  of  products  ori 
which  tfiey  work  may  depend  on 
the  locality,  for  example,/n  Mame 
and  Idaho  they  work  with  potato 
processing,  in  the  Midv^est,  jvith 


cereal  products  ^^d  rheatpacking, 
and  ID  Honda  and  California,  with 
oranfee  juice  concentrates. 

Some  food  scientists  do  research 
for  Federal  agencies  such  as  the 
Food  and  Drug  A;iministration  and 
the  Departments  of  Agriculture  and 
Defense,  others  work  in  Sutc  regu 
latory  agencies.  A  few  work  for 
•  private  consulting  firms  and  inter 
national  or^ganizations  such  as  the 
United  Nations.  Some  teach  or  do 
research  m  colleges  and  universi- 
ties. (See  siatetnent  on  College  and 
Lniversity  %achers  elsewbefe  m 
the  Handbook.)      "        "  '  * 

A'bachelor's  degree  with  a  major 
in  food  science,  or  in  one  of  the 
physical  or  hfe  sciences  such  as 
chemistry  and  biology,  is  the  usual 
minimum  requirement  for 
beginning  jobs  in  food  science.  An 
advanced  degree  is  necessary  for 
many  jobs,  particularly  research 
and  college  teaching,  and  for  some 
management  level  jobs  in  industry 

About  60  colleges  and  universi- 
ties offered  programs  leading  to  the 
bachelor  s  degree  in  food  science  in 

1974,    the  Institute    of  Food 

Technologists  approved  over  40  of 
these.  Undergraduate  students 
majoriog  food  science  usually 
take  liourscs  in  physics,  chemistry, 
mathem^ics,  biology,  the  social 
sciencesj^d  humanities,  and  busi- 
ness ^ministration,  as  well  as  a 
variety  of  food  science  courses. 
Food  science  courses  cover  areas 
such  as  preservation,  processing, 
sanitation,  and  marketing  of  foods. 

Most  of  the  colleges  andi^^Qiyersi- 
ties  that  prorvide  undergraduate 
food  science  programs  ^so  offer 
advanced  degrees.  Gradufite  stu- 
dents usually  specialize  in  a  particu- 
lar area  of  food  science.  Require- 
ments for  the  master's^  or  doctor's 
<^cgr<^  vary  by  institution,  but 
usually  include  laboratory  work  and 
a  thesis. 

Voung  pebple  planning  careers 


as  food  scientists  should  have 
analytical  minds  and  like  detai!> 
and  technical  work.  Food  scientists 
must  be  able  to  express  their  ideas 
clearly  to  others. 

Food  scientists  with  a  bachelor's 
degree  might  start  work  as  quality 
assurance  chemists  or  as  assistant 
production  managers.  After  gaining 
experience,  they  can  advance  to 
more  responsible  management  jobs 
A  food  scientist  might  also  begin  as 
a*  junior  food  chemist  in  a  research 
and  development  laboratory  of  a 
food  company,  and  b>e  promoted  to 
section  head  or  another  research 
management  position. 

People  who  have  master's 
degrees  may  begin  as  senior  food 
chemists  jn  a  research  and  develop- 
ment laboratory.  Those  who  have 
the  Ph.  D.  degree,  usually  begin 
their  careers  doing  basic  research 
or  teaching. 

Employment  Outlooic 

Employment  of  food  scientists,is 
expected  to  grow  faster 'than  the 
average  for  all  occupations  through 
the^njifUI^^'s.  In  adilition  to 
opCTipgs  resulting  from  this  growth, 
some  jobs  will  open  each  year 
because  of  the  need,  to  Replace 
thpse  who  die.  reUre,  or  transfer  to 
other  fields. 

Employment  is  expected  to  grow 
as' the  food  industry  responds  to  the 
chaHenge  of  providing  whotesome 
and  economical  foods  that  caj^ 
meet  changing,  >  consumer 
preferences  and  food  standards.  In 
addition,  both  private  Houseliolds 
and  food  service  institutions  that 
supply  outlets  such  as  airlines  and 
restaurants  will  demand  a  greater 
quantity  of  quality  convenience 
foods. 

Food  scientists  with  advanced^ 
degrees  are  expected  to  have  morf  ^ 
favorable  opportunities  than  thoft. 
with  only  the  bachelor's  degret*" 
AlsQn  those  with  degrecsr  in  Jocit 
science  may  have  better  opportuii^^- 
ties  than  those  with  degrees  in/rf -^^ 
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laied  fields  such  as  chemistr>  or 
biology. 

An  increasing  number  of  food 
scientists  are  expected  to  find  jobs 
in  research  and  product  develop- 
ment. In  recent  years,  expenditures 
for  research^  and  development  in 
the  food  industry  have  increased 
moderately  and  probably  will  con- 
tinue to  rise.  Through  research, 
new  foods  are  being  produced  from 
modifications  of  wheat:  com,  rice, 
and  soybeans  For  example,  food 
scientists  are  working  to  improve 
**meat**  products  made  from 
vegetable  proteins  There  will  be  an 
increased  need  for  food  saentists  in 
quality  control  and  production 
because  of  the.  complexity  of 
products  and  processes  and  the  ap- 
plication of  higher  processing  stand- 
ards and  new  government  regula- 
tions. 

Earnings  and  WorWng 
Conditions 

Food  scientists  had  relatively  ^ 
high  earnings  in  1974,  much  higher 
thaij  the  average  foi?^aII  nons>ii5er- 
visory  workers  in  pnvate  industry, 
except  farming.  Food  scienusts  with 
the  bachcTor*s  degree  had  average^ 
starting  salanes  of  about  $IO,QOO  a 
year  in  1 974.  Those  with  a  master's 
degree  started  at  abput  $12,000, 
and  those  with  the  Ph.  D.  degree  at 
about  $15,200. 

-  In  the  •  Federal  Government  in 
late  1-974,  food  scientists  with  a 
bacheIor*s^degree  could  start  at 
$8,500  or  $10,520  a  year,  depend- 
ing on  their  college  grades.  Those 
with  a  master'sdegree  could  start  at 
'$  1.0,520  or  $  1 2,84 1 ,  and  those  with 
the  Ph.jP.  degree  could  begin  .at 
$15,48'!  dr  $18,463.  The  average 
salary  for  experienced  food 
scientists  /n  the  Federal  Govern- 
ment was  about  $22,500  a  year  in 
late  1974.  *        -  j 

jSourcas  of  AddKloflai  ^ 
Information 

For  information  on  careers  in 
food  science,  contact: 


Institute  of  Food  Technolopm,  Suite  2 1 20, 
221  North  LaSallc  Su  Chicago.  Ill 
-     60601        *  . 
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(D.O.T  023.081  and.088) 

Nature  of  tha  Work 

The  flight  of  astronauts  through 
space,  the  probing  of  ocean  depths, 
or  even  the  safety  of  the  family  car 
depend  on  research  by  physiasts. 
Through    systematic  observation 
and    expenmentation,  physicists 
descnbc  in  mathematical  terms  the 
structure  of  the  universe  and  in- 
teraction of  matter  and  energy.. 
Physicists   develop   theones  that 
descnbe  the  .  fundameptaJ\force§/ 
and  laws  of  nature,  determining 
such      basic      laws  governing 
phenomena  such  as  gravity,  elec- 
tromagnetisnv  and  nuclear  interac- 
tion leads  to  .discoveries  and  in- 
npvauons.     For     instance,  the 
development  of  irradiation  therapy 
equipment  whith  destroys  harmful 
growths  m  humans  without  damag- 
ing other  tissues  resulted  from  what 
physicists    know    about  nuclear 
radiation.    Physicists    have  con- 
tributed to  scientific  progress  in 
recent   years   in  areas  such  as 
nucfear  energy,  electronics,  com- 
munications, aerospace,  and  medi- 
cal instrumentation. 

Two-thirds  of  all  physicists  work 
in  research  and  development.  Some 
do  basic  research  to'increase  scien- 
tific knowledge.  For  example,  they 
investigate  the  fundamentals  of 
nuclear  structure  and  the  forces 
between  nucleons  (nuclear  dynam- 
ics). The  equipment  that^physicists 
develo^for  their  basic  research  can 
often  be  applied  to  other  areas  For 
example,  lasers  (devices  which  am* 
pjify  light  and  emit  electromagnetic 
waves  in  a  narrow,  intense  Jrght' 
beam)  are  utilized  in  surgery; 
microwave  devices  are  use(S>for 
ovens»  and  '  measurement 
techniques      and  -insmiments 
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developed  by  -physicists  can  dfttct 
and  measure  the  kind  and  number 
of  cells  in  blood  or  the  amount  of 
mercury  or  lead  in  foods. 

Some  engineering-oriented 
physicists  do  applied  research  and 
help  develop  new  products.  For  in- 
stance* their  knowledge  of  solid- 
state  physics  led  to  the  develop- 
ment of  transistors  and  microcir* 
cuits  used  in  electronic  equipment 
that  ranges  from  he^iring  aids  to 
missile  guidance  systems. 

Many  physicists  teach  in  colleges 
and  universities.  A  "small  number 
work  in  inspection,  quality  control, 
and  other  production-related  jobs 
in  industry.  Some  do  consulting 
work. 

Most  physicists  specialize  in  one 
or  more  branches  of  the  ^ience— 
elementary-particle  physics, 
^nuclear  physics;  atomic,  efectrdn, 
and  moJe<^ulir  physics;  physics  of 
condensed  matter;  optics, 
acoustics,*and  plasma  physics;  and 
the  physics  of  fluids.  Some  special- 
ize in  a  subdivision  of  one  of  these 
branches  For  example,  within 
solid-state  physics  subdivisions  in- 
clude ceramics,  crystallography, 
and  semiconductors  However, 
sfnce  all  physics  specialties  rest  on  ' 
the  same  fundamental  prih(^ples,  a 
physicist's  work  usually  overlaps 
many  specialties. 

Growing  numbers  of  physicists 
are  specializing  in  fields  combining 
physics  and  a  related  science— such 
as  astrophysics,  biophysics,  chemi- 
cal ^  physics,  and  gedphysics. 
Furthermore,  the  practical  applica- 
tions of  physicists'  work  have  in- 
creasingly merged  with  engineer- 
ing. ' 

Placas  of  Employmant 

About  48,000  people  Vorked  as* 
^physicists^a  1974,  about  4  perc'ent 
were  women.  Brivate  industry  em- 
ployed  over  19,000,  almost •  two- 
fifths  of  these  .were  in  companies 
manufacturing  che^nicals^electrical 
equipment,  ordnance  products. 
Commercial  laboratories  and  inde- 
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Physicist9  develop  equipment  used  in  cancer  research 
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pendCjnt  research  organizatTons  em^ 
pl0y\rnore  than  one-fourth  of  the 
pliysicists  ityprivate  industry^  ♦ 

Nearly  ^IfiOO  physicists  taught 
or  did  research  in  *  collets  and 
universities;  some  did  both.  About 
6,200  physicists  were  in  the  Federal 
Government  in  1974,  mostly  in  the 
Departments  of  Defense  and. Com- 
merce. About  1300  physifists 
workeid  in. nonprofit  organizations 

Alftiough  physicists  are-  em- 
ploy edM^^I  parts  of  the  country, 
their  CTipToyment  is  greatest^  in 
areas  that  Jiave  heavy  Industrie! 
concentraiions  and  large  college 
and  university  enrollments.  Nearly 
one-fourth  of  all  physicists  work  in 
four  metropolitan  areas— Washing- 
ton^ D.C^  Boston.  .Mass.,  New, 
York,  N,Y..  and  Los  Angeles-Long 
Beach,  Calif,  and  more  than  one- 
third  are  concentrated,  three 


Statues— Cahfornia,  New  York,  and 
Massachusetts.  .  * 

Training,  Othtr  Quallfk:atlont,, 
and  Advanctment 

Graduate  trainingin  physics  or  a 
closely  related  field  is  almost'essen- 
tial  foe  most  e'ntry  lev^l  jobs  in 
physics  and  for  advancement  in  all 
s  /types  of  wo/k.  The  doctorate  Js 
usually  i[equire2l.  Cor  Jull  faculty 
status  at  colleges  and  universities 
and  for  industrial  or  government 
jobs  administering  research  aUd 
devejopment  programs. 

-Those  having  master's  degrees 
qualify  fot.manj'  re^earcl^r  jobs  in 
private  industry  and  in  the  Federal 
^  .<}overnment.  Sbme  work  in  col- 
leges and  universities,  instructing 
^and  .  assisting  in  research  while 
sludyingfor  their  Ph.D. 
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Those  having  bachelor*«s  degrees 
qualify  for ^ftpc  applied  research 
and  developmAt  jobs  in  private  in- 
dustry and  in  the  Federal  Govern- 
ment. Some  are  employed  as 
research  assist^ts  in  colleges  and 
universities  while  studying  for  ad- 
vanced degrees.  Many  with  a 
bachelor  s  degree  in  physics  apply 
their  physics  training  in  jobs  in 
other  scientific  fields  and  in*  en- 
gineering.  (See  statements  on  En- 
gineers. Gedphysicisls.  Program- 
mers, and  Systems  Analysis  else- 
where in  the  Handbook.) 

About  900  colleges  and  universi- 
ties offer  a  bachelor's  degree  in 
physics.  In  addition,  many  en- 
gineering schools  offer  a  physics 
major  as  part  of  the  general  curricu- 
lum. The  undergraduate  program  in 
physics  provides  a  broad 
background  in  the  science  and 
serves  as  a  base  for  later  specializa- 
tion  either  in  graduate  school  or  on 
the  job.  Some  lypical  phy  sics  cours- 
es ar^  mechanics,  electricity  and 
magnetism,  optics,  thermodynam- 
ics, and  atomic  and  molecular 
physics.  Studentsvalso  take  courses 
in  chemistry  and  mathematics. 

Almost  300  colleges  and  univer- 
sities offer  advanced  degrees  in. 
physics  In  graduate  school,  the  stu- 
dent, with  faculty  guidance,  usually 
vbrks  a  specific  field.  The  gradu- 
ate^^^rsU^dent,  especially  the  can- 
didate for  the  Ph:  D.  degree,  spends 
a  large  portion  of  his  time  in 
research. 

Students*^planning  a  career  in 
physics  should  have  an  inquisitive 
mind,  mathematical  ability,  and 
imagination  They  should  be  able  to 
work  on  their  own,  §ince  physicists, 
particularly  in  basic  research,  often 
receive  only  limited  supervision 

Young  physicists  often  begjn 
their  careers  doing  routine  labora- 
tory  tasks.  After  som,^  experienc^e, 
they  are  assigned  more  complex 
<asks  and  may  advance  to  worjc  as 
project  leaders  or  rese^tch 
directors  "Some  work  in  top 
management  jobs  Physicists  who 
dcve*lop  new  products  frequently 
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PHYSICAL  SCIENTISTS 

form  their  own  companies  or  join 
new  ftnns  to  exploit  their  own 
ideas. 

Employmtnt  Outlook 

Employment  opportunities  in 
physici  are  expected  to  be  good 
through  the  mid-1980's.  The  em- 
ployment of  physicists  is  expected 
to  grow  faster  than  the  arverage  for 
all  occupations  over  this  period, 
creating  more  than  a  thousand  new 
openings  each  year.  In  addition, 
some  openinj^  will  result  as 
physicisu  retire,  die,  or  transfer  to 
other  occupations. 

Some  of  the  past^growth  in  em- 
ployment of  physicists  resulted 
from  increases  in  Federat  research 
and  development  (R&D)  expendi- 
tures. Through  the  mid-I980's, 
government  R&D  expenditures  are 
expected  to  increase,  although  at  a 
slower  rate  than  during  the  I960's, 
On  this  basis,  more  physicists  will 
continue  to  be  required.  However, 
if  actual  R&D  expenditure  levels 
and  patterns  were  to  differ  signifi- 
cantly from  those  assumed,  the  out-  ^ 
look  for  physicists  would  be  altered. 

Some  physicists  with  advanced 
degrees  will  be  needed  to  teach  in 
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colleges  and  universities,  but  com-  $10^20  or  $12,841,  and  those  hav- 
petitkHT for  these  jobs  is  expected  to  ing  the  Ph.  D.  degree  could  begin  at 
be  keen.  $15,481    or    $18,463.  Average. 

New  graduates  also  will  find  op-   eamingi  for  all  physicisu  in  the 
portunitics  as  high  school  physics   Federal  Government  in  1974  were 
teachers    after^  completing    the  »  $^4,700  a  year, 
required  educational  courses  and      Starting  salaries  on  college  and 
obtaining  a  Sute  teaching  cer-   university  ficulties  for  physicisu 


tificate.  However,  they  are  usually 
regarded  as  teacbert  rather  than  as 
physicists.  {See  stJUement  on 
Secondary  Schobl  Teachers  else- 
where in  the  Handbook) 

Earnings  and  WorWng 
Conditiona 

Physicisu  have  relatively  high 
salaries,  with  average  earnings 
more  than  twice  those  of  nonsuper- 
visory  workers  in  private  industry, 
except  fanning.  Starting  salaries  for 
physicisu  who  had  a  bachelor^s 
degree  averaged  about  $10,700  a 
year  in  manufacturing  industries  in 
1974;  a  master's  degree,  $12,800; 
andaPh.D.,$17,800. 

ciepending  on  their  college 
records,  physicisu  with  a  bachelor's 
degree  could  start  in  the  Federal 
Government  in  late  1974  at  either, 
$8,500  or  $10,520  a  year. 
Beginning  physicisu  having  a 
master's  degree  could  sUrt  at 


having  a  master's  degree  averaged 
$9,600  in  1973,  and  for  those -hav- 
ing the  Ph.  D.,  $12,000.  (See  sUte- 
ment  on  College  and  Universi^ 
Teachers  elsewhere  in  the  Hand- 
book.)  Many  faculty  physicisu  sup- 
plement their  regtilar  incomes  by 
working  as  cotuultanu  and  taking 
on  special  research  projecu. 

tourcM  of  Addftlofial 
Inlormatio^ 

General  information  on  career 
opportunities  in  physics  is  available 

from: 

Ameriom^nttitutcofPhyuct,  335  East  45th  ' 
St,  New  York,  N,Y.  10017. 

.  For  Jnformatfbn    on '^Federal 
Government  careers,  contact: 

Inuragency  Botrd  of  VS.  Civil  Service  Ex* 
smlners  for  WsAhinston,  D.C..  1900  E 
St.  NW„  Wachington.  D.C.  20415. 
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OTHEF^SCIENTIFIC  AND  TECHNICAL 
OCCUPATIONS 


*  BROADCAST 
TECHNICIANS 

(DOT  194  168.  28K  282,  and 
782;  957  282;  and  963  168 
through  887) 

Nature  of  tht  Work 

Bro^cast  technicians  operate 
and  mainjtsfin  the  electronic  equip- 
ment used  tOj^^ord  and  transniii 
radio  and  television  programs.  They 
work  with  microphones,^  sound 
recorders,  light  and  sound>  effects, 
television  cameras^  video  tape 
recorders,  and  other  equipment 

In  the  control  room,  broadcast 
technicians  operate  equipment  that 
,  regulates  the  quality  of  sounds  and 
pictures  being  recorded  or  broad- 
cast. They  also  oj^rate  controls 
that  switch  broadcasts  from  one 
camera  or  studio  to  another,  from 
filjn  to  live  programming,  or  from 
'network  to  local  prografhs.  By 
m^ans  of-hand  signals  and,  in  televi* 
sion,  by  use  of  telephone  headsets, 
they  give,  technical  directions  to 
personnel  in  th^studio. 

When  events  joutside  the  studios 
are  to  be  broadcast,  technicians 
may  ga  to  the ^ite  and  set  up,  test, 
and  qptT^lt  tne  equipment  After . 
the  broadcast,  they  dismantle  ;he 
equipment  and  return  it  to  the  sta- 
tion.     ,        *  - 

As  a  rul^,  broadcast  technicians  . 
in  small  stations  perform  a  variety 
of  duties.  It^  large  stations  and  in 
networks,  on  the^  other  hand, 
technicians  are  more  socialized, 
although  specific  job  assignments 
may  cliange  from  day  to  day.  Trans-  - 
miner  technicians  moni^r  and  log^ 
outgoing  signals  and  ar^  responsible 


for  transmitter  operation.  Main- 
tenance technicians  set  up,  main- 
tain, 2^d  repair  electronic  broad- 
casting equipment.  Audio  control 
technicians  regulate  sound  pickup, 
transmission,  and  switching  and 
video  control  technicians  regulate 
the  quality,  brightness,  and  contrast 
of  television  pictures.  The  lighting 
of  television  programs  is  directed 
by  lighting  technicians.  For  pro- 
grams originating  outside  the  stu* 
dio,  field  technicians  set  up  and 
operate  broadcasting  equipment. 
^Recording  technicians  operate-^nd 
maintain  sound  recording  eqijip- 
ment;  indeo—recording^ Technicians 
operate  and  maintain  video  tape 
recording  equipment.  Sometimes 
the  term  "engineer'*  is  substituted 
for  "technician." 

,  Plactf  of  Employmtnt 

About  22,000  broadcast  techni- 
cian^ were  employed  in  radio  and 


Broadcast  tachnlclan.  givat  tachnlcal 
attlttanca  to  studio  parsonnal. 


tclevbion  staUom  in  1974.  Most 
radio  stations  employ  fewer  thatr  4 
technicians,  although  a  few  large 
ones  have  more  than  10.  Neariy  all 
television  stations  employ  at  least 
10  broadcast  technicians,  and  those 
in  laige  metropolitan  areas  average 
about  30.  In  addition  to  the  techni- 
cians, some  supervisory  personnel, 
with  job  titles  such  as  chief  engineer 
or  director  of  engineering,  work  in 
technical  departments. 

Although  broadcast  technicians 
are  employed  in  every  State,  most 
are  located  in  large  metropolitan 
areas.  The  highest  paying  and  most 
specialized  jobs  are  concentrated  in 
New,  York,  Los  Angeles,  and 
Washington,  D.C.— the  originating 
centers  for  most  of  the  network 
programs. 


Training,  Othtr  Quaitficatiotu, 
and  Advancamtnt  '  ] 

A  person  interested  in  becoming 
a  broadcast  technician  should  plan 
to  get  a  Radiotelephone  First  Class 
Operator  License  from  the  Federal 
Communications  Commission 
(FCC).  Federal  law  .requires  that 
anyone  who  operates  broadcast 
transmitters  in  television  and  radio 
stations  npust  hold  such  a  license. 
The  FCC  also  issues  a  Third -Class 
Operator  License  which  is  all  that  is 
needed  to  operate  a  radio  broadcast 
transmitter.  Some  stations  require 
all,  their  broadcast  technicians,  in- 
cluding those  who  do  not  operate 
transmitters,  to  Have  one  of  these 
licenses.  In  additron,  the  chief  en- 
gineer of  each  broadcasting  station 
must  have  an  FCC  Radiotelephone 
First  Class  Operator  License.  Ap- 
plicants for  these  licenses  must  pass 
a  series  of  written  examinations. 
These  cover  construction  and 
operation '  of  transmission  an<l 
receiving  equipment;  charac- 
teristics of  electromagnetic  waves; 
and  regulations  and  practices,  both 
Federal  Government  and  interna- 
tional,  which  govern  broadcasting, 

Amohg  high  school  courses,  al- 
gebra, trigonbmetry,  physics,  elec* 
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Ironies,  and  other  sciencis  provide 
valuable  background  for  persons 
anticipating  careers  in  this  occupa- 
tion. Building  and  operating  an 
amateur  radio  station  also  is  good 
training.  Taking  an  electronics 
course  in  a  technical  school  is  still 
'another  good  way  to  acquire  the 
knowledge  for  becoming  a  broad- 
cast technician  Some  persons  gain 
work  experience  as  temporary  em- 
ployees while  filling  in  for  regular 
broadcast  technicians  who  are  on 
vacation. 

Many  schools  give  courses  espe- 
cially designed  to  prepare  the  stu- 
dentJ<Jr  the  FCC's  first-class  license 
Technical  school  or  college 
^training  is  an  advantage  for  those 
who  hope  to  advance  to  supervisory 
positions  or  to  the  more  specialized 
jobs  in  large  stations  and  in  the  net- 
works. 1 

Persons  with  FCC  first-class 
licenses  who  get  entry  jobs  are  in- 
structed and  advised  by  the  chief 
engineer  or  by  other  experienced 
technicians  concerning  the  work 
procedures  of  the  station  In  small 
stations,  they  may  start  by  operat- 
ing the  transmitter  and  handling 
other  technical  duties,  after  a  bri^f 
instruction  period.  As  they  acquire 
more  experience  and  skill  they  are 
assigned  to  more  Ve sponsible  jobs 
Thpse  who  demonstrate  above- 
average  ability  may  iTiove  into  top- 
^  level  technical  position^,  such  as  su- 
pervisory technician  or  chief  en- 
gineer A  college  degree  in  en- 
gineering is  becoming  increasingly 
important  for  advancement  to  su- 
pervisory and  executive  positions 

Ernployment  OutJook 

The  number  of  broadcast  techni 
*  cians  is  expected  to  increase  about 
as  fast  as  the  average  for  all  occupa 
tions  through  the  mid  1980  s.  Most 
job  openings  will  result  from  the 
need  to  replace  experienced  techni 
cians  who  retire,  die,  or  transfer  to  - 
other  occupations. 

Some  new  job  opportunities  for 
technicians  will  be  provfded  as  new 
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radio  and  television  stations  go  on 
the  air.  Demand  for  broadcast 
technicians  also  will  increase  as 
cable  jelevtston  stations  broadcast 
more  of  (heir  own  programs.^  How- 
ever, laborsaymg  technical  ad- 
vances. ,such  as  automatic  pro- 
gramming, automatic  oi^rauon 
logging,  and  remote  control  of 
transmitt^  will  hmtt  the  demand 
for  technicians. 


Earnings  an^  Working 
CondKtons 

Salaries  of  beginning  technicians 
in  commerical  radio  and  television 
ranged  from  about'$135  to  $185  a 
week  in  1974  and  those  of  ex- 
perienced technicians  from  about 
$170  to  $350.  according  to"  the 
limited  infon^ation  available.  As  a  y 
rule,  technicians*  wages  are  highest 
in  large  cities  and  in  large  stations.* 
Technicians  employed  by  television 
stations  usually  are  paid  more  than 
those  who  work  for  radio  stations, 
because  television  work  is< generally 
more  complex.  Technicians  em- 
ployed by  educational  broadcasting 
stations  generally  earn  less  than, 
those  who  work  for  commercial  sta- 
tions.- 

Most  technicians  in  large  stations 
work  a  40-hour  week  with  overtime 
pay  for  additional  hours.^  Some 
broadcast  technicians  in  the  larger 
cities  work  a  37rhour  week.  In  small 
stations,  many  technicians  work  4  ^ 
to  1 2  hours  of  overtime  each  week. 
Evening,  night,  and  weekend  wofk 
frequently  is  necessary  since  many 
stations  are  on  the  air  as  many  as  24 
hours  a  day.  7  days  a  week.  Net-  , 
work  technicians  may  occasionally 
have  to  work  continuously  for  many 
hours  and  und^j  great  pressure  in 
order  to  meet  broac^cast  deadlines 

Technicians  generally  work  in- 
doors in^plea'sant  suitoundings.  The 
work  is  interesting,  and  the  duties 
are  varied.  When  remote  pickups 
are  made.  KoweVer.  technicians 
may  work  out  of  ddbrs  at  some 
distance  from  the  studios,  under 
less  favorable  conditions 
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Sourcts  of  Additional 
Information 

For  information  about  radio- 
telephone operator's  examinations, 
and  guides  to  study  for  them,  write 
to: 

FcderaJ    Communicauons  Commissjon. 
Washington.  D  C  20036. 

For  information  on  careers  for 
broadcast  technicians,  write  to: 

National  Association  of  Broadcasters,  1 77 1 
N  Si.  NW..  Washintton.  D.C.  20036. 

Corporation  for  Public  Broadcastinf.  888 
I6ih  St.  NW  .  Washington.  D.C.  20006. 
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DRAFTERS 

(D.OT.  00 K281.  002.281, 
003.281.  005.281.  0jd7.281. 
010.281.  014.281.  and  017.) 

Natura  of  ttia  Work 

When, making  a  space  capsule, 
television  set.  bihlding.  or  bndge. 
porkers  follow  drawings  that  show 
th^  exact  dimensions  and  specifica- 
tions of  the  entire  object  and  each 
of  its  parts.  Workers  who  draw 
these  plans  are  drafters.  % 

Drafters  prepare  detailed 
drawings  based  on  rough  sketches. 
specificatiG^ns.  and  calulations 
made  by  engineers,  architects,  and 
designers.  They  also  calculate  the 
strength,  quality,  quantity,  and  cost 
of  materials.  Final  drawings  contain 
a  detailed  view  of  the  object  as  well 
as  specifications  for  matenals  to  be 
used,  procedures  followed,  and 
bther  information  to  carfy  out  the 
job. 

In  preparing  drawings,  drafters 
use  compasses,  ^viders.  protrac- 
tors, triangles,  ana  machines  that 
combine  the  functions  of  several 
devices.  They  also  use  engineenng 
handbooks,  tables,  and  slide  rufes 
to  help  solve  technical  problems. 

Drafters  are  classified  according 
to  the  work  they  do  or  their  level  of 
responsibility.  Senior  drafters  trans- 
late an  engineer's  or'  architect's 

JO 
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Drafter  prepares  fjnal  specificationt  for  highway  project 


preliminary  plans  ^nto  design 
*Mayouts**  (scale  drawings  of  the  ob- 
ject to  be  built)  Dtiailers  draw 
each  part  shown  on  the  layout,  and 
give  dimensions*  fnatcrials,  and 
other  information  to  make  the 
detailed  drawing  clear^  and 
complete.  Checkers  carefully  ex- 
amine drawings  for  f  rroris  in  com- 
puting or  recording  dimensions  and, 
specifications.  Under  the  supervi- 
sion of  drafters,  tracers  make  minor 
"^orrectiens  and  trace  drawings  for 
reproduction  on  paper  or  plastic 
film. 

Drafters  pay  specialize  in  a  par- 
ticular fieldt  of  work,  such  as 
mechanical,  \lectrical,  electronic, 
aeronautical,     "structural,  or 

architectural  drafting, 

) 

Pl«c«8  of  Employment 

About  313,000  persons— 8  per- 
cent of  them  women— worked  as 
drafters'in  1 974  More  than  9  out  of 


10  drafters  worked  in  private  indus- 
try, with  engineering  and  architec- 
tural firms  crmploying  almost  30 
percent  of  all  drafters.  Other  major 
employers  included  the  fabricated 
metals,  electrical  equipment^  and 
construction  industries.' 

About  20.000  drafters  worked 
for  Federal.  State,  and  local  govern- 
ments in  1974.  Kfost  drafters  in  the 
Federal  Government  worked  for 
the  Defejise  Department;  those  in 
Slate  -and  locaF  governments  were 
mainly  in  highway  and  public  works 
departments.'  Another  several 
thousand  drafters  worked  for  col- 
leges and  universities  and  nonprofit 
organizations. 

Training,  Oth«r  Quartflcatloni, 
and  Afivaricamant 

Persons  interested  in  becoming 
drafters  can  acq<uire  the  necessary 
training  in  technical  institutes,  jan 
lor  and  community  colleges, 


tension  divisions  of  umversitiesrand 
vocational  and  technical  high 
schools.  It  is  also  possible  to  qualify 
through  on-the-job  training  pro- 
grams combined  with  part-time 
schooling  or  3-  to  4-year  ap- 
prenticeship programs. 

Training^w  a  career  in  drafting, 
whether  in  a  high  school  or  post- 
high  school  program,  should  in- 
clude courses  in  mathematics, 
physical  sciences^  mechanical 
drawing,  and  drafting.  Shop  prac* 
uces  and  shop  skHls  also  are  helpful 
since  many  higher  level  drafting 
jobs  require  knowledge  of  manufac- 
turing or  construction  methods. 
Many  technical  schools  offer  cours- 
es in  structural  design,  strength  of 
materials,  and  metal  technology. 

Those  plajining  careers  in  draft- 
ing should, be  able  to  do  detailed 
work  requiring  a  high  degree  of  ac- 
curacy; have  good  eyesight  and  eye- 
hand  coordination  because  most  of 
their  work  is  done  at  the  drawing 
board;  be  able  to  function  as  part  of 
a  team  since  they  work  directly  with 
engineers,  firchitects.  and  skilled 
workers;  and  be  able  to  do  freehand 
drawing^  of  three-dimensional  ob- 
jects. Artistic  ability  is  helpful  in 
some  specialized  fields. 

High  school  ^graduates  usually 
start  out  as  tracers.  Those  having 
post-high  school  technical  training 
usually  qualify  as  junior  drafters. 
After  gaining  experience^  they  may 
advance  to  checkers,  delailers. 
senior  drafters.  *or  supervisors. 
Some  may  become  independent 
designers.  Courses  in  engineering 
and  mathematics  sometimes  enable 
dral^rs  to  transfer  to  engin^«;ing 
gositrons.  ' 

Employmant  Outlook 

Employment  of  drafters  is  ex- 
pected to  increase  faster  than  the 
average  for  all  occupations,  Yhis 
growth,  along  wjth  the  nee^  to 
replace  those  who  retire,  die^  or 
move  into  other  fields  of  work, 
should  provide  favorable  jolJ  oppor- 
tui^ities  through  tjie  mid- 1980'$ 
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Holders  of  an  associate  (2  >earj 
degree  in  drafting  will  have  the  best 
prospects.  Many  large  employers 
already  require  post-secondary 
technical  education,  though  well- 
qualified  high  school  gr^uates  who 
have  studied  draftings  will  find  op- 
portunities in  some  types  of  jobs. 

Employment  of  drafters*  is  ex* 
pected  to  rise  rapidly  as  a  result  of 
the  increasingly  complex  design 
problems  of  modem  products  and 
processes.  In  additiorv  more  draft 
ers  -will  be  needed  as  supporting 
personnel  for  engineering  and 
scientific  occupations.  Pho- 
..toreproduction  of  drawings  and  ex 
panding  use  of  electronic  drafting 
equipment  and  computers,  how- 
ever, will  reduce  the  need  for  less 
skilled  drafters. 

Earnings 

In  private  industry,  t^ginning 
^drafters  earned  between  $560  and 
$740  a  month  m  1974,  more  ex- 
perienced drafters  earned  from 
$700  to  S900  a  month.-Senior  draft- 
ers averaged  roughly  SI. 000  a 
month,  about  one  and  one-hglf 
times^  much  as  the  average 
eamri|is  of  nonsupervisory  workers 
m  private  industry,  except  fanning. 

The  Federal  Oovemmeni  paid 
drafters  having  an  associate  degree 
starting  salanes  of  $7,596  a  year  in 
late  1974.  Those  with  ?ess  educa- 
tion and  experience  generally 
started  at  $6,764.  The  average 
Federal  ^Government  salary  for  all 
drafters  was  $1 0,400  a  year. 

SourcM  of  Additional 
Information 

General  information  on  careers  ^ 
for  drafters  is  available  from: 

American  Jnttitute  for  DetigiKand  Cjraflinf^  ^ 
31 19  Pncc  Rd.,  BartJ€«villc,  OkU,  " 
74003. 

Intemationtt  Fcdcrauon  of  Profcstxinal  and 
Technical  Enfineen^  1126  16th  St. 
NW  •  Wathmgton.  Etc  20036 

See  Sources  of  Additional  Infor- 
mation m  the  statci^ent  ^  En- 


gineering and  Saence  Technicians 
elsewhere  in  the  Handbook. 


ENGINEERING  AND 
SCIENCE  TECHNICIANS 

(D.OT.  002.  through  029.) 

Nature  of  tht  Work 

Knowledge  of  science,  mathe* 
matics,  industrial  machinery,  and 
processes  enables  engmeenng  and 
science  technicians  to  work  in  all 
phases  of  prpduction,  from 
research  and  design  to  manufacture 
mg,  sales,  and  customer  service. 
Although  their  jobs  are  m^re 
limited  m  scope  and  more  practi- 
cally oriented  than  tho^e  of  en- 
gineers or  scientists,  technicians 
often  do  work  that  engineers  or 
scientists  might  othehvise  have  to 
do.  Technicians  frequently  use 
complex  electronic  and  mechanicaF 
instruments,  experimental  laborato- 
ry  equipment,  and  drafting  instru- 
ments. Almost  all  technicians 
described  in  this  statement  must  be 
able  to  use^  engineering  handbooks 
and  completing  devices  such  as  slide 
rules  and  calculating  machines. 
^In  research  an^  development 
(R&D),  one  of  the  I^irgest. areas  of 
employment,  technicians  set  up, 
calibrate,  and  operate  cOihplex  in- 
struments, anSlyze  data,  and  con- 
duct tests.  They  also  assist  en- 
gineer$  and  scientists  in  developing 
experimental  "  equipment  and 
mqdels  by  making  drawings  and 
'  sketches;  and  under  an  engineer's 
direction  they  frequently  do  routine" 
design  work. 

In  production,  technicians 
usually  follow  the  plans  and  general 
^directions  '  of  bnginee||f  s^id 
scientists,  but  often  without  close 
supervjsion.  They  may%preparc  * 
specifidations  for  materials,  devise  * 
tests,  to  insure  product  quality,  or 
study  ways  {o  improve  the  efficien- 
cy of  ah  operation.  They  often  su- 
pervise prbduction  ^workers  to 
make  sure  they  follow  prescribc^l  . 
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plans  and  procedures.  As  a  product 
is  built,  technicians  check  to  *see 
that  specifications  arc  followed, 
keep  engineerr  and  scientists  Jn* 
formed  .as  tq  progress,  2uid  in- 
.  vestigate  prdduction  problems. 

As  sales  workers  or  field 
representatives  for  manufacturers, 
technicians  give  advioc  on  installa- 
tion and  maintenance  problems  of 
complex  machinery,  and  may* write 
specifications  and  technical 
manuals.  (See  statement  on  Techni- 
cal Writers  elsewhere  in  the  Hand- 
hook.) 

Technicians  may  work  in  the  en- 
gineering fieTd,  iq  physical  science, 
or  in  life  science^^  Within  these 
general  fields,  job  etles  hiay 
j(lescribe  the  level  (biological  aid  or 
biological  technician),  ckities 
(quality  control  technician  or  time 
study  analyst),  or  area  of  work 
(mechanic£Ll,  electrical,  or  chemi- 
cal). 

As'  an  engineering  technician, 
one  might  work  in  any  of  the  fol- 
io v^ng  areas: 

Aeronautical  Technology.  Tech- 
nicians in  this  area  work  with  en- 
gineers ail3  scientists  to  design 
and  pfpduce  aircraft,  rockets, 
guided  missiles,  and  spacecraft 
Many  aid  engineers  in  preparing 
design'^laVouts  'and  models  of, 
structures,  control  systems,  or 
equipment  installations  by  col- 
lecting information,  making  com- 
putations,  and  performing  labora- 
tory tests.  For  example,  under 
the  direction  of  an  engineer,  a" 
technician  might  estimate  ^yeight 
factors,  centei^  of  gravity,  and^ 
other  items  affecting  load  capacity 
of  an* airplane  or  missile.  Q^er 
technicians  prepare  or  ^  check 
drawings  for  technical  accuracy, 
practicability*  and  economy. 

Aeronautical  technicians 
frequently  work  as  manufacturers* 
field  service  representativei,  serv- 
ing ds  the'linlc  between  their  com- 
panyuid  the  military  services,  com- 
'mercnu  \  airlines,  and  oth6r 
customers!  Technicians  also 
prepare  technical  information  for 
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instrucdoD  manuals,  bufletins 
catalogs,  an'd  other  literature  (Sc 
statements  on  Aerospace  En- 
gineers, Airplane  Mechanics,  and 
Occupatioi^  m  Aircraft,  Missile 
*and  Spacecraft  Manufaclunng  ^Ise 
v^hcrcmlhc  Handbook  )  ^ 

Air-CondiUoning^  Healing,  and 
Refrigeration  Technoiogy.  Air 
oonditiomng,  heating,  and  refnger; 
ation  icchmcians  design^,  manu- 
faaurc,  sell,  and  service  equipment 
to  regulate  intenor  temperatures. 
Technicians  in  this  field  often 
specialize  in  one  area,  ^such  as 
refngerition,  and  sometijnes  m 
a  panicular  type  of  activity,  such 
as  research  and  development  ' 

When  working  for  firms  that 
manufacture    temperature  "con- 
trolling .  equipment,  technicians 
generally-work  in  research  and  en- 
gmeenng  departments,  where  they 
assist  engineers  and' scientists  in  the 
design  and  testing  of  nevr  equip- 
mei)t  or  production" methods.  For 
example,  a  technician  may  con- 
struct an  expenmental  models  te^ 
its  durabilit^^d  operating  charac- 
teristic&XfcchniciSms  also  work  as 
field  ^lesworkers  for  eqofpment 
manufacturiP«=Qc4ealers.  and  must 
be  able  to  supply  enghieenng  firms 
and  other  contractors  that  design 
and  install  systems  with  information 
on      installation,  maintenance, 
operating    costs,    and    the  per- 
formance   specific^ions    of  the 
equipment  Other  technicians  work 
for  contractors,  J  where  they  help 
design  and  prepare  installation  in- 
structions    for  air<(5nditioning, 
heating,  or  refrigeration  systems. 
Still  others  work  in  customer  serv- 
ice, and  are  responsible  for  super- 
vising the  installauon  and  main- 
tenance of  equipment.  (See  state- 
ment on  Refrigeration  and  Air* 
Conditioning  Mechanics  elsewhere 
in  the  Handbook.) 

Civil    Engineering  *  Technology. 
Technicians  ^in  this'  area  assist  . 
civil  engineers  in  planning^,  design- 
'  ing,  and  constructing  highways, 
bridges,  dams,  and  other  structures. 
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)uring  ihe  planning  stage,  they 
►  estimate  costs,  prepare  specifh 
caiions  for  materials,  or  participate 
'  in  surveying,  drafting,  or  dpsfgning. 
Once  construction  begins,  they 
assist  the  contractor  or  super- 
intendent in  scheduling  construc- 
tion activities  or  inspecting  the 
work  to*  assure  canformance  to 
bluepnnts  ^n^  specifications  (See 
^  statements  on  Civil  Engineers, 
Drafters,  'and  Surveyors  else- 
where in  the  Handbook) 
Electronics  Technology  Techni- 
cians in  thisfield  develop,  manufac- 
ture, and  servic^  a  wide  range  of 
electronic  equipment  and  ^sterns. 
They  may  work  with  radio,  radar, 
sonar,  television,  and  other  commu- 
nication equipment,  iildustrial  and 
medical  measuring  or  control 
'devices,  navigational  equipment, 
electronic  computers,  apd  many 
other  typts  of  electronic  ,eqaip- 
ment  Because  the  field  is  so  'bfoad. 
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techmciani  crfteif  specialize  in  one 
area  suoh  as  automatic  control 
devices*  or  electronic  amplifiers. 
Furthermore,  technological  ad- 
vancement ts  constantly  openmg  up 
new  areas  of  work.  For  example, 
the  development  of  printed  eircuits 
stimulated  the  growth  of  miniatu* 
'  rized  electronic  systems. 

Wherf  working  in  design,  produc- 
tion, or  customer  service,  elec- 
tronic techifrcians  use  sophisticated 
measuring  and  diagnostic  devices  to 
analyze  and  test  equipment  In 
many  cases,  they  must  understand 
the  requirements  of  the  field  in 
which  the  electronic  device  is  being 
liied  In  designing  equipment  for 
space  exploration,  for  example, 
they  must  consider  the  need  for 
minimum  weight  and  volume  and 
maximum  resbtance^to  shock,  ex- 
treme temperature,  and^  pressure. 
Some  electronics  technicians  also 
work  in  technical  sales,  while  others 
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work  in  the  radio  and  itclevision 
broadcasting  industry,  (^hc  state- 
ments on  Broadcast  Technicians 
and  Occupations  in  Radio  and 
Television  Broadcasting  elsewhere 
ih     the     Handbook  ) 

Industrial  Pr^jdu^uun  Tei^bntMuK/' 
Technvcidns  m  ^hf^  arei  u^iaJly  f 
chilled  industnal  *or  production 
techmcKins.  <tj>sisi  i/idusindi  engi- 
neers on  problems  mvolvmg  the 
efTivienl  itee  of  personnel.  malerMls. 
and  machines  to  produce  goods  . 
and  services  Thfe>  prepar^  layouts 
of  mctvhiner>  and  equipment,  plan 
ihf^  flo\^  of  work,  make  siausticaJ 
stJdies.  and  analyze  production 
costs.  Industrial  technicians  also 
conduct  lime  and  motion  studies 
(artiiyzc  the  time  and  move- 
ments a  worker  needs  to  accom- 
plish a  task)  to  improve  the  effi- 
ciency of  an  operation. 

Many  industrial  technicians 
acquire .  work  experience  which 
enables  them  to  qualify  for  other 
jobs  For  example,  those  specializ- 
ing in  machin^.  and  production 
methods  may  njove  into  industnal 
safety.  Others,  in  job  analysis,  may 
set  job  standaifids  and  interview, 
test,  hire,  and  train,  personnel.  Sull 
others  may  move  into  prc^uction 
supervision.  (See  statenrients  on 
Personnel  Workers  andJndustnal* 
Engineers  elsewhere  \f(/\ht  Hand^ 
bookj)  ^ 
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Mechanical  Technolcfby.  Mechani- 
cal technology  js  a  j)road  term 
which  covers  a  large  number 
of  specialized  fields  including  au- 
tomotive technology,  *  diesci 
technology,  tool  design,  mdchine 
design,  and  production  techn'blogy. 

Technicians  assist  engineers  in 
design  and  development  work  \>y 
makmg  freehand  sketches  and 
rough  layouts  of  proposed  machin- 
ery and  other  equipment  and  parts. 
This  work  requires  knowledge  of 
mechanical  principles  ipvolving 
tolerance,  stress,  strain,  friction, 
and  -vibration  factors.  Technicians 
also  analyze  .the  costs  and  prsicticAl 
value  of^esigns.  *  y 
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ling  and  testing  expen- 
machin^  and  equipment  for 
lance,  durability,  and  effi- 
,  technicians  record  data, 
computations,  plot  graphs, 
results,  and  write  reports, 
sometimes  recommend  design 
chaAges  'to  improve  ^rformance. 
Their  job  often  requires  still  in  the 
use  6f  inslruipents.  test  equipment 
and  gauges,  as  well  as  in  the 
preparation  arid-  interpretation  of 
drawings.  >^ 

When  a  product  is  ready  for 
production.  technicians  help 
prep^are  layouts  and  drawings  of  tlyc 
assembly  process  and  of  parts  to  be 
manufactured.  They  frequently 
help  estimate  labor  costs,  equip- 
ment life,  .and  plant  space.  Some 
mechanical  technicians  test^and  in- 
spect machines  and  equipment  ip 
nianctfacturing  departments  or 
work  with  engineers  to  eliminate 
production  problems.  Others  are 
technical  salesworkers 

Tool  designers  are  among  the 
better  known  specialists  •  in 
mechanical  engineering  techno'loK 
gy  Tool  designers  design  *tobls  and 
devices  for  mass  production,  and. 
frequently  r^esign  existing  tools  to 
improve  their  ^  efficiency  They 
prepare  sketches  of  the  designs  for 
cutting  tools,  jigs,  dies,  special  fix- 
trures,  and  other  attachments  used 
in  machine  operations.  They  also 
make  or  supervise  others  in  making 
detailed  drawings  bf  tools  and  fix- 
tures. 

Machine  drafting,  with  some 
designing,  is  another  nxajor  area 
often  grouped  under  mechanic^ 
technology  and  is  described  in  the 
statement  on  Drafters.  (Also  see 
staten\ents  on  Mechanical  .  En- 
gineers, Automobile  Mechanics, 
Manufacturea'  Salesworkers,  and 
Diesel  Mechanics  elsewhere  in  the 
Handbook) 

Instrumentajio'n  Technology.  Au- 
tomated manufacturing  and  indus- 
trial processes^  oceanographic 
and  space  exploration,  weather 
forecasting,-^   satellite  communi- 


cation  S;ystems,  environmental 
proieaion,  and  medical  research 
have  helped:  to  make  instrumenta- 
tion technology  a  fastgro.wing ' 
field  for^^techniaans.  They  h^lp 
develop  ^ynd  design  complex 
measuririg  and  control  devices  such 
as  tljose  in  a  spacecraft  tliat  sense 
and  measure  changes  in  heat  or 
prepare,  automatically  *'record 
data,  and  make  necessary  Adjust- 
ments These  techniaans  have  ex- 
tensive *  knowledge  of  physical 
sciences  as  well  as  electAcal-elec- 
^tronic  and  mechanical  engineering.  > 
(See  statement  on  Instrument 
Workers  ^elsewhere  in  the  Hand- 
book.) 

Several  areas  of  opportunity  exist 
in  the  physical  sciences: 

Chemical  technicians  work  withv 
chemists  and  chemicaT  engineers 
to  develop,  sell,  arid  ytilize  cherrii- 
cal  |nd  related  products  and  equip-* 
jj^nt 

MsM  chemical  technicians  do 
research  and  development,  ^Itesting, 
or  other  laboratory  work.  They 
often  set  up  and  conduct  tests  on 
processes  V  and  products  being 
developed  or  improved.  For  exam- 
ple, a  technraan  may  examine  steel 
fpr  cai1>on,  phosphorous,  and  sulfur 
content  or  test  a  lubricating  oil  by 
subjecting  it  to  changing  tempera- 
tures«.  The  technician  measures 
reactions,  analyzes  the  results  of  ex* 
perinipnu,  and  records  data  which 
will  be  the  basis  for  decisions  arid  ' 
future  research. 

Chemical  technicians  in  produc- 
tion genc^lly  put  in(6  commercial 
operation     those     products  .  or 
processes  developed  in  research 
laboratories.  They  assist  in  makingf 
the  final  design,  installing  equip- 
ment, and  trajning  and  supervising 
operators  on  the  .production  line,  * 
Technicians  in  quality  control  test 
materials,    production  ^)roces8es, 
and  final  products  to  insure  that 
they  "  nfecit    the  manufacturer's 
specifications  and  quality  stand- 
ards, NJany  also  work  as  technical 
sales  personnel,  scllirtg  chemicals  or  .  , 
chemical  products. 
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K{an>  chemical  technicians  ixsc 
^computers  and  instruments,  such  as 
a  dDatometfer  i\%hich  measures  the 
expansion  of  a  sub»tancc>.  Bei^use 
the  field  of  chemistr>  is  so  broad, 
chemical  technicians  frequently 
specialize  iiT  a  particular  industry 
iuch  as  food  processing  or  phar 
maceuticals  (See  sute;nents  on 
Chemists.  Chemical  En^neers,  and 
Occupauons  in  the  fndusuial 
ChemicaJ4ndustr>  elsewhere  »n  the 
Handbook  ) 
^  Meuorological  hechruaans  •sup- 
port meteorologists  in  the  stud>  of 
atmosphenc.  condiuons.  Techni* 
cians  calibrate  inWuments,  •  ob- 
^rve.  record,  and  report 
meUtoroIogicaJ  occurrences,,  and 
assist  m  research  projects  and  the 
development  of  scientific  instru- 
ments. 

Geological  ijtchnicians  assist 
geologists  in  evaluating  earth 
processes.  Currently  much  research 
IS  being  conducted  in  seismolo^, 
petroleum  and  mineral  exploration, 
and  ecology.  These  technicians  in- 
stall seismographic ,  instruments, 
record  measurements  from  these 
instruments,  assist  in  field  evalua- 
tion  of  earthquake  damage  and  sur- 
face dispi^ement,  or  assist  geolo- 
gists  m  earthqu^e  prediction 
research.  In  petroleum  and  mineral 
exploration,  they  help  conduct  tests 
and  record  sound  wave  data  to 
determine  the  likelihood  of  success- 
ful drilling,  OP  use  radiation  detec- 
tion instruments  and""  collect  core 
*  samples  to  help  geologists  evaluate 
the  economic  possibilities  o^  mining 
a  given  resoijrde.  ^ 

Hydfologic  t^hniQians  gather 
data  to  help  professional  hydrolo- 
gists  predict  nver  stages  and  water 
quality  levels,  Thdy  monit9r5pstni- 
rpents  which  measure  wafer  flow, 
water  table  levels,  or  water  quality, 
they  analyze  these, data  and  report 
their  findings  to  ^he  hydrologist. 
($ee  statement  on  Environmental 
Scientists,  elsewhere  in  the  Hand- 
book^ 

Technician  positions  in  the  life 
saiences  are  generally  included  in 
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two  categones. '^^mu/iu/o/  /ec/m< 
cum^  wod^  with  agneuhural 
scien^sts  m  the  arfas  of  food 
production  and  pnx^ssmg.  f^lant 
techructans  conduct  tests  and  ex- 
penmdnts  to  improve  the^ield  and 
•  quality  oi  crops,  or  to  increase  re- 
sistance to  disease,  insects,  or  o^er 
hazards.  Technicians  m  soil  science 


animah  to  certain  ;rfvy«ca^ 
chenucal  stxmuh.  They  also^rtudy 
and  conduct  research  to  help  biolo- 
gists develop  cuires  which  nxa5  be 
applied  to  human  disea^  , 

BiONcherorcal   technicians  assist 
biochemists  m  the  chemical  analy 
SIS  of  biologK^  Substance^  (blood, 
other  body  fluids,,  foods,  dnigs) 


analyse  the  chemical  and  physical..  Most  of  their  work  involves  con 
properties  of  vanous  soils  to  help 
determine  the  best  uses  for.  these 
soils.  Animal  husbandry  tbchnicians 
concern  themscKes  mainly  with  the 
breeding  and  nutntion  of  animals, 
in  addition,'  several  thousand 
technicians  work  in  the  food  indus- 

•  try  as  food,  processmg  •technicians. 

•  They  work^n  quality  control  or  in 
food  saenee  research,  helpmg  food 
scientist^  develop  better  and  more 
efficient  ways  of  processmg  food 
maienal  for  human  consumption. 
(See  statement  on  Food  .Scientists 
elsewhere  in  the  Handbook.) 


ducting  experiments  and  reporting 
their  results  to  a  biochemiit^As  a 
biological  technician,  one  might 
also  work  primarily  >ith  insects, 
studying  insect'control,  developing 
new  insecticides,  or*  detennpiing 
how  to  use  irtsects  to  control  other 
ii^ects  or  undesirable  plants  (See 
statemenj^ 'on  Life  Scientists  else 
where  in  the  Handbook  ) 

Technicians  also   specialize  in 
fields  such  as  metallurgijcal  (metal), 
electrical,  and*  optical  technology 
In  the  atomic  energy  field,  techni 
cians  work  with  scientists  and  en- 


Biological  technicians  worL'  ^^cers  on  problems  of  rad^tisfi 
.  pnmanly  m  laboratones  where  thef    safety,  ^  inspection,    and  deqon- 


perform  tests  and  *cxpenments 
under  contrbHed  conditions. 
Microbiological  technicians  study 
microscopic  organisms  and  may  be 
involved  in  tmn^unology  or 
parasitology  research.  Laboratory 
animal  techntctai^s  study  and  report  ^ 
laboratory 


on    the    reaction  of 


er|c 


taminatlon  (See  statement  on  Oc 
cupations  in  the  Atoipk  Energy 
'Field  elsewhere  i'q  xht  Handbook  ) 
New  areas  of  work  jnclude  environ- 
mental ^rotectio^i,  where  techni- 
cians'stud  x  the  problems  of  air  and 
w^r  pollution,  as  well  as  the  field 
of  industrial  ^ety.  ^  ^ 

'  '  P\yim%  of  Efnpfoym^nt 

Ove^  560,(X)0  persons  worked  as 
engineering  and  science  technicians 
In  1974..  Almost  390.000  worked  in 
engineering  fields,  aboirt  125,000  in 
physical  science  occupations^ 
d   about   5fl,000   in   the  life* 
^iciences.  About  13  percent  of  all 
engineering  and  science  technicians 
'were  women.  The  oroportion  of 
women  technicians,  by  field,  was  30 
percent  in  life  science,  15  percent 
in  physical  science,  and  S  percent  in 
engineering.* 

'More  than  375»000  (about  2  out . 
of  3)  technicians  yvorked  in  private 
industry.  In  the  manufacturing  sec- 
tor,  the  largest  etnployers  were  the 
electrical   equipment,  chemicals. 


« 
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machmer>,  and  aerospace  indus- 
tries In  Donmanufactunng.  large 
numbers  v^orkedjn  wholesale  and 
retail  ^radc^  communications,  and 
m  engmeenng  and  architeciuraJ 
,finns 

In  1974,  the  Federal  QoMcmment 
employed  ♦  about   87,000  techni 


grams  or  courses  m  post-secondary 
or  correspondence  schools.  Some 
qualify  on  the  basis  of  experience 
gained  m  the  Armed  Forces  How? 
ever,  po^t-secondary  trainmg  is  in- 
creasingly necessary  for  advance^ 
mem  to  more  resp<^ible  jobs 
Some  of  the  types  of  post-secon- 


cians.  chieOy  as  engSneenng  aidr    dary  aid  other  schools  which 


|md  *  tech^ici^,  equipment  •  spe- 
cialists, bK>Iogical  technicians,  car- 
tographic Wchmcians  (mapmaking). 
meteorologies  technicians,  and 
phvMcai  science  lechnicians  The 
Urgent  number  v^ori^ed  for  the  De- 
panmenl  of  Defense,  mohi  of  ihe 
others  vA»ori(.ed  for  ihe  Departments 
of  Transportauoji^  Agncullurc.  In- 
terior and  C^fmnerLC 

vemment  agencies  em 
ri>  50^000  engmeenng 
technicians,  and  local 
ts  about    1 1 ,000  The 
for  colleges  and 
profit  organiza 


pro^ 
are 
para-* 


Training,  Othar  Quallfkatlons, 
and  Advancamttnt 

Persons  can  qualify  for  techni- 
cian jobs  through  many  combina* 
lions  ot  work  experience  ^and  edu- 
cation because  employers  tradi- 
tionally have  been  flexible  in*  their 
hiring  standarils.  However,  most 
employers  prefer  applicants  who 
have  had  some  specialized  -techni- 
cal training.  Specialized  Ironing  is 
available  at  technical  institutes, 
junior  and  community  colleges, 
area  vocitional-tdchnical  schools, 
extensiop,divisions  of  colleges  and 
universities,  and  vocatio'nal-techni- 
cal  high  schools.  Engineenng  and 
science  students  who  have  ^  not 
^completed  the* bachelor's  degree 
and  others  wlfb'have  d^£rces  in 
science  and  mathematics  ^Iso  ar« 
able  to  qua\Sy  for  technician  posi 
tions. 

Persons  can  also  qualify  for 
technician  jobs  b>  less  formal 
nieihods.  Workers  may  learn 
through  on  the  job  training  pro- 


id 
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vide  technical  trammg 
discussed  in-  the  following 

graphs- 

TechriKul  Instiiuies  Technical 
institutes  offer  trainmg  to  qualify 
students  for  job  immediately 
after  graduation  with  a  minimum 
of  on-the-pb  training.  In. general, 
students  receive  intensive  technical 
lr<iinir>g  but  Ies^theor>  and  general 
eduwdilon  than  m  engineering 
Svhook  or  liberal  arts  colleges* 
A  fevr  technical  institutes  and 
communit>  colleges  offer^oopera- 
tive  programs,  students  spend  part 
of  the  pme  in  school  and  part  in 
pakL  employment  related,  to  theif 
studied. ' 

Some  technical  institutes  operate 
-fds  regular  or  extension  divisi<5ns  of 
colleges  and  ifniversities.  Other  in-, 
stitutions  are  operated  by  States 
and  municipalities,  or  by  private  or- 
ganizations. 

Junior  and  Community  .(^olleges. 
Curriculums  in  junior  and[  com* 
munitx,  colleges  which  prepare 
stuijents  for  technician  occupations 
are  similar  to  those  in  the  freshman 
and' sophomore  years  of  4-year  col- 
leges. Afterteompleting  the  2-year 
program^  graduates  can  transfe^^to 
4-year  colleges  or  qualify  for  some 
technician  jobs.  Most  large  commu- 
nity colleges  offer  2-year  technical 
programs,  and  many  employers 
prefer  graduates  having  more  spe- 
cialized training.  ^ 

Area  Vof.  anonaf-Technic  al  Schools. 

*  Thc>e  post  seujndary  public  institu 
lions  serve  students  from  surround- 
ing areas  and  train  them  for  jobs  In 
the  local  area.  Most  of  these  schools 

/reJ^uire  a  high  school  degree  or  its 
ibqOTi^alent  for  admission. 
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Other  Training.  Some  large  cor-  ■ 
porations  conduct  training  programs 
and  operate  pnvate  schools  to 
meet  their  needs  for  techm'cally 
trained  personnel  ♦  in  specific 
jobs;  such  ^ning  rarely  includes 
general  stait^ei(^Training  for  some 
techmcianriccu|:xations,  for  instance 
tool  designers  and  electronic  tech- 
mcians,  is  available  through  for- 
mal 2-  to  4'year  apprenticeship 
programs.  The  apprentice  gets 
on-the-job  traimng  under  the  close 
supervision  of  an  experienced 
technician  and  related  technical 
knoNyledge  in  classes*  usually 
after  working  hours  ' 

The  Armed  Forces  have  trained 
man>  tj^chmcians,  especiall>  m 
electronics.  However,  military  job^ 
requirements  a^e  generally  dif- 
'*ferent  from  those  in  the  civihan 
economy.  Th>/s,  military  technician 
training  may  not  be  adequate  for 
civilian  technician  work,  and  addi- 
tional training  may  be  necessary  for* 
employmer\t» 

Technician  training  also  is  availa- 
ble from  many  pnvate  technical 
atid  correspondence  schools  that 
often  specialize  in  a  single  field 
such  as'  electronics.  Some  of  these 
schools  are  owned  and  operated  by 
large  corporations  that  have  the' 
resources  to  provide  very  up-to- 
date  training  in  a  technical  field. 

Those  interested  in  a  career  as  a 
^technician  should  have  an  aptitude 
for  mathematics  and  science,  and 
;5njoy  technical  work. 'An  ability  to 
do  detailed  work  with  a  high  degree 
of  accuracy  is  necessary;  Yor  design 
work,  creative  talent  also  is  desira- 
ble. Since  technicians  are  part  of  2^ 
scientific  team,  the^  *  sometimes 
qiust  work  under  the  close  supervi- 
sion of  engineers  an'd  scientists  as 
well  as  with  other  technicians  and 
skjfled  worker*.  * 
Engmeenng  and  science  techni- 
cians usually  begin  work  as  trainees 
in  routine  positions  under  the  direct 
supervisipn  of  an  expenenced  • 
technician,  scientist,  or  engineer  . 
As   they   gain    expencncc,  they 


3  do 
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receive  more  responsibility  'and 
carry  out  a  particular  ai^giunent 
under  only  getieral  supervision. 
Technicians  may  c^ntually  move; 
into  superviiory>(x>sition$.  Those 
«rho  have  the  almiity  and  obtain  ad- 
ditional educatipn  are  sometimes 
upgraded  to'profi^onal  science  or 
engineering  positions. 


Employm«nt  Outlook 

Employment  opportunities  for 
engineering  and  science  technicians 
are  expected  to  be  favorable 
through  the  mid- 1 980^5  Opportuni- 
des  will  be  best  for  graduates  of 
post-secondary  schooI^^^-Ucbnicuin 
training  programs.  Besides  the 
openings  resulting  (rom  faster  than 
ave;^e  growth  expected  jn  this 
field,  additional  technicians  will  be 
needed  to  replace  those  who  die, 
retire,  or  leave  the  occupation. 

Industrial  expansion  and  the  in^ 
creasing  complexity  of  modem 
technology  underlie  the  anticipated 
increase  in  demand  for  ^pchnicians^ 
Many  will  be 'needed  to  work  with 
the  growing  number  of  engineers 
and  scientists  in  ^  developing,  , 
producing,  and  distribuMng  new 
and  technically  advanced  products 
Automation  of  industrial  processes 
an(f  growth  of  new  work  aSreas  such 
as  environmental  protection  and 
urban  development  will  add  to  the 
demand  for  technical  personnel. 

The  anticipated,  growth  of 
research  and  development  (R&D) 
expenditures  jn  'industry  .and 
government  should  increase  de- 
mand for  technicians.  However, 
this  growth  is  expected  to  be  slower 
than  in  thVpalt. 

Because  ^ace  and  defense  pro- 
grams are  major  factop  irf  the.  e*m- 
ployment  of  technicaJ  personnel, 
expenditures  in  these  areas  aiTect 
the  demand  for  technicii&i^.  The 
outlook  for  technicians  is  based  on 
the  assumption  that  defense  spend 
ing  will  increase  from  the  1574  level 
by  the  mid-1980*s;  but  will  still  be  ' 
slightly  lower  than  tiie  levels  of  the 
latc^  1960*s.  If  defense  spending 
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should  differ  substantiaOy  from  ^tfais 
level,  the  demand  for  technickns 
wouM  be  affected  accordingly. 


Eamlnsft 

in  general,  technicians*  earnings 
dei>end  on  their  educ^aUon '  and 
technical  specialty,  as  wcfll  as  their 
ability  and  work  experience,  and 
the  industry  in -which  they  work. 

4n  pVivate  industry  in  1974, 
average  starting  salaries  for  2-year 
graduates  ranged  from  about 
$8,200  to  $9.800' a  y<?ar.  while  non- 
•graduated  earned  avefage  starting 
salaries  from  just  over  $6,000  to 
about  $8,500.  Starting  salaries  for 
bacheloi;'s  degree  recipients 
averaged  over  SI 0,000  a  year.  Ac- 
cording to  a  1974  Bureau  of  Labor 
Statistics  survey,  experienced  en- 
gineering techni9ians  in  ^^rivate  in-» 
dustry  earned  average  salaries  of 
about  $13,500  a*  yea^. 

Starting  salaries  for  all  techni- 
cian^ in  the  Fd^ral  Government 
were  fairiy  uniform  in  late  1974.  A 
high  school  graduate  with  no  ex- 
perience could  expect  $5,996  an- 
nually to  start.  WJith  an  associate 
degree the  starting  salary  w  as 
$7,5^6,  and  if  a  bachelor's  degree 
were  held,  tiie  annual  salary  might 
be  $8,500  or  $10*520  (depending 
on  the  type  of  job  vacancy  and  the 
applicant's  education  and  pther 
qualifications).  At  higher  ex- 
perience levels,  however,  dif- , 
ferences  in  eammgs  are  significant. 
The  average  anni^l  salary  for  all 
.engineering  technicians  employed 
by  the  Federal  CJovcmment  in  late  * 
1974  was  $l6,0Ck),  for  physical 
science  iechni^ans,  >  15,000,  and 
for  life  science  techhiqans,  dbout 
$11,000. 

Sources  of  AcWKIo^al 
Information 

For  informatign  on  careers  for 
engineenng  and  science  technicians 
and  engineenng  and  technology 
programs,  contact 

Enfineen  Council  for  Profemonal  Devek>p- 
mcnt.  345  East  47ih^St.*  New  York. 
N  Y  10017 


Information  on  scl^oob  offenng 
techiucian  programs  is  available 

from: 

Kfttk>Q^  Association  of  Trftde  and  Technical 
Schools,  AccrediUQS  CommrtTioa.  202 1 
.    L  St.  NW ..  Washinjion.  D.C  20036, 

Departznem  of  Health.  Education,  aod 
WcKarci  Office  of  Education,  Washinfr 
toti.O.C  20202 

State  departments  of  education 
also  have  information  abqut  ap- 
proved technical  *institutes«^unior 
colleges,  and  other  educational  in*, 
sututions  withm  the  Sta*^  offenng 
post-hig^  school  traimi^g  for 
specific  technrcal  occupauons« 
Other  sources  include: 

A^x>cncan  Association  of  Community  and 
Junior  Coliefes.  Suite  410.  1  Dupoot 
Curie.  Waihmjlon.  p.C.  20036. 

National  Home  Study  Council,  1 60 1  1 8th  St 
-  K^^..\Vashm|;ton.  D.C.  20009. 


SURVEYORS 

(D.O.T.  OlS-ISg*) 

Before  en^neers  can  plain  high- 
y>va>s  or  oth^r  construction  proj- 
ects. the>  nee<(  complete  and  accu- 
rate mformatioi^  about  boundanes, 
land  features,  and  other  physical 
charactenstics  ot^the  construcuon 
site.  Surveyors  me^^asure  construe- 
.  don  sites,  help  e^blish  official 
land  boundanes,  assist  u)  setting 
fand  valuau6ns,  and  ^\\tcX  infor- 
mation for  nttips  and  charts. 

Surveyors  often  won^  as  party 
chiefs,  that  is,  they  are  in^harge  of 
a  field  party  that  detem^nes  the 
precise  measurements  al)^^  loca* 
tions  of  elevations,  points,  .lines, 
and  contours  on  the  earth's  surface, 
agpd  distances  betv^een  points.  Sur- 
veyors are  directly  responsible  Vor 
the  field  party's  activity  and  the  ac* 
curacy  of  its  work.  They  plan  th^ 
field  work,  select  survey  reference  ^ 
points,  an^  deterjnine  the'pi'^cise 
location  of  natur^  and  man-made 
features  of  the  luh^ey  region.  They 
re<;ord  the  information  disclosed  oy 
the  survey,  verify  the  accuracy  of 
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the  survey  dau,  and  prepare 
sketches,  maps,  and  reports 

A  typical  field  party  is  made  up  of 
the  party  chief  apd  three  to  six 
assistants  and  helpers  Instrument 
workers  (D.OT.  OI8.I881  adjust 
and  operate  surveying  instrmnents 
such  as  the  iheodolile  (used  io» 
measure  altitude)  Cham  v%orkers 
(DOT  018.687)  use  a  steel  tape 
or  surveyor's  chain   to  measure 
distances  between  surveying  points 
Generally  chain  workers  operate  in 
pairs  oi(e  holding  the  tape  at  the 
last  established  point,  and  the  other 
marking  an  advanced  measunng 
point    Cham   workers^^  also  may 
mark  measured  points  with  painted 
stakes'   Rod, porkers  .(DOT 
018  587)  use  a  level  rod,  range 
pole  or  other  equipment  to  assist 
instrument  workers  in  determining 
elevations,        distances,  and 
directions  They  hold  and  move  the 
range  pole  according  to  hand  or 
vcxbal  signaJs/pf  the  instrument 
worker  to  help  establish  th"c  exact 
poiDt  of  measurement  Rod  workers 
also  may  clear  brush  from  the  sur- 
vey hne 

Surveyors  oft^n  specialize  in  a 
particular  type  of  survey  Besides 
doing;  highway  surveys,  many  per- 
form land  surveys  and  locate  boun- 
daries of  a  particular  tract  of  land 
They  then  prepare  maps  knd  legal 
descnptions  for  deeds,  leases,  and 
other  documents.  Surveyors  doing 
topographic  surveys  determine 
elevations,  depressions,  and  Koh 
tours  of  an  area,  and  indicate  thelo- 
cation  of  distinguishing  surface  fea 
tures  s^ch  as  farms,  b(^ildings, 
forests,  roads,  and  rivers. 

Several  closely  related  occupa- 
tions are  gcodesj  and  phdtogram 
metr>.  Ceodesists  me^ure  im 
mense  areas  of  land',  sea,  or  space 
by  taking  into«aan;nint  the  earth *s 
curvature  ^and  iis  geophysical 
characteristfcs  (See  sUtcment  on 
Geophysiels^ ^.elsewhere  xxp  the 
Handbook.)^  Photogranrrrfctrists 
measure  and  interprl^t  natural  or 
man  made  features  of  an  area  They 
make  topographic  an<j  thematic 


Survtyor  chtcks  topography  »t  con- 
struction sitt. 
maps     by     applying  analytical 
processes      and  mathematical 
techniques  to  photographs  obtame(j 
from  aenal;  spacp,  and  ground  sur- 
veys. Control  suVveys  on  the  ground  * 
are  made  to  determine  the  accuracy 
of  maps  derived  from  photogram- 
matic  techniques/  r 
I  '  s 

Placet  of  EmpFoymerrf 

About  55,000  people  worked  at 
surveyors  in  1974,  less  than  5  per^. 
xent  were  women.  Federal,  StaterT 
and  local  government  agencies  em* 
plo^  about  one  third  of  all  sur 
ve)ors  Among  th^  Federal  Govern- 
ment agencies  employing  these 
workers  are  the  U.S. '  Geological 
Survey,  the  Bureau  of'  Land' 
Management,  the  Army  Corps  of 
Engineers,  and  the  Forest  Service. 
Most  surve>ors  in  State  and  local 
government  agencies  work  for 
highway  departments  and  urbja;^ 
planning  and  redevelopment  agen> 
ciies. 

A  large  number  of  surveyors 
work  for  construction  companies 
and  for  engineering  and  architec- 
tural 'consulting  firms.  A  sizable 
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number  either  wori/ for  or  own^ 
firms  that  conduct  surveys  for  a  fee. 
Significant  numbers  of  surveyors 
also  work  for  crude  petroleum  and 
natural  gas  companies,  ajid  for 
public  utilities.^ 

Training;  Othtr  Quallficationt, 
a^d  Advanctmadt 

A  combirtation  of  post-secondary 
school  courses  in  surveying  and  ex- 
tensive on-the-job  training  is.  the 
most  corranon  method*  of  entering 
surveying  work.  Junior  colleges, 
technical  institutes,  and  vocational 
schools  offer  1-,  2-,  and  3-year  pro- 
grams ^n  surveymg.  A  few  4-year 
colleges  offer  bachelor's  decrees 
specifically  in  surveying,  while 
many  offer  several  courses  in  the 
ficldv  Most  surveying  programs 
admit  only  high  school  gr^uatcs, 
preferably  those  who  have  studied 
algebfa,  geometry,  l^gonometry, 
ealculus^  drafting,  ^nd  mechanical 
drawing.  With  some  post-secondary 
school  courses  in  surveying,  begin- 
ners can 'generally  surt  as  instru- 
ment workers.  After  gaining  ex- 
periertce,  ^fiey  usually  advance  to 
.  party  chief,  anS  may  later  seek  to 
become  a  registered  surveyor.  In 
many  instances,  promotions  to  ' 
higher  level  positions  are  based  on 
written  examinations  as  well  as  Ex- 
perience. 

High  school  graduates  with  no 
formal  training  xn  surveying  usually 
st^rt  as  rod  workers.  After  several 
years  of  on-^the-job  expenence.and 
some  formal  trainmg  in  surveying,  it 
IS  ppssible  AG  advance  to  chain 
worker,  instrument  worker,  and 
finally  to  party  chief.  •  . 

For  those  interested  in  a  profes- 
sional career  in  photogrammetry,  a 
bachelor's  degree\n  engineering  or 
,the  physical  sciences  is  usually 
needed. 

All  50  State4  require  licensing  or 
registration  of  land  '  surveyors 
responsible  for  locating  ,and 
descnbing  land  boundanes.  Rcgis- 
tl^ation  requirements  are  generally 
quite    strict,   because    once  re- 
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gistfred.  surveyors  can  be  held 
legally  responsible  for  iheir  work 
In  some  States,  applicants  for  Iicen 
ses  need  to  know  other  t>pes  of  sur 
veying  in  addition  to  land  surve> 
ing  Requirements  vary  '^ong  the 
States  but  In  general  the>  include  a 
combination  of  4  to  8  years*  ex< 
•perience  in  surveying  and  passing 
an  examination  Most  States  reduce 
'  the  experience  needed      take  the 
licensing  exammaUpn  if  the  appli 
cant    has    taken    post  secondar> 
courses  in  surveying 

In  19''4.  about  20.000  land  sur 
ve>ors  were  registered  In  addition, 
about  13,000  engmeers>vere  re 
gistered  to  do  land  surveying, 
primarily  as  part  of  tlftir  civil  en^ 
gineering  duties;  however,  these 
WQrkers  ^are  considered  engineers' 
rather  than  surveyors.  (See  state- 
ment  on  Civil  Engineers  elsewirere 
in  the  Handbook.  \  -  ) 

Qualifications  for  succes^as  a 
surveyor  include  ability  to  visualize 
objects,  distances,,  sizes,  and  other 
abstract  forms  and  to  make  piathe- 
matical  calculations  quickly  and  ac* 
^curately.^  Leadership  qualities  also 
are  important  as  surveyors  must  su- 
pervise the  work  of  others. 

Members  of  a  survey  party  must 
be  strong  and  healthy  in  order  to 
work  Outdoors  and  carry  equipment 
over  difficult  terrain.  They  also 
need  good  eyesight,  coordmation7 
and  heanng  m  order  to  commu^ 
nicate  over  great  distances  by  hand 
signals  or  voice  calls, 

.   Empfoymtnt  Outlook 

Employment  opportunities  for 
surveyors    are    expected    to  be 


favorable  through  the  mid-1980*s. 
especially  for  those  with  postsecon- 
dary  school  training.  •Employment 
^  of , Surveyors  is  expected  to  grow 
much  faster  than  the  average  for  all 
occupations  through  the  mid- 
1980's.  In  addition  to  the  openings 
resulting  from  growth,  many  will 
result  from  the  need  to  replace 
those  who  die,  reUre,  or  transfer  to 
other  fields  of  work. 

The  rapid  development  of  urban 
areas  and  increased  land  values 
should  create  jobs  for  surveyors  to 
locate  boundaries  for  property 
records.  Others  will  be  needed  to 
lay  out  streets,  shopping  centers, 
schools,  and  recreation  areas.  Con- 
struction and  improvement  of  the 
Nation's  roads  and  highways  also 
will  require  many  new  surveyors. 


Etmlngt  tnd  Working 
CcndMoRt' 

In  the  Federal  Government  in 
late  1974,  high  school  graduates 
wUh  little  or  no  training  or  ex- 
perience started  as  rod  workers  or 
chain  workers  with  an  annual  salary 
of  $5,996  Those  with  1  year  of  re- 
lated post-secondary  training 
earned  $6,764,  Those  with  an  as- 
sociate degree  which  included 
courses  in  surveying  generally 
started  as  instrument  workers  with 
an  annual  salary  of  $7,596  The 
majority  of  surveyors  who  worked 
as  party  chiefs  in  the  FedeVal 
Government  earned  between 
$9,500  and  $13,000  per  year  and 
some  sufveyo^  in  high-level  posi- 
tions earned  more  than  $  1 5,000  per 
year. 


Although  salanes  m  pnvate 
dustry  vary  by  geographic  area, 
limited  dau  mdicate  that  salanes 
are  generally  comparable  to  those 
in  Federal  service  and  are  above  the 
average  earnings  of  nonsupervisory 
workers  in  pnvate  industry,  except 
fanning. 

Surveyors  usually  work  an  8- 
hour,  5-day  week.  However,  they 
sometimes  work  longer  hours  dur- 
ing the  summer  months  when 
weather  conditions  are  most  suita- 
ble for  surv?^mg.  The  work  of  sur- 
veyoa  u  active  and  sometimes 
strenuous.  They  often  stand  for 
long  penods  and  walk  '  long 
distances  or  climb  n>ountams  with 
heavy  packs  of  instruments  and 
equipment  Because  most  work  is 
out-of-doors,  surveyors  are  exposed 
to  all  typ^  of  weather.  Sosne  duties, 
such  as  planning  surveys,  preparing 
reports  and  computations,  and  * 
drawing  maps,  usually  are  done  in 
an  office. 

Sourctt  of  AddMonsI 
information ' 

,  Information  about  training  and 
career  opportunities  in  surveying  is 
available  from: 

Ametioii)  '  Confress  on  Surveying  and 
NUppmf«  Woodward  Buiklmg,  733  iSth 
St  NW.,  Washinfton,  D.C.  20005. 

General  infonpation  on  careers 
in  photogrammetry  is  available 
from: 

American  Soacty  of  Fhotogrammetry,  150 
North  Virjinia  Ave,»  FaiU  Church,  Va. 
22046. 
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MECHANICS  AND  REPAIRERS 


Mechanics  and  repairers^  the 
«^orkers'who  keep  our  auto  mobiles, 
airptlanes,  household  appliances, 
and  other  machinery  operatir^g 
properl)  —  make  up  one  of  the 
fastest  growing  groups  of  skilled 
v^orkers  in  the  Nation *s  labor  force 
This  occupational  field  offers  man\ . 
career  opportunities. to  people  whc 
are  mechanically  inclined  and  are 
willing  to  invest  a  few  years  ,in 
learning  a^trade. 

Nearly  3  million '^people  worked 
as  mechanics  and  repairers  in  1974. 
More  than  dne-third  were  automo- 
tive mechanics,  suc^  as  automobile 
mechanics,  truck  or  bus  mechanics, 
and  automobile  body  repairers. 
Some  other  large  occupations — 
each  employing  more  than  100,000 
workers— were  appliance  repairers, 
industrial  machinery  repairers,  air- 
plane mechanics,  and  televisfon  and 


radio  service  technicians.  Employ - 
nent  in  »ome  occupations,  includ 
ing   those   of  vending  machine 
mechanic,  electric  sign  repairer, 
and  locksmith,  was  relatively  small 

In  addition  to  the  nearly  3  million 
mechanics  and  repairers  employed 
in  1974,  over  700,000  people 
worked  in  three  related  occupa 
tions.  maintenance  electrician, 
telephone  craft^orker,  and  watch 
repairer.  Altogether  these  3  7  mil- 
lion maintenance  and  repair  work 
ers  represented  about  I  out  of  every 
3  skilled  workers. 

Over  one-fourth  of  the 
mechanics  2^nd  Repairers  worked  in 
manufacturing  industries,  and  the 
majority  of  these  were  in  plants  that 
produce  durable  goods  such  as 
steel,  '  automobiles,  and  aircraft. 
About  one-fifth  of  the  mechanics 
and   repairers   worked   in  retail 


trade— mainly  m  firms  that  sell  and 
service  au'tomobJes,  household  ap- 
pliances»  farm  implements,  and 
other  mechanical  equipment. 
Another  one-fifth  worked  m  shops 
that  service  such  equipment  Most 
of  the  remaming  mechanics  and 
repairers  worked  for  transpx>rta- 
tjon,  construction^  and  pubhc  utili- 
ties mdustries,  and  all  levels  of 
government. 

Mechanics  and  repairers  work  in 
every  section  of  the  country.  Most 
employment   opportunities,  how- 
^ever,  are  in  the  populous  and  indus- 
trialized States. 


Training,  Oth«r  Quatfflcctlorit, 
and  Advancamant 

Many  mechanics  and  repairers 
learn  their  skills  on  the  jol?  or 
through  a]i)prenticeship  ^training. 
Some  acquire  basic  training  or  in- 
crease their  skills  in  vocational  and 
technical  schools  Others  take  cor- 
respondence courses  .Trairung  and 
experience  in  the  Armed  Forces 
also  may  help  people  prepare  for 
occupations  such  ^  airplane 
mechanic  and  television  and  radio 
service  technic^n. 

Most  emplo^rs  consider  a  3-  to 
4-year  apprenticeship,  supple- 
mented'each  ye^  by  at  least  144 
hours  of  related  classroom  instruc- 
tion, as  the  best  way  to  learn  skilled 
maintenance  and  repair  work.  For- 
rnal  apprenticeship  agreements  are 
registered  with  a  State  apprentice* 
ship  agency  or. the  U.S.  Department 
of  Labor*8  Bureau  of  Apprentice- 
ship and  Training. 

Employers  look  for  applicants 
who  have  mechAnical  aptitude  and 
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like  to  work  voth  their  hamts  Man> 
employers  prefer  people  whose 
bobbies  or  interests  include  au 
tomobUc  repair,  model  building,  or 
radio  and  television  repair  A  high 
school  education  often  i«  required, 
and  employers  generally  prefer  ap- 
plicants who  have  had  courses  in 
mathematics,  chemistry,  physics, 
bhieprint  reading,  and  niachinc 
shop 

Physical  requirements  lot  work 
in  this  field  ^ar>  grcaL'^  For  exam 
pic.  telephone  linewrorkers  should 
be  suong  aiKi  agile,  tc  climb  polos, 
lift  heav*)  equipment .  and  svork  tfi 
acwkward  positions.  On  the  other 
hand,     instrument     and  watch 
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repairers  oced  patience,  finger 
dexterity,  and  good  vision. 

Many  maiiftenance  and  repair 
workers  advance  to  supervisory 
jobs,  others  to  sales  or  technician 
jobs.  Many  open  thei^  own  busi** 
nesses. 

Enr)p>oym*nt  Outlook 

Employment  in  maiijtenance  and 
repair  occupations  as  a  whole  is  ex- 
pected to  increase  faster  than  the 
average  for  all  occupations  ^ough 
the  mid- 1980V  In  addition  to  jobs 
created  by  employment  growth, 
openings  will  arise  as  experienced 
worker??  retire,  die,  or  transfer'  to 
other  fields. 


Many  factors  arc  expected  to 
contribute  to  the  growing  ncM  for 
mechanics  ^d  repairers,  inclufling 
mcreased  dejnand  for  household, 
appliances,  autdmobile^,  and  other 
items,  and  repair  of  complex 
machinery  in  industry. 

This  chapter  iricludes  st^uements 
oa  many  maintenance  and  repair 
occupations.  Other  maintenance 
aiKi  repair  workers  are  discussed  in 
other  sections  of  the  Handbook.  For 
.example,  airplane  mechanics  are 
discussed  wjth  Air  Transportation 
Occupations  and  millwrights  with 
Industrial  Production  and  Related 
Occupations. 
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TELEPHONE  CRAFT  OCCUPATIONS 


About  1  out  of  every  3  employees 
tn  the  telephone  industry  is  a  craft 
worker  who  installs,  repairs,  and 
maintains  phones,  cables,  and  re- 
lated equipment.  This  chapter 
discusses  ^the  four  groups  of 
telephone  craft  occupations,  cen- 
tral ofHce  craft  pccupations,  central 
ofHce  equipment  installers,  line  in- 
stallers  and  cable  splicers,  and 
telephone  installers  and  repairers. 


CENTRAL  OFFICE  CRAFT 
OCCUPATIONS 

Natura  of  th«  Work 

Telephone  companies  employed 
,  about  110,000'  craft  workers  in 
1974  to  maintain  and  fepaiir  the 
*  complex  equipment  in  their  central 
offices.  Most  worked^  as.  fnu^e 
wirers,  repairea,  and  trouble' loca- 
ton.  ■»  / 

Frame  -wirers  (D.O.T.  822.884) 
connect  and  disconnect  wires  that 
run  from  telephone  lines  and  cables 
to  equipment  in  central  o^ces. 


Connections  are  made  by  soldejing 
wires  to  terminal  lugs.  They  make 
these  changes  when  new  phones  are 
installed,  existing  '  ones  "are 
removed,  or  numbers  are  changed,- 
Central  office  repairers  ( D.O.T. 
822.28 1 )  maintain .  the  switching 
equipment  that  automatically  con- 
nects lines  when  customers  dial 
nurpbers.  Trouble  locators  (D.O.T, 
822.381)  work  at  special 
switchboards  to  find  and  analyze 
trouble  spots  reported  on 
customers*  lines.  They  also  work 
with  other  employees;  such  as  cen- 
tral office  repairers  and  cable 
splicers,  who  help  fmd  the  cause  of 
trouble  and  make  repairs. 
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Training*  Othar  Quallflcationt, 
and  AdvancamMt^ 

Telephone  companies  give  class- 
room  ^  instniction  and  on-the-job 
training  to  new  central  office  craft 
employees.  Often  claurooms  are 
supplied  with  equipment  similar  to 
^that  which  the  trainee  will  be  using 
on  the  job.  Trainee  jobs  generally 
are  filled  by  employees  already  with 
the  company,  such  as  telephone 
operators,  and  occasionally  by 
workers  hired  from  outside 
Usually,  train^s  are  assigned*  to 
the  starting  job  of  frame  wirer, 
and  take  basic  courses  in  telephone 
^communications.  They  gain  practi- 
cal experience  by  observing  and 
helping  experienced  frame  wirers 
under  the  direction  of  supervisors. 
With  additional  training  and  ex- 
pcrifhce,  a  frame  wircr  can  ad- 
v^iJc  to  central  office  repairer  or 
trouble  ,  locator.  At  least  5  years 
usually  '.are  necessary  for  an  in- 
/expcridji^  worker  to  advance 
to  the  top  pay  rate  in  either  of 
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the^e  two  jobs. 

Since  electrical  wires  are  usually 
color  coded,  persons  who  are  con- 
sidering careers  in  central  office 
crafts  should  have  good  eyesight- 
no   color   blindness..  They  also 

'  should  b^  able  to  worlc  closely  v^th 
others  because  teamwork  often 
essential  in  solving  complex  m^- 
tenance  problems.  A  basic 
knowledge  of  electricity  and  elec- 
tronics and  telephone  training  in 
the  armed  services  are  helpful. 

Telephone  companies  give  cen- 
tral office  craft  employees  con- 
tinued training  throughout  their 
careers  to  keep  them  abreast  of  the 
latest  developments.  As  new  types 
of  equipment  and  tools  and  new 
maintenance  methods  are  in- 
troduced, employees  are  sent  to 

.  schools  for  courses  of  varying  dura- 
tion. 

.Central  office  craft  worken  who 
have  managerial  ability  can  ad- 
vance to  supervisory  positions. 

Employnfiant  Outlook 

Employment  in  centoU-/  office 
craft  occupations  is  exp^ted  to  in- 
crease about  as  fast  as  the  average 
for  all  occupations  through  thcTmid- 
1980's.  Matty  new  central  office^ 
will  be  built  to  meet  increased  de- 
mand for  telephone  services.  As 
population  grows  and  becomes 
more  mobile,  a  greater  demand  for 
telephone  installations  and 
removals  will  result  in  employment 
growth  for  frame  wirers,  trpuble 
locators,  and-  central  office 
repairers.  Additional  employment 
growth  for  Uouble  Jocaton.and 
central  office  repairers  will  result 
from  the  use  of  'increasingly  com- 
plex equipment  which  requires 
more  maintenance 

In  addition  to  employment 
growth,  many  iob  openings  will 
arise  to  replace  experienced  work- 
ers who  retire,  die*  or  transfer  to 
other  occupati9ns.,Retirements  and 
deatfts  alone  ^ay  result  in  several 
thousand  openings  each  year. 
Although  most  Job  openings  are 
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filled  by  the  advancement  of  opera- 
tors and  other  workers  already  em- 
ployed by  telephone  companies, 
some  trainee  positions  as  frame 
wirers  should  b«  available  for  ne>v 
employees  Most  job  openings  will 
be  in  metropolitai^areas. 

Earnings  and  Working 
Conditions 

In  1974,  average  hourly  rates 
were  $6.29  for  trouble  locators  and 
$6  for  central  office  ^repairers.  By 
comparison,  nonsupcrvisory  work- 
ers m  all  private  industries.-excepi 
farming  averaged  $4.22  an  hour. 

Earmngs  increase  considerably 
with  length  of  service.  According  to 
a  1 974  union  contract  in  one  of  the 
higher  pay  scale  cities,  frame  wirers 
start  at  $4.09  an  hour  and  can  work 
up  to  a  maximum  of  $5.8 1  an  hour 
after  4*  years.  Central  office 
repairers  and  trouble  locators  can 
'  earn  a  maximum  of  $7  an  hour  after 
5  years. 

•  *  Employees  in  central  offices 
work  in  cle^  and  well-lighted  sur- 
/  roundings.  Since  the  telephone  in- 
dustry gives  continuous  seryrce  to 
its  customers,  central  office^ 
operate  24  hours  a  day?  7  days  a 
week.  Some  central  office  craft 
workferiy  therefore,  have  >v6rk 
schedules  for  which  they  receive 
extra  pay.  Central  office  craft  work- 
ers are  covered  by  the  same  provi- 
sions governing  o^rtime  pay,  vaca-  • 
tions,  holidays,  and  other  benefits 
that  apply  to  telephone  workers 
generally.*"   ^  *  . 

See  the  statement  on  the 
telephone  industry  elsewhere  in  the 
Handbook  for  sources  of  additional 
information  and  for  general  infor- 
mation on  fringe  benefits. 


CENTRAL  OFFICE 
EQUIPMENT  INSTALLERS 

Nature  of  tha  Work 

Central  office  equipment  instal- 
lers set  up  complex  switching  and 
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dialing  equipment  in  central^offices 
of  telephone  companies.  They  as- 
semble', wire,  adjust,  and  test  this 
equipment  to  meet  manufacturer's 
standards  for  efficiency  and  de- 
pendability. They  may  install  equip- 
ment in  a  new  central  office,  add 
equipment  in  an  expanding  office, 
or  replace  outmoded  equipment. 

About  30,000  installers  were  em- 
ployed in  1974.  Most  work  for 
manufacturers  of  central  office 
equipment.  Others  work  directly 
for  telephone  companies  or  for 
private  contractors  who  specialize 
in  large-scale  installations. 

Many  central  office  equipment 
installers  are  assigned  to  areas  that 
include  several  States,  and  they 
therefore  must  trave(,  frequently.* 
When  installing  a  switchboard  in  a 
small  community,  an  installer  may 
work  with  only  one  or  two  other  in- 
stallers. On  large  jobs,  however, ' 
such  as  a  long-distance  toll  center 
in  a  big  city,  hundreds  of  installers 
are  required. 


Training,  Othar  Quaiiftcationa, 
and  Advancamant 

Individual^onsidering  careers  as 
central  office  equipment  installers 
should  have  good^  *  eyesight— no 
color  blindness.  They  should  be 
able  to  work  with  others,  for  team* 
work  is  often  essential  to  solving  a 
complex  problem. 

New  eniployees  receive  on-the- 
job  training  and  classroom  instruc- 
tion. They  attend  classes  the  first  * 
few  weeks  to  learn  basic  installation 
methods  before  starting  on-the-job 
training!.  After  several  years  of  ex- 
periende,  they  may  qualify  as 
skilled  installers.  Training,  how- 
ever, continues  even  after  they 
become  skilled.  Additional  courses 
are  given  from  time  to  time  to  im- 
prove their  skills  and  to  teach  new 
techniques  in  installing  telephone 
equipment. 

Installers  who  have  managerial 
ability  can  advance  to  supervisory 
positions.  -  » 


Ctntral  offict  tqulpmtnt  intt«ll«rs  wIrt 
a  n«w  distribution  framt  and  iwttchlhg 
tquipmtnt 

Empioymant  Outlook 

Employment  of  central  office 
equipment  installers  is  expected  fo 
increase  as  f|ist  as  the  average  for 
all  occupations  through  the  mid- 
1980's.  In  addition  'to  the  job 
openings  that  will  result  from  em- 
ployment  growth,*  a  fe^v  hiindred 
openings  will  arise  ,each  y^sar  to* 
replace  experienced*  installers^  who 
transfer  to  other  work,  retire,  or 
die. 

Employjnent  wilj  increase 
because  of  the  need  to  install  equip- 
ment in  thousands  of  new  telephone 
central  offices  and  to  replace  ob- 
solete equipment.  Employment 
may,  however,  fluctuate  from  year 
to  year  because  investment  in  cen- 
tral office  equipment  is  subject  to 
changes  in  business  conditions  and  ' 
availability  of  funds.  Thus,  when 
the  business  outlool^s  depressed, 
there  is  less  likelihood  that  new 
central  offices  will  be  built  or  that 
existing  offices  will  be  enlarged  or 
have  more  modem  equipment  in- 
stalled. When  "business  is  prosper-- 
ing,  installations  and  modiHcationS' 
of  central  offices  may  occur  at  an 
above-average  pace. 

.  Eaminga  and  Working 
CondMona 

According'To  a  major  union  con- 
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tract  in  1^74,  starting  rates  for  indx- 
perienced  installers  ranged  from 
$3.35  to  $3.75  an  hour.  The  con- 
tract provided  for  periodic  in- 
creases, and  employees  could  reach 
rates  of  $6.13  to  $6.41  an  hour 
after  5  years  of  experience.  Travel 
and  expense  allowances  also  were 
provided)^ 

The  C^tnmunications  Workers  of 
America  represents  most  central  of- 
fice  equipment  installdrs«  inclqding 
those  with  the  Bell  System.  The  In- 
ternational Brotherhood  of  Electri- 
cal WorfPers  represents  soipe  instal- 
lers employed  by  various  telephone 
companies,  by;^ manufacturers  sup- 
plying iht  mdepende'nt  segment  of 
the  telephone  industry,  and  by  large 
installation  contractors. ' 

See  statement  on  the  telephone 
industry  elsewhere  in  the  Handbook 
for  Sources  of  additional  infornia-  r 
tion  and  for  general  information  on 
fringe  benefits. 


LINE  INSTALLERS^  WnD 
CABLE  SPLICERS 

Nature  of  Xhm  Work 

The  vast  network  of  wires  and  ca- 
bles th^t  connect  telephone  central 
offices  to  .each  other  and  to 
customers*  telephones  and 
switchboards  is  constructed  and 
maintained  by  line  installers  and 
.cable  splicers  and  their  helpers. 
Telephoac-  compjyiies  employed 
about  55,000  of  these  workers  in 
1974.  3^,000  cable  splicers,  15,000 
line  installers,  and  7,000  helpers, 
laborers,  and  other  workers. 

To  ^nstruct  new  telephone 
lines,.  9ine  installers  (D.O.T. 
82|2,381^  place  wires  and  cables 
that  lead  from  the  central  office  to 
customer?'  premises.  They  use 
power-driven  equipment  to  flig 
holes  and  set  in  telephone  poles 
which  support  cables.  Line  instal- 
lers climb  the  poles  to  attach  the  ca- 
bles, usually  leaving  the  ends  free 
for  cable  splicers  to  connect  later. 
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In^ities  where  telephone  lines  at^ 
below  the  streets,  installers  place, 
cables'in  underground  conduits.  On 
construction  jobs,  installers  work  in 
crews  of  two  persons  or  more.  A  su- 
pervisor directs.the  work  of  several 
crews. 

When  wife»ipr  cables  break  or  a 
pole  is  knocked  down,  line  instal- 
lers are  often  called  upon^to  make 
emergency  repairs.  These  repair? 
are  most  common  in  parts  of  the 
country  that  have  hurricanes,  tor- 
nadoes, and  heavy  snowfalls.  The 
line  crew  supervisor  keeps  in  close 
contact  with  the  central  office, 
which  directs^  the  crew  to  problem 
locations  on  the  lines.  Some  instal- 
lers periodically  inspect  sections  of 
lines  in  rural  areas  and  make  minor 
repairs. 

After  line  installers  place  cables 
on  poles  or  underground,  cable 
splicers  (D.O.T.  829.381)  generally 
complete    the    line  connections. 
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Splicer^ work  on  poles,  aerial  lad- 
ders and  platforms,  in  manholes,  or 
in  basements  of  large  buildings. 
They  connect  individual  wires 
within  the  cable  and  rearrange 
wires  when  lines  have  to  be 
changed.  At  each  splice,  they  either 
wrap  insulation  around  the 'wires 
and  seal  the  joint  with  a  lead  sleeve 
or  cover  the  splice  with  some  other 
type  of  closure.  Usually,  they  fill  the 
cable  sheath|pg  with  compressed 
air  to  keep  out  moisture. 

Splicers  install  terminal  boxes  or 
new  cabled.  Often  these  boxes  are 
placed  in  basements  of  apartment 
buildings.  Later,  a  telephone  in- 
staller will  connect  i^^customers' 
telephones  to  the  terminal  box. 

Splicers  also  maintain  and  repair 
cables.  The  preventive  main- 
tenance work  that  they  do  is  ex-, 
tremely  important,  because  a  single 
defect  in  a  cable  n^ay  cause  a  seri- 
ous interruption  in  service.  Many 
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tr6uble  spots  art  located  through 
air  pressure  or  electric  tests 


Training,  Othar  Quallf^atlont, 
,        ami  Advi^ncamant 

Telephone  companies  hire  inex- 
perienced Workers  to  train  for  jobs 
line  installers  or  cable  splicers 
Knowledge  of  the  basic  principled 
of  electricity  and  telephone  training 
in  the  armed  services  are  helpful. 
Physical  examinations  usually  are 
given  to^^5lt>spcctive  employees, 
since  some  lir^e  and  cable  work,  is 
strenuous,   requiring   workers  to 
cHmb  poles  and  lift  lines  and  equip- 
ment   The  ability  to  distinguish 
-Tr&Ior,aJso  is  important  because 
wires  usually  are  coded  by  color 

Telephone  companies  have  iraiji- 
•ing-programs  for  line  installers  and 
cable  splicers  that  include  class^ 
room  instruction  as  well  as  on-tlie* 
job  ^  training.  •  Classrooms  *are 
equipped  with  acjual  telephone  ap- 
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through  "  the  mid-1 9aq-s; 
Techno|pgical  developmenb  such 
as  the  telephone  splicing  van  which 
uses 'the  truck  engine  to  heat  and 
ventilate  manh^oles  and  drivp  power 
tools  and  equipment  will  improve 
\  the  efficiency  of  splicers,  thus  limiv 
ing  the  need  for  additional  woiicers. 
Nevertheless,  many  job  openings 
will  arise  due  to  the  need  to- Replace 


service.  The  maximum  houHy  rate 
for  cable  splicers  was  $7.  Line  in- 
stallers and  cable  splicers  are 
•covered  by  the  same  contract  provi- 
sions governing  ovefunte  pay,  vaca- 
tions, holid^yi,  and  other  benefits 
that  apply  to  telephone  workers 
generally. 
^  Lme  mstaflers  and  cable  splicers 
work  outdoors.  They  must  do  con- 


experienced  splicers  who  retire,    sidPrable  cljmbing,^nd.  often  work 

-  -^sU 


'die,  or  transfer  IB  other  occupa 
tions. 

Little-er  no  change  is  expected  in 
the  number '  of  line  instalftfrs 
because  the  increasing  use  of 
mechanical  improvements,  such  as 
pjows  that  can  dig  a  trench,  lay 
cable,  and  cover  it  in  a  single  opera- 
tion, have  elimlhatecl'  much  of  the 
heavier  physical  work  of  the  line 
crews  aqd  have  caused  reductions 
in  crew  size.  Also,  satellites  are  ex- 
p>ected  to  carrj  an  incre'asing 
volume  of  lelephorfe  traffic,  thus 
slightly  reducing  the  emphasis  on 
cable     installation.     Some  job 


looped  and  cramped  posiUoi\s. 
Safety '  standards,  developed^ over 
the  years  by  telephone  companies 
with  the  dboperation*  of  labor 
union*,  have  greatly  reduce^  the 
hazards  of  these  O9cupauons.\vhen 
severe  weather  ,cfamages  telephone 
lii?es,  line  installers  ^d  cable 
splicers  may  be  called  qpon  to  work 
long  and  irregular  hours  to  restdre 
se^rvice.  Because  of  the  phy||cal  de- 
mands of  the.work;  some  line  instal- 
lers and  cable  splicers,  "by  the  time 
they  reacji  their  mid-flfties,  transfer 
to  otirtfjobs  such  as  telephone  in- 
sCallers  and  repairers  or  central  of- 


paratus.  such  as  pof*.  c^le  -sup-    opertings  will  occur,  however,  a§  ex-    fice  craft  occupauons/ 


porting  clartips,'and  other/fixlures 
to  simulate  working  conditions  as 
closely  36  possible  Trainees  learn 
to  climb  poles  and  afe  taught  safe 
working  practices  to  avoid  falls  and 
cdntaci  witj;^  power  wires.  After  e 


perienced  line  installers  retire,  die, 
or  transfer  to  other  occupations. 

Due  to  the  many  miles  of  cable 
which  must  be  fnstalled  and  main- 
taine4  in  rural  areas',  job  openings 
for  line  installers  and  cabl^  splicers 


short  period  of  classroom  training,    may  be  easier  to  fini^  in  small  cities 


some  trainees  are  assigned  to  a 
^  *  crew  tf)  work  with  experience(J  line 
installers  and  cable  splicers  under 
the  supervision  of  a  line  supervisor. 

Line  installers  and  cable  splicers 
contintJe  to  receive  training 
.throughout  their  careers,  to  qualify 
for  more  difficult  assignments  and 
to^  keep  up  'Vith  technological 
changes.  Those  having  the  necessa- 
ry qualifications  find  many  addi- 
tional advancement  opportunities 
in  the  .telephone  industry.  For  ex- 
ample, a  line  installer  may  be  trans- 
ferred* to  telephon'e  installer  and 
later  to' telephone  repafrer  or  other 
higher  rated  jobs.'  .  • 

Empk>yff(«^t  Outk>ok 

JEmployjnent  of  cable  splicers  is 
expected  to  show  litle  or  no  change 
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than  in  metropolitan  aneas. 

Eamlnjis  and  Working 
Condttlont 

In  1974,  wage  rates  of'  cable 
splidcrs  averaged  $5.85  an  hour  and 
line  installers  averaged  $5.02.  By 
comparison,  nonsupcrvisory  work- 
ers in  all  private  industries,  except 
farming,  averaged  i'M,2  an  hour. 


•  See  the  statement  on  the 
telephone  industry  elsewhere  in  the 
Handbook^^ox  sources  of  additional 
information  ^d  for  general  infor- 
mation on  fnn^e  benefits. 

TELEPHONE  AND  PBfx'" 
INSTALLERS  AND 
REPAmERS 

Nature  of  tho  Work 

^Telephone  '  installers  .  ami 
repairers  are  the  largest  griup  of 
telephone  craft  workers;  aboUt 
115iCKK)  were  employed  m  1974. 


pn  ^thc 
make 


Pay  rated  for  cable  splicers  dnd  ^iflTiey  install  and  service  telephones 
line  inst^lers  depend  to  a  con-  -and  switchboard  systems  such  as 
siderable  extent  upon  length  of  serv- 
ice and  geographic  locatiop.  For 
example,  according  to  a  1 974  union 
contract,  new  workers  in  line  con- 
struction jobs  in  one  of  thp  higher, 
pay  scale  cities  began  at.  $4.1 1  an 
hour  Line  installers  could  reach  a 
maximum  of  $6.91  after  5  years  of 


PBX  and  CENTREX 
customers'  property  and 
repairs  on  -the  equipment  <when 
trouble  develops.  Theses-workers 
generally  travel  to  customers' 
homes  and  offices  in  trucks 
equipped  with  telephone  tools  and 
suppliei.  When  customer!  tjjove  or 
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TELEPHONE  CRAFT  OCCi;PATIO.SS 
» 

request  new  t>pcs  of  service,  the> 
relocate  telephones  or  make 
changes  on  existing  equipment  For 
example.  ^  tlic>  ma>  install  a 
switchboard  in  an  ofTic^.or  ch^e 
a  two-pan>  hne  to.  a  smgle  pan> 
line  in  a  residence.  Installers  also 
ma>  fill  a  customer^  request  to  add 
an  extension  in  anothe^  room,  or  to 
replace  an  old  telephone  with  a  new 
model.  Although  some  installers 
aod  repairers  do  a  variety  of  work, 
most  specialize  in  one  or  two  jobs 
described  below 

Telephone  ins  i  alien  (DOT 
822  381)  mstall  and  crmove 
telephones  m  hpmes  and^busmess 
places  They  connect  telephones  to 
outside  service  wires  and  some- 

#  ^  times  raust  climb  poles  to  make. 
*  these  connections.  Occasionally, 
especially  in  apartment  buildings, 
the  s^ice  wires  or  terminals  are  in 
the  basement  of  the  buil^g  in 
which«the  installation  or  rernoval  is 
being  done^  Telephone  installers 
V  *are  sometimes  caNed  station  instal- 

/  \lers. 

5^  PBX  installers  (B.O.T.  822.381 ) 
perform    thb    same    duties  as 
'  .    telephone  installers,  but  theyxspe- 
ci^lize  in  j^iore  complex  telephone  . 
'  system  installations.  They  connect 
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Employment  of  taitpHont  inttailtrs^ll 
\t\CT%%f  du«  to  th«  growing  d«m«nd 
fpr  t«l#phonts. 


wires  from  terminals  to 
swjtchboards  and  make  tests  to 
c^eck  their  installations.  Some  PBX 
tnst^lers  also  set  up  equipment  for 

^  radio  and  television  broadcasts, 
mobile  radiotelephones,  and  data 
processing  equipment. 

Telephone  repairers  (IXO.T. 
822.281),  with  the  assistance  of 
trouble  locators  m  the  central  of- 
fice, locate  trouble  on  customers' 
equipment  and  make  repairs  to 
restore  service. 

PBX  repairers  (D.t).T.  822.281 ), 
with  the  assistance  of  trouble  loca- 
tors, locate  trouble  on  customers' 
PBX.  CENTREX,  or  other  complex 
telephone  systems  and  make  the 
necessary  repairs:  .They  also  main- 
tain associated  equipment  such  as 
batteries,  relays,  and  {^wer  plants. 
Some  PBX  repairers  nS^j|ain  and 
repair  equipment  for«  radio  and 
television      braodcasts,  mobile 

Radiotelephones,        and     ,  data 
processing  equipment. 

r 

Triiining,  Other  Quft^lflc^tions, 
and  Advancement 

Telephone  companies  give  new 
service  workers  classroom  instruC- 
.tK)n  and  on-the-job  training.  They 
train  inexperienced  people  as  well 
as^  their,  own  employees,  such  as 
^telephone  operators,  for  telephone 
installation  and  repair  jobs.  Appli- 
cants need  good  eyesight— no  color 
blindness.  Tests  are  given  to  h^lp 
determine  the  applicant's  aptitude 
for  tfie  work.  Companies  train  ex- 
perienced' employees,  si^ch  as 
telephone  installers  and  repairers 
and  cable  splicers,  for  PBX  installa- 
tion and  repair  work. 

Classroom  training  usually  is 
designed  to  simulate  actual  working, 
conditions.  For  example,  telephone 
installer  trainees  are  instructed  in 
classrooms  equipped  with  * 
telephone  poles,  lines  and  cables, 
terminal^  boxes,  and  other  equip- 
ment. They  practice  installing 
telephones  'and  Connecting  wires 
jusf  as  the>  \^ould  in  the  field  Aftec 
a  few  weeks  in*  the  classroom. 


trainees  are  assigned  to  the  field  for 
on-the  job  training  b>  experienced 
workers,  often  supervisors. 

Telephone  service  workers  con- 
tinue to  receive  training  throughout 
their  careers,  to  qualify  for  more 
responsible  assignments  and  to 
keep  up  with  technical  changes. 
Those  who  have  managerial  ability 
can  advanck  to  supervisoi^  jobs 

Employment  Oqtiook 

Employment  of  telephone  Instal- 
lers and  repairers  is  e?cpected  lo  in- 
crease slower  than  the  average  for 
all  occupations  throUgh  the  mid- 
1980  s  Most  job  openings  will 
result  from  employment  growth," 
but  many  openings  will  arise  to 
replace  workers  who  retire,  die.  or 
transfer  to  other  occupations 
These  openings  are  usually  Tilled  by 
workers  from  otfier  telephone  jobs, 
'such  as  operators,  service  represen- 
tatives, line  installers,  or  cable 
splicers,  ^ut  some  should  be  availa- , 
ble  to  new  emjHoyee^. 

Employment  will  increase  due  to 
the  growing  demand  for  telephones 
and  PBX  and  CENTREX  systems. 
Employment  of  installers  will  in- 
crease most  rapidly  in  cities  where 
tha  population  is  growing  rapidly, 
thus  creating  a  large  demand  for 
telephone  installations.  Also,  cities 
that  have  a  large  influx  or  outflow 
of  people,  such  as  those  with^milita- 
ry  bases  nearby,  will  have  a  relative- 
ly lajrge  jiemand  for  telephone  in- 
stallations and  removals.  .  . 


'  Earnings  and  WortUng. 
Condltlojia 

In  {^14,  the  average  hoiifly  rate 
for  PBX  repairers  was  $6.13  and 
the  average  for  telephone  and  PBX 
installers  was  $5.75.  In  comparison, 
npnsupervisory  worJcers  in  all 
private  industries,  except  farminjj^ 
had  average  earnings  of  $4.22  an 
hour. 

Earnings  increase  considerably 
with  length  of  service.  According  to 
a  1974  union  contract  in  one  of  the 
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higher  pay  tcalc  cities,  'idepbonc 
installers  and  repairers  have  a  start 
ing  rate  of  $4  1 1  an  hour,  with 
periodic  pay  increases  until  a  max- 
imum of  $6  91  an  hour's  reached 
after  5  "^ears.  InstaUen  and 
repaiRrs  are  covered  by  iht  samp 
provisions  governing  overtime  gay. 
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vacations,  holidays,  and  other 
benefits  th^t  apply  to  telephone 
workjers  generally. 

Telephone  installers  and 
repairers  work  indoors  and  out- 
doors in  all  kinds  of  weather.  They 
may  work  extra  hours  when  break- 
downs occur  in  lines  or  equipment 


.  (See    the   stitemeni    on  the 
telephoiie  mdusuy  elsewhere  m  the^ 
Handbook  for  sources  of  additional 
informatjon  and  for  general  mfor- 
mation  on  fringe  beneHts.) 


J 
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OTHER  MECHANICS  AND  REPAIRERS 


.  AIR-CONDITtONING, 
REFRIGERATION,  AND 
HEATING  MECHANICS 

JD.O.T.  637.281  and  381, 

862.281 
and  38 1, and  869.281 ) 

•  ,      ^  Kiturf  of  tht  Worti 

Air-conditioning,  refrigeration, 
and  hefting  mechanics  work  on  the 

.  equipment  which  coots  and  heats 
homes,  offices,  schools,  and  other 
building^.  Ma^r  occupations  in 
these  fields  are  air-conditioning  and 
rcfngeration  mechanic,  furnace  in- 
staller, oil  burner  mechanic,  and^ 
.  gas  burner  mechanic  Many  work- 
ers arc  skilled  in  more  than 'one  of  * 
these  trades.  ^ 

H  Air-conditionmg  and  refrigeration 
mechanics  (D.O.T.  637.281  and 
38!)  install  and  repair  equipYnent 

«  ranging  in  size  from  smaJl  window 
units  to  large  central  air-condition* 
^  ing  or  refrigeration  systems  When  ' 
installing  new  equipment;  they  put 
the""  motors,  compressors,  evapora- 
tors, and  other  components  in 
place«  following  blueprints  and 
designrspecifications  They  connect 
duct  work',  refng||pit  lines,  and 
other  piping  and  then  connect 4he 
equipihent  to  an  electrical  power 

"  source  After  completing  the  instal- 
lation, they  charge  the, system  with 
refrigerant  and  check  it  for  proper 
operation. 

When  *  air-conditioning  and 
refrigeration  equipment  breaks 
down,  mechanics  diagnose  the 
cause  and  make  repairs.  When 
looking  for  defects  they  inspect 
components  ^uch  as  relays  and 
thermostats. 

Furnace  installers  (CXOT. 
862.381  and  869.281),  also  called 


electncaJ  winng  and  contrpls,  and 
check  the  unit  for  proper  operation. 

Oil  burner  mechanics  (D.O.T. 
862.281)  keep  9il-fueled  heauhg 
systems  in  good  operaung  condi- 
tion. During  the  fall  and  winter, 
they  service  and  adjjist  oil  burners. 
Mechanics  determine  the  reason  a 
burner  is  not  operating  property  by 
checking  the  thermostat,  burner 
nozzles,  controls,  and  other  parts. 
Mechanics  carry  replacenient  parts 
in  'their  trucks  to  piake  repairs  in 
the  customer's  home'  or  place  of 
business.  However,  if  major  repairs 
are  necessary,  they  ustially  com- 
plete the  repairs  in  the  shop.  Dur- 
ing the  summer,  mechanics  service 
heating  units,  replace  oil  and 
air  filters,  and  vacuum-clean  vents, 
ducti,  and  other  parts  of  the  heating 
i^sXtm  that  accumulate  soot  and 
ash. 

heating  equipment  installers,  follow 
blueprints  or  other  specifications  to 
instaJ^  oil,  gas,  and  eleptric  heating 
units.  After  setting  the  hating  unit 
fn  j)lAce,  they  install  fuel  supply 
Imeslair  ducts,  pumps,  and  other 
components.  They  then  connect 

Cas^umer  mechanics  (D.O.J. 
637.281),  also  called  gas  appliance 
servicers,  have  duties  similar  ^to 
those  of  oil  bumeV  mechanics.  They 
diagnose  malfunctions  in  gas-fueled 
heating  systems  ^nd  make  necessa 
r>  repairs  and  adjustments  They 
also  repair  cooljing  stoves,  clothes 
dryers,  and  hot  water  headers.  Dur- 
ing'' the  summer,  mechanics^  em- 
ployed by  gas  utility  companies  may 
inspect  and  repair  gas  nieters. 

Air-conditioning,  refrigeration, 
and  heating  mechanics  use  a  variety 
of  t^ols,  mcludmg  hammers, 
wrenches,  metal  snips,  electric 
dnils,  pipe  cutters  and  benders,  and 
acetylene  torches.  They  also  use 


voltmeters,  electronic  circuit 
testers,  and  other  testing  devices. 

Cooling  ^d  Heathig  systems 
sometimes  ^  installed  or  repaired 
by  other  craft  wo.rfers.  For  exam- 
ple, on  a  large  aix-'conditiooing  in- 

•  ^lauon  job,  especially  where  wor- 
kers are  covered  by  'union  con- 
tracts, duct  work  might  be  done' by 
sheet-metal  workers;  electrical 
work  by  electricians;  and  i^talla* 
tioQ  of  piping,  condensers,  and 

*  o^er  components  by  pipefitters 
Appliance  servicers  Often  install 
and  repair  window  air-conditioners 
Additional  information  about/hese 
occupations  appears  elsewhere  in 
the  Handbook. 

'Places  of  Employmant 

Approximately  2^)0,000  persons 
had  jobs  as  air-conditioning, 
refrigeration,  arid  heating 
mechanics  m  1^974.  .Cooling  and 
heating  dealers  and  contractors  em-* 
ploy  most  air-condiboning  and 
rcfngeration  mechanics  and  fur- 
nace installers.  Fuel  oil  dealens  -oqv 
ploy  most  oil  two-burner 
mechanics,  and  g^  utility  compa- 
nies, most  gas  burner  mechanics. 

Air-conditioning  >and  refngera- 
'  tion  mechanics  and  furnace  instal- 
lers-work  in  all  parts  of  the  country. 
Generally,  the  geographic  distnbu- 
tion  of  these  workers  is  similar  to* 
that  of  our. population.  Oil  burner 
mechanics  are  concentrated  in 
States  where  oil  iS  a  major  heating 
fuel.  More  than  half  work  in  Mas- 
sachusetts, New  Jersey,  New  York, 
Pennsylvania,  Illinois,  and 
Michigan.  Similarly,  gas  burner 
mechanics  are  concentrated  in 
States  where  gas  is  a  major  heating 
fuel.  Almost  half  worked- in  Texas, 
California,  Ohio,  Michi^gan,  and  Il- 
linois. ,  J 

Training,  Oth«r  Qualtfic'ations/ 
. .  and  Advancamant 

Most  air-conditioning,  refrigera- 
tion, and  heatjng  mechanics  start  as 
helpers  and  acquire  their  skills  by 
working  for  several  years  with  ex- 
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Afr  cof)d}tiorfin9  mtchanic  voltrntttr 


» 

p^nenced  mechanics  Beginners 
perform  simple  tasks,  such  as  insu- 
laimg  refrigerant  Imes  or  cleaning, 
^omaces.  As  helpers  gam  ex- 
penence,  the>  are  <gi>pn  progrc^ 
sivel)  more  complicated  tasks,  such 
as  mslalling  pumps  and  burners  and 
checking  circuits 

When  hiring  "helpers,  employers 
prefer  high  school  graduates  wrth 
mechanical  aptitude  who  have  had 
courses  in  mathematics,  physics, 
electronics,  and  blueprint  readings 
Good  physical  condition  also  is' 
necessary  because  helpers  some- 
times have  to  Irft  and  mov6  "heavy 
equipment 

Many  high  schools  and  voca- 
tional schools  offer  basic  mechanic 
courses  in  cooperation  with  loc^l 
;  employers  and  organizations  such 
as  the  Air-conditioning  and 
Refrigera^on  Institute  and  the  Na- 
tional Oil  Tuel  Institute  These 
courses  may  last  from  2  to  3  years 
and  <:onsist  of  on-the-job  trair^mg 
and  classroom  instruction 


to  locttt  •qulpmtnt  breakdown.  « 


Employment  Outlook 

Employment  of  air-  conditioning, 
re;frigeration,  and*  heating 
mecnanics  5  expected  to  increase 
faster  than  the  average  for  all  occu- 
pations through  the  mid  1 980  s.  In 
addition  to  the  job  openings  from 
emplcKment  growth,  many 
openings  \v)||  occuT  as  experienced 
mec?tiatjcs  transfej^to  other  fields  of 
wT^rk,  rktire»,ordie. 

penings  will  b^  for  ^ir- 
ng  and  refrigeration  me- 
n  increase  in  household 
d  nsing  pcrsooaJ  inobmes 
in  a  very  rapid  increase  in 
9ir-conditioned  homes, 
ig  in  schools,  factones, 
dings  also  is  .expected  to 
tjon,  nx)re  refngerauon 
n^cd  in  .the  ^roduc- 
markeung  of  food  and< 


Most 
conditio 
chanics. 
formation 
should 
the  number 
Air-con  diU( 
and^  other 
increase.  In 
equipment  will 
tion.  storage. 


^  other  perishable^ 

Employment  bf  furnace  installers 
and  gas  burner  ^mechanics  is  ex- 


pected to  follow  t|ie  growth  trends 
in  the  construction  of  homes  and 
businesses.  Employmeat  of  oil 
burner  mechanics  should  also  grow 
as  customers  have  their  heating 
systems  serviced  more  frequently  in 
order  to  conserve  oil. 


Earrtlngt  and  Working 
CondWont 

Hourly  rates  for  skilled  air-condi- 
tioiting,  refrigeration,  and  heating 
.  mechanics    ranged    from  about 
^  $4.50  to  S9  in  1974,  according  to 
the  limited  information  available. 
Skilled  mechanics  generally  earned 
from  two  to  three  times  as  much  as 
inexperienced  helpers.  Mechanics 
who  worked  on  both  air-condition- 
ing    and     heating  equipment 
frequently  had  higher  rales  of  pay 
^han  those  who  worked  Q(1  only  qne 
tj^c^  equipnient. 

MOTtTnechanics  work  a  40-hour 
week. ,  How^ever,  during  seasonal 
peaks  they  often  work  overtime  or 
irregular  hours.  Air-conditioning 
and  refrigeration  mechanics  are 
busiest  during  spring  and  summer, 
and  heating  mechanics  are  busiest 
during  fall  and  winter.  Most' em- 
ployers try  to  provide  a  full  work- 
week the  year  round,  but  they  may 
temporarily  reduce  hours  or  lay  off 
some  tnechanics  when  se^nal 
peaks  end*  However,  employment' 
in  most  shops  that  service  both  air- 
ck}nditioning  and  heating  equip- 
ment is  fairly  stable  throughou^^the 
year. 

Mechanics  sometimes  are 
required  to  work  at  great  heights 
when  installing  *  new  equipment. 
.They  also  may  work  in  awkward  or ' 
cramped  positions.  Hazards  in  this 
tra4r  include  electrical  shock, 
torch  bums,  and  muscle  strains  and 
other  injuries  from  handling  heav^ 
equipment.  ^ 


Sources  of  Additional 
Information^ 
» 

For  more  information  about  cm- 
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plo>inent  and  training  oppx)rtuni^ 
tics,  contact  the  local  office  of  the 
State  cmplo>menl  service  or  firms 
that  employ  air<onditionmg, 
refrigeration.  and  heating 
mechanics. 

For  pamphlets  on  career  oppor- 
tuniues  and  trajnmg.  wnte  to. 

Atr-Conditionm^and  Refngcrabon  Inhjiuie. 
I8l5  N  Fort  M)cr  Dr  .  Arlington.  Va 

The  Institute  prefers  "hot  to 
reveive  mdividuai  requests  for  large 
quantities  of  pamphlets  • 

For  mformation  about  trammg  m 
oil  heating svstems.  write  to. 

PciroicuA  Maitctmg  ExJucatJon  Founda- 
iHfti,  P  Q  Box  » 1 18^.  Coiumtna.  S  C 

For  career 'information  about  gas 
burner  mechanics,  write  to. 

Amcncan  Gas  Assoaatson.  Inc.  1515  Wil- 
son BKd  .  Arfington.  \  a  22209 


After  locating  thd  trouble,  the 
repairer  makes  tAe  necessar> 
repairs  or  replaccmetits.  To  remove 
old  parts  and  install  new  ones, 
i^pairers  use  commc^n  hahdtodls. 
including  screwdriver^  and  pliers, 
and  special  tools,  designed  for  par- 
ticular appliances. 

Siosi  refrigerators  and  other 
large  appliances  are  repaired  in 
customers'  homes.  If  major  repairs 
are  necessary,  however,  the  ap- 
pliance may  have  to  be  taken  to  a 


Appliance  repairers  npy  give 
customers  estimates  on  the  cosi  of 
repairs.  Tne>  may  also  keep  records 
"  of  part^  used  and  hours  "worked  on 
each  job.  '  • 


Plactt  of  Enfiploymtnt 

.  About  1 35.000  people  worked.as 
appliance  repairers  and  installers  in 
1^74.  A  large  proportion  pf  these 
were  repairers  Most  repairers  work 


repair  shop.  Repairers  answer  m  independent  appliance  stores  and 
customers'  questions  and  com-^epair  shops  Others  worked  for 
plaints  about  appliances  and  service  centers  operated  by  ap- 
frequently  advise  customers  aboiit^  pliance  manufacturers,  whole- 
the  care  and  use  of  the  appliance,  .salers.  and  gas  and  electric  Utility 
For  example,  they  may  show  the^^ompanies.  ' 
owners  the  proper  loading  of  auto-  .Appliance  repairers  are  em- 
matic  washing  machines  or  how  to  ployed  in  almost  everj  community, 
arrange  dishes  io  dishwashers.  but  are  concentrated  in  the  more 


APPLIANCE  REPAIRERS 


(ap.T.  637.281.  723.381. 
72j.844,  and  827.251) 

Nature  ot  th«  Work 


Appliance /^pairersr^fix  alj  kinds 
^>f~-hQuschold  appliartces  such  as, 
toasters,  irons,  refrigerators,  and 
ranges.  They  often  specialize  ir  , 
servicing  Either  electric  or  gas  ap 
pliances.  and  they  may  specialize  in  ' 
particular  items  such  as  •clothes 
'washers  and  dryers  or  refrigerators 
and  freczersf.  They  also  may  install 
appliances,  but  installations  often 
are  done  by  other.workers. 

Todetermine'why  an  appliance  is 
not  operating  properly,  appliance 
repairers  may  operate  it  to  detect 
unusual  noises,  overheating,  or  ex- 
cess vibration.  Repairers  also  lodk 
for  common  sources  of  trouble  such 
as  faulty  electrical  ^nnections  To 
check  electric  and  gaS  systems^hey 
use  special  tools  ^and  testing 
devices,  including  ammeters,  volt- 
*  meters,  and  pressure 'gauges  A 
Icnowledge  of  electronics  is  neces- 
sary for  many  repar?r  jobs.» 


Appliance  ^•pafrtrs  fix  washlrTg  m\ch\n%  gttr  tsttmbly. 
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highly  populated  Stales  and 
metropoUtao  areas 


Training,  Other  Qual^^tcattont, 
and  Advancam^nt* 

Most  appliance  repairers  start  as 
helpers  and  acquire  their  skills 
through  bn-the*job  training. '  In 
some  companies  thc>  spend  a  fe^* 
months  helping  to  instalf  appliances 
in  homes  In  other  companies,  the> 
begin  learning  basic  skills  by  work- 
ing in  the  shop  rebuilding  used  parts 
such  as  washing  machine  transmis- 
sions. Trainees  gradually  learn  how 
motors^  .gears,  and  other  parts 
work.  They  progress  from  simple 
repair  jobs,  such  as  replacing  a 
switch,  to  more  ^difficult  jobs  such 
as  adjusting  Washer  controls,  ^th 
trainees  and  ^perienced  repairers 
receive  supplemental  classrooom 
instruction  which  is  ^ven  penodi- 
•  cally  by  appliance  manufacturers 
and  local  dbtributors.  Up  to  3  years ^ 
xof  on-the-job  training  may  be 
needed  to  become  fully  qualified  in 
,  repairing  some  of  the  more  com- 
^plex  appliances. 

Experienced  repairers  continue 
to  attend  training  classes  periodi- 
cally, and  study  service  manuals  to 
become,  familiar  with*  new  ap- 
.  4)lianpe&  ^d  the  proper  ways  to 
repair  them.  ^' 
'  Persons  who  want  to  become  ap- 
pliance repairers  should  take  high 
school  or  vocational  school  courses 
in  electricity,  ^electronics^  chemis- 
try, shop  math,  and  blueprint  read- 
ing. Some  employers  cooperate 
with  local  schools  by  allowing  stu-  ^ 
dents  to  work  pa^t  time  in  ^pliance 
re^r  shops  while  attending  school. 
Formal  training  in  appliance  repair 
and  related  subjects  is  available 
from  %6me  vocational^  schools, . 
technical  schools,  and  communis 
colleges. 

At>pliance  repairers  who  work  .in 
large  shops  dr  service  centers  may 
be'promoted  to  supervisor,  assistant 
service  manager,  or  >  service 
manager  Preference  is  ^ven  to 
those  who  show  ability  to  get  along 


with  co-workers  and  customers.  Ex- 
perienced repairers  who  hare  suffi- 
cient fur^  ^ay  oper>  their  own  ap- 
pliance stores  or  repair  shops  Some 
repairers,  become  instructors  who 
teach  otfier  repairers  to'  service  new 
models  b€  appliances.  Some 
become  technical  writers,  who 
prepare  service  manuals.'  K  few 
max  ^vance  to  managerial  posi- 


conditioiu  outside  the  shop  vary 
considerably.  For  .  example, 
repairers  sometimes  work  in  narrow 
%pdLce%  and  uncomfortable  positioiu 
amidst,  dirt  and  dust.  Those  who 
repair  appliances  in  homes  may 
^nd  several  hours  a  day  driving. 

Appliance  repau'  work  generally 
is, .  safe,  although  accidents  are 
possible  while  handling  electncal 


tions   juch   as   regio^   service..  parU  or  lifting  and  moving  large  ap- 


man«(gers  or  parts  maiu^ers  for  ap- 
pliance m^ufacturerS. 

Empioyinant  Outk>ok  * 

Employment?  of*  appliance 
repairers  is  expected  to  grow  about 
as  fast  as  the  average  tor  all  occupa- 
tions through  the  mid-l980*s.  bi  ad- 
dition to  the  jobs  created  by  growth 
of  this  occupation,  tHo\isands  of 
.openings  wiU  arise  each  year  to 
replace  experienced  repairers  who 
retire,  die  or  transfer  to  other  occu- 
pations. 

The  demand  f^r  appliances  is  ex- 
pected to  increasfe  very  rapidly^  a^ 
result  of  increases  in  population 
and  income.  Deqiahd  also  will  be 
stimulated  by  the  intrdduction  of 
new*  appliances -and  by  improv^. 
ments  that  make  existing  appliances 
more  attraq^e  or  more  con- 
venient. .      ♦    *        ^  ' 

People  who  enter  the  occupation 
should  have  steady  wc^rk  because 
the  appliance  repair  business  is  not 
vei^  sensitive  '  to  changes  in 
economic  conditions. 


Eamlnst  and  Working 
^CondKiona 

^  Hourly  earnings  of  appliance 
repairers  range^i  from  $3.50  to 

^$9  in  1*974,  based  on  the  limited 
data  available.  Starting  rates  for  in- 
experienced trainees  ranged  from 

.  52  to  S3.25  an  hour.  The  wide 
variations  in  w^^s  reflect  dif- 

'ferences  in  skill  leyd,  tyi>e  of  em- 
ployer, geographical  location,  and 
type  of  equipment  serviced. 

Appliance  rep^r  shops  are 
generally  quiet,  well  lifted,  and 
adeq^ately    vdltilated.  Working 


pltances.  Inexpenenced  workers 
are  sh^own  how  to  use  tools  safely 
and  how  to  avoid  electric  shock. 

Appliance  repairers  usually  wori 
with  little  or  no  direct  supervision. 
This  feature  of  the  job  appeals  to 
many  people. 

'  Sourcaa  of  Additional 
Information 

For  further  information  about 
j9bs  in  the  appliance  service  field, 
contact  local  appliance'  repair 
shops,  appliaiice  dealers  and  utility 
Companies,  or  the  local  ofHce  of  tlie 
State  employment  service. 

Information  about  training  pro- 
grams or  work  opportunities  also  is 
available  from: 

Association  of  Home  ApptuxKC  Manufac- 
turer*. 20 7J.  Wackcr  Dr..  Clucato.  III. 
60606. 


AUTOMOBILE  BODY 
REPAIRERS 

(p.O.T.  807.381)'  '  ' 

.     '(  • 
Natuva^  tha  Work 

AutomobDe  ,body  repairers  fix 
damaged  motor  vehicles  by 
straightening  bent  frames,  remov* 
ing  dents,,  welding  torn  fiietal,  and 
replacing  parts  that  are  beyond 
rfcpair.  Usttally,  they  can  repair  all 
types  of  vehicles,  but  most  repairers 
work,  mainly  on  automobiles  and 
snriali  trucks.  Some  specialize  in 
large  trucks,  buses,  or  truck  trailers. 
.  Belfore  making  repairs,  body 
repairers  generally  receive  intChic* 
tions  from  their  supervisors,  who 
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dettnnine  which  parts  are  to  be 
restored  or  replaced  and  estimate 
how  much  time  the  job  shpuld  take. 

Automobile  body  repairers  use 
special  machines  to  align  damaged 
frames  and  body  sectj6ns.  They 
chain  or  clamp  the  machine  to  the 
damaged  metal  and  apply  hydraulic . 
pressure  to  stpighten  it.  They  also 
may  use  special  devices  to  align 
vehicles  that  have  unit  bodles  in- 
stead of  frames.  Some  repairers 
specialize  in  straightenmg  frames 
and   unit  bodies.   Bod>  repairers 


some  shops,  the>  ma>  be  assisted  b> 
helpers. 

Places  of  Employmant 

About  145.000  persons  v^orked 
as  automobile  body  repairers  in 
1974  Most  worked  for  shops  that 
specialized  in  body  repairs  and 
painting,  and  for  automobile  and 
tnick  dealers  OtPier  employers  in 
eluded  Organizations  that  maintain 
their  ov«n  motor  vehicles,  such  as 

—  J  trucking  companies  and  buslines. 

remove  badl>  damaged  sections  of    Motor  vehicle  manufacturers  em 


body  panels  with  a  pneumatic 
metalcutting  gun  or  acetylene 
torch,  and  weld  in  new  sections. 
They  push  large  dents  out  with  a 
hydraulic  jack  oc  hand  prying  bar, 
or  knock  them  out  with  a  hand  tool 
or  pneumatic  hammer.  ,  They 
smooth  small  dents  and  creases  b^ 
holding  a  small  anvil  against  one 
side  of  the  damaged  Area  while 
hammering  the  opposite  sid^.  Very . 
small  pits  and' dimples  are  removed 
v^th  pick  hammers  and  punches 

Body  repairers  use  plastic  or 
solder  to  fill  small  dents  that  cannot 
be  worked  out  of  the  metal  The 
hardened  filler  is  fi)ed  or  ground  to 
a  s^nooth  finish. ' 

After   being    restored    to    its   __ 

ori^nal  shape,  the  surf^e  is  sanded    dents    and    make  other 


for  pai^tingi  \ii  most  shops,  au- 
tomobile painters  do  tlye  painting. 
(These  workers  are  discussed 
elsewhere  in  the  Handbook.)  Some 
smaller  shops  employ  workers  who 
'  are  comlitnation  body  repairers  and 
'painters.      -  ' 

Body  repair  work  h^  variety- 
each^  damaged  Vehicle  presents  «a 
different  problem.  Therefore,  in  ad- 
dition to  having  a  broad  knowledge 
"of  *  automobile  construction  and 
repair  techniques,  repairers  must 
develop  appropriate  methods  for 
each  job.  Most  of  these  skilled  pfo* 
pie  find  4heir  work  challenging  and 
take  pride  in  being  able  to  restore 
automobiles. 

Body  repairers  usually  work  by 
themselves  with  only  generaT 
directions   from   supervisors.  In 


ployed  a  small  nj^mber  of  these 
workers. 

Automobile  body  repairers  work 
in  every  section  of  the  country^  jobs 
are  distributed  in  about  the  satme 
way* as  population. 

Training,  Oth^r  Qualif)catk>ns, 
and  Advancement 

Most'-automobile  i>ody  repairers 
l^am  the  trade  on  the  job.  Young 
(>ersons  usually  start  as  helpers  and 
pick  up  -skills  from  experienced 
workers.  Helpers  begin  by  assisting  , 
body  repairers  in  tasks  such  as 
removing  damaged  parts  and  in- . 
stalling     repaired     parts.  They, 
gradually  learn  to  remove  small 

minor 


repairs,  an^  progress  to  mott  dif-\ 
.  ficult  tasks.  Generally,  3  to  4  years , 
oTon-the^lpb  training  are  needed  to 
become   a  fully  qualified  body  ^ 
repairer.  Most  training  authorities 
recommend  a  3-  or  4-year,  formal  » 
apprenticeship  prqgram  as  the  best 
way.tO'leam  the  trade,  but  relative- 
ly few     these  programs  ^re  availa- 
ble. Apprenticeship  includes  both 
;on-ttiib^b  and  classroom  instruc- 
tion. 

Young  persons  who  wftnt  to  learn 
this  trade  should  be  in  good  physi- 
cal condition  and  have  good  eye-  . 
hand  coordirution.  Courses  in^au-^ 
tomobile  body  repair  offered  by 
high  schools,  vocational  schools,  % 
>nd  private  trade  schools  provide 
helpfdl  experience,  as  do  courses  in 
automobile  mi^hanics.  Although 
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compleucm  of  high  school  generally 
is  not  a  requirement,  man;r  em- 
ployers believe  graduatior)  indicates ' . 
diat  a  young  person  can  "'finish  a 
job.-" 

Automobile  body  repairers  must 
buy  handtools,  but  .employers 
usually  furnish  power  tools. 
Tramees  are  expected  to  accumu-^^ 
late  tools  as  they  ^ain  experience.^ 
Many  workers  have  a  few  hundred 
dollars  invested  m  tools. 

An  expenenced  automobile  body 
repairer  with  supervisory  ability 
may  advance  to  -shop  supervisor. 
Many  open  their  owti  shops.  About 
,1  of  tykiy  8  automobile  bpdy  " 
repairers  is  self-employed. 

Employment  Outlook 

Employment  of  automobile  body 
repairers  is  expected  to  increase 
about  as  fast  as  the  average  for  all 
occupations    through    th^  mid- 

i980's.  ; 

Employment  is  expected  to  in- 
crease ,  as  a  result  of  the  rising 
number  of  motor  vehicles.darh^ed 
in  traffic.  Accidents  are  expected  to 
increase  as  the  number  of  motor 
^  vehicles  grows,  evjen*  though  better 
'  highways^  driver  training  courses, 
lower  speed  limits,  and  improved 
bumpers  and  safety  features  on  new^ 
vehicles  may  sldw  the  rate  of  in- 
crease. 

\  In  addition  to  the  job  bpenings 
from  employment  growth,  .more 
.than  a  thousand  openings  are  ex- 
pected each  year  from  the  need  to 
refplace  experienced  repairers  who 
retire  or  die.  Also  job  openings  will 
occur  as  some  workers  transfer  to 
other  occupatioi]fS. 

Most  young  persons  ^o  enter 
the  Occupation  may  expect  steady 
work  since^  the  automobile  repair 
busineS:^  is  not  much  affected  by 
changes  in  economic  conditiotu. 
I? 

Eamlngt  and  Worfclnfl 
ObndMont 

Body  repairers  erhployed  by  au- 
tomobile dealers  in  34  large  cities 
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Auto  body  r#p«Ir«r  Mndt  finish. 


had  estimated  average  hourly 
earnings  of  $7.50  in  1974,  about 
ohe  and  three-fourths  times  the 
average  for  all  nonsupervisory 

J   wtjrkers  in  private  industry,  ex- 
cept farming-  Skilled  body  repair- 
ers ^usually  earn  between  two  and 
three  times  as  much  as  inexperi- 
•  enced  helpers  and  trainees. 

Many  body  repkirers  employed 
by  automobile  dealers  and  repajr 
shops  are  paid  commission, 
usually  about  half  of  the  labor  cost 
charged  to  the  Customer.  Under  this 
method,  earnings  depend  on  the 

.  amount  of  work  assigned  to  the 
repairer    and    how    fast    it    is  , 
completed.  Employers  frequently 
fiiarantee    their  commissioned 
workers  a  miitimura  weekly  salary. 
Helpers    and    trainees-  iisually 
.receive  an  hourly  rate  until  they 
^are  skilled  enotigh  to  work  on 
'  commission.  Body  repairers  em- 
ployed by  trucking  companies, 
buslines,  and  other  organizations 
that  maintain  th(^r  own  vehicles 
usually  are  paicl  by  .  the  hour. 
Most  body  repairers  work  40  to 
48  ho<ir^^  week.« 

Automobile  body  shops  are  noisy 
because  of  the  banging  of  hammers 
against  metal  and  the  whir  of  power  ^ 


tools.  Most  shofJs  are  well-venti- 
lated,  but  often  they  are  dusty  and 
have  the  odor  of  paint.  Body 
repairers  often  work  in  awkward  or 
cramped  positions,  and  most  of 
tHeir  work  is  strenuous  and  dirty. 
*  Hazards  include  cuts  from  sharp 
metal  edges,  bums  frofi  torches 
and  heated  metal,  and  injuries  from 
power  tools. 

Many  atrtomobile  body  repairers 
are  members  of  unions,  including' 
the  International  Association  of 
Machinists  and  Aerospace  Work- 
ers; the  International  Union, 
United  Automobile,  Aerospace  and 
Agricultural  Implement  Workers  of 
America;  the  Sheet  Metal  Workers' 
International  Association;  and  the' 
International  Brotherhood  of 
Teamsters,  « 'Chauffeurs, 

Warehousemen  and  Helpers  of 
America  (Ind.).  Most  body 
repairers  who  are  union  members 
work  forjarge  automobile  dealers, 

trucking  companies,  arfd  buslines. 
«  * 

Sources  of  Additional 
*  Information, 

More  details  about  work  oppor- 
tunities may  be  obtained  from  local  ^ 
employers,   such   as  automobile 
body  repair  shops  and  au^ombbile^ 
dealers;  lockls  of*  th^  unions  previ- 
pusly  mentioned;  or  the  lo^l  office 
of  the  /^tate  emplo^inent  ^rvice.^  ' 
The  State  emplojjment  service  also 
may  be  a  source  of  information 
about  apprenticeship   and  other 
programs  that  provide  training  op- 
•porturiities.* 

Tor.  general  information  about 
the  work  of  automobile  body  repair 
workers,  write  to: 

Automotive  Service  Industry  Association, 
230  North  Michifan  Ave  ,  Chicafo,  111 
60601. 

Automotive  Service  Councils  pf  America^ 
Inc.,  4001  Warren  Blvd.;  Hillside,  III. 
60162. 


AUTOMOBILE 
MECHANICS 

(D.O.T.  620.131  through  .381, 
.782,  and  .885;  721.281  and 
825.281) 

Naturt  of  tha.  Work 

Automobile  mechanics  perform 
preventive  maintenance,  diagno^, 
breakdowns,  and  make  repairs  on* 
automobiles:  (Although  truck' 
mechanics,  bus  mechanics,  and  au- 
tomobile body  repairers  are  sotne- 
.  times  called  **automoDiIe 
mechanics,**  they  ^re  discussed' 
separately  in  the  Handbook.) 

Preventive  maintenance  is  the  * 
periodic  examination,  and  adjust- 
ment, repair,*  or  replacement  of 
parts  befbre  they  go  bad.  Th'is 
responsibility  of  the  mechanic  is 
vital  to  safe  and  troubleffee  driving. 
In  preventive  maintenance, 
mechanics  may  follow  ^  checklist  to 
be  sure  they  examine  all  important 
parts.  The  list  may  include  distribu- 
tor points,  spark  plugs,  carburetor, 
wheel  bajandng,  and  other  poten- 
tially troublesome  parts. 

When  mechanical  or  electrical 
troubles  occur,  mechanics  first  get 
a  descripti9n  of  the  symptoms  from 
t^e  owner.  If  the  cause  of  the-trou-* 
ble  is  hard  to  find,  the  mechanic 
may  use  testing  equipment,  such  as 
motor  ahalyzers,  spark  plqg  testers, 
or  compression  gauges.  The  ability 
to  make  a  quick  and  accurate  diag- 
nosis is  one  of  the  mechanic's  most 
valuable  skills.  It  req^iires  analytical 
ability  as  well  a^  a  thorough 
knowledge  of  automobiles.  Many 
mechanics  consider,  diagnosing 
•'hard  to  find"  troubles  one  of  their^ 
itiost  challenging  iind  satisfying  du-' 
ties. 

After  locating  the  problem, 
mechanics  make  adjustments  and 
repairs,  such  as  grinding  valvesor 
cleaning  the  carburetor.  BaSiy 
worn  parts  are  replaced.  ^  ^ 
Automobile  mechanics  use  many 
kinds  of  tools  ranging  from  sinTple 
handtools  (screwdrivers,  wrenches. 
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jplicn),  to  complicated  equipment, 
such  as  wheel  alignment  machines 
and  headlight  aimers,  the>  also  use 
testing  equipment.  Mechanics  also 
consult  repair  manuals  and  parts 
catalogs,  since  vanous  makes  of  au- 
tomobiles require  different  parts 
and^  adjustments. 

Most,  automobile  mechanics  per- 
form a  vanety  of  repairs;  others 
specialize.  For  example,  automatic 
transmission  specialists  work  on 
gear  trains,  couplings,  hydraulid 
pumps,  and  other  parts  of  auto- 
matic transmissions.  These  arp 
complex  mechanisms,  their  repair 
requires  considerable  expenenoe 
and  training,  including  a  knowledge 
of  hydraulics.  Tune-up  mechanics 
adjust  the  ignition  timing  and 
valves,  and  adjust  pr  replace  spark 
plugs,  distributor  points,  and  other 
parts. to  insure  efficient  engine  per- 
formance. They  often  use  scientific 
test  equipment  to  locate  malfunc- 
tions in  fuel  and  ignition  systems. 
Automobile  air-conduiomng  spe- 
.  cialists  install  air-condiUoners  and 
service  components  such  as  com- 
pressors aqd  condensers.  Front-end 
mechanics  align  and  balance 
wheels  and  repair  stecnng 
mechanisms  and  suspension 
systems.  They  frequently  use  spe- 
cial alignment  equipment  and. 
wheel-balancing  machmes.  Brake 
mechanics  adjust  brakes,  replace 

,brake  linmgs,  repair  hydraulic 
cylinders,  and  make  other  repairs 
on  brake  systems.  Those  employed 
io/ repair  shops  that  specialize  in 
brake  service  also  may  replace 
shock  absorbers,  springs,  and  muf- 
flers. In  some  shops,  combination 
front-end.and  brake  mechanics  are 
emjployed.  '  Atitomobile-radidtor 
mechanics  clean  radiators  Avith 
caustic  solutions,  locate  and  solder 

Jeaks,  and  install  new  relator 
Cores.  They  also  may  repaif  heaters 
and  air-conditioners,  atid  solder 
leaks  in.gasolme  tanks^  Automobile  - 
glass  mechanics  rcfrtace  broken 
windshield  and  wi^raow  glass  and 
repair  wiridov^ ^operating  mecha 
nisms.  They  jHMall  preformed  glass 


to  replace  curved  windows,  and 
they  Vise  window  patterns  and  glass 
cuttmg  tools  to  Cut  replacement 
glass  from  flat  sheets.  In  some  cases 
they  may,  .repair  minor  damage, 
such  as  pits,  rather  than  replace  the 
window. 

Places  of  Empioymtnt 

Over  700,000  persons  worked  as 
automobile  n^cchanics  in  ^1974. 
Most  worked  for  automobile 
dealers,  automobile  repair  shops, 
and  gasoline  .  -service  stations. 
Overs' were  employed  by  Federal, 
Slate,  and  local  governments,  taxi- 
cab  and  automobile  leasmg  compa- 
nies, and  other  organizations^  that 
.  repair  their  own  automobiles.  Some 
mechanics  also  were  employed  by 
automobile-  manufacturers  to  make 
final  adjustments  and  repairs  at  the 
end  of  the  assembly  line.  A  small 
number  of  mechanics  worked  for 
department  stores  that  have  au- 
tomobile service  facilities. 

Most  automobile  mechanics 
work  in  shops  that  employ  from  one 
to  five  mechanics,  but  some  Qf  the 
largest  shops  eint>loy  more  than 
100.  Generally,  automobile  dealer 
shops  are  larger  than  independent 
shops. 

Aptomobil^.^echanics  work  in 
every  section  of  the  country.  Geo* 
graphically,  employment  is  dis- 
tributed about  the  same  as  popula- 
tion. L     f  ,  » 

> 

Training*  Othtr  Quallflcatipns. 
and  Advanctmtnt 

Most  autotnobile  mechanics 
learn  the  trade  on  the  job.  Young 
persons  usually  start  as  helpers, 
lubrication  workers',  or  gasoline  sta- 
tion attendants,  and  gradually 
acquire  skills  by  working  with  ex- 
perienced mechanics.  Although  a 
beginner  can  make  simple  repairs 
after  a  few  months'  experience,  3  to 
4  years  are  required  to  become  an 
all-round  mechanic.  An  additional 
yea^  orjtwo  is  necessary  to  learn  a 
difficult  specialty,  such  as  auto- 


mauc  transmission  repair  In  con- 
trast, radiator  mechanics,  glass 
mechanics,  anc^  brake,  specialists, 
who  do  not  need  an  all-round 
knowledge  of  automobile  repair, 
m^  learn  their  jobs  in  about  2 
years.  * 

Most  training  authorities  recom- 
mend a  .3-  or  4-year  formal  ap- 
prenticeship program.  Hiese  prot 
grams  include  both  on-the-job 
training  and  classroom  instruction 
in  nearly  all  phases  of  automobile 
repair. 

For  entry  jobs,  employers  look 
for  young  persons  with  mechanical 
aptitude  and  a  knowledge-of  au- 
tomobiles Generally,  a  driver's' 
license  is  required  Practical  ex- 
perience in  automobile  repair 
gained  from  the  Armed  Forces  or 
working  on  cars  as  a  hobby  is  valua- 
ble* Completion  tif  high  school  is  an 
advantage  in  obtaining  aft  entry  job, 
because  to  most  employers  it  in- 
dicates t|urt  a  young  person  can 
finish^^a^  and  has  potential  for  ad- 
vancement. Courses  in  automobile 
repair  offered  by  many  high 
sch(5ols,  vocational  schools,  and 
private  trade  schools  are  helpful 
Courses  in  science  and  mathe- 
matics help  a  person  better  un- 
derstand how  an  automobile 
operates. 

Most  mechanics  must  buy  their 
handtools.  Beginners  are  expected 
to  accumulate  tools  as  they  gain  ex- 
perience. Many  experienced 
mechanics  have  several  hundred . 
dollars  invested  in  tools.  Employers 
furnish  power  fools,  engincT 
analyzers,  and  other  test  equip- 
ment. 

En^loyers  sometimes  send  ex- 
perienced mechanics  to  factory 
training  centers  to'ieam  to  repair 
new-car  models  t)r  to  receive  spe- 
cial training  in  subjects  such  as  au- 
tomatic transmission  or  air-condi- 
tioning' Repair.  Manufacturers  also 
send  representatives  to  local  shops 
to  conduct  short  training  sessions. 
A  relatively  small  number  of  young 
high  school  graduates  are  selected 
by  automobile  dealers  to  attend  fac- 
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tory-^nsdred  mechanic  training 
programs. 

Experienced  >fTechanics  who 
have  leadership  ability  may  ad- 
'  vance  to  shop  supervisor  or^rvice 
manager  Mechanics  who  like  to 
work  with  customers  may  become 
service  advisors.  Many  mechanics 
open  their  own  repair  shops  or 
gasoline  service  stations.  About  one 


OCCUPATIONAL  OUTLOOK  HANDBOOK 


Employment  of  automobile 
mechanics  is  expected  to  increase 
at  about  the  same  rale-  as  the 
average  for  all  occupations  through 
the  mid-I980*s.  The  number  of 
mechanics  is  expected  to  increase 
because  expansion  of  the  driving 
age  population  and  consumer 
purchasing  power  will  increase  the 
number  of  automobiles.  Employ- 


out  of  seven  automol^Ie  mechanics  <  meni  also  is  expected  to  grow 

because  a  greater  number  of  au- 
tomobiles will  b%  equipped  with 
pollution  control  dgvices,  aircondi- 
'^tioittng,  and  other  features  that-^- 
crease  maintenance  requirements 


is  self-employed. 

Employmtnt  Outlook 


Job  opportuniues  for  automobile 
mechanics  will  be  plentiful  m  the 
years  ahead.  Because  this  is  one  of 
the  largest  blue-collar  occupations, 
.replacement  needs  are  high.  Thus, 
in  addition  to  openings  that  will  be 
created  by  employment  growth, 
thousands  of  jqb  openings  will  arise 
each  year  due  to  the  need  to 
replace  exp>crienced^  mechanics 
who  retire^die,  or  change  jobs. 


'Most  young  persons  who  enter 
the  occupation  may  expect  steady 
work,  as  the  automobile  repair  busi- 
ness is  not  very  vulnerable  to 
changes  in  economic  conditions 

Earnings  and  Working 
Conditions 

^killed    automobile  mechanics 


employed  by  automobile  dealers  m 
34  cities  had  estimated  average 
hourly  earnings  of  $7.02  in  1974, 
about  two-thirds  more  than  the 
average  for  all  nonsupervisory  wor- 
kers in  private  industry,  except^ 
farming.  Skilled  mechanics  usually 
earn  between  two  and  three  jdmes 
» as  much  as  inexperienced  helpers 
and  trainees. 

Many  experienced  mechanics 
employed  by  automobile 'dealers 
and  independent  repair  shopl,are 
paid  a' commission,  usually  about 
half  the  labor  cost  charged  to  the 
customer.  Under  this  metho<i, 
weekly  earnings:  depend  on  the 
amount  of  worii  assigned  and 
complete^  by  the  mechanic.  Em- 
ployei:s  frequently  guarantee  com- 
missioned mechanics  a  minimum 
weekly  salary.  Helpers  and  trainees 
usually  are  paid  an  hourly  rate  until 
they  are  sufficiently  skilled  to  work 
on  commission.  Sofne  mechanics 
receive  an  hourly  rate. 

Most  mechanics  work  betv^een 
40  and  4g  hours  a  week,  but  many 
work  even-longer  hours  during  busy 
periods.  Mechanics  paid  by  the 
hour  frequently  receive  overtime 
ra'tes  for  hours  ov^er  40  a  week. 

Generally,  a  mechanic  works  in- 
doors. Modem  automobile  repair 
shops  are  well  ventilated,  lighted, 
heated,  but  older  shops  may 

these  advantages, 
icchanics  frequently  work  with 
dirty  and  greasy  parts,  and  m  awk- 
ward  positions.  Sometimes  they 
must  lift  heavy  objects.  Minor  cuts 
and  bruises  are  common,  but  seri- 
ous accidents  usually  are  avoided 
by  observing  safety  practices. 

Some  mechanics  are  members  of 
labor  unions.  Among  the  unions  or- 
ganizing these  workers  are  the  In- 
ternational Association  of  Machin- 
ists and  Aerospace  Workers;  the  In- 
ternational Union,  United  Automo- 
bile, Aerospace  knd  Agricultural 
Implement  Workers  of^  America; 
the  Sheet  Metal  Workers*  Interna- 
tional Association;  and  the  Interna- 
tional Brotherhood  of  Teamsters, 
Chauffeurs,   Warehousemen   and  ^  * 
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Helpers  of  America  (!nd  ) 

SourcM  of  AddMonal 
Information 

For  more  details  about  work  op- 
portunities, contact  local  employers 
such  as  automobile  deaJers  and 
repair  shops/  locals  of  the  unions 
previously  mentioned,  or  the  local 
office  of  tpe  State  employipent 
service.  Tpt  State  employment 
service  also  may  have  information 
about  apprenticeship  and'  other 
program^  that  provide  training 
opportunities. 

For  genera]  information  about 
the  work  of  automobile' mechanics, 
write  to: 

Automouve  Sctvicc  Induftiy  Associauon. 
230  North  Michigan  Ave  .  Chicago.  Ill 
60601. 

Automouve  Scmcc  Council^  of  Amenca, 
>      Inc..  4001  Warren  Blvd.  Hillside.  Jll 
60162. 

Nauonal  Automobile  Dealers  Associauon. 
2000  K  St  N\V  .  Washington,  D.C 

20006. 


BOAT-MOTOR 
MECHANICS 

(D.O.T.  623.281  and  625.281 

Nature  of  tht  Work 

Boat  motors  have  many  things  in 
commmon  with  automobile  motors, 
including  unahnounced  break- 
downs. A  reliable  motor  is  particu- 
larly essential  in  boating.  Break- 
downs  far  from  shore  cdn  leave  a 
boater  stranded  for  hours— a  frus- 
tratmg  and  potentially  dangerous 
predicament  if  the  weather  turns 
bad. 

To  minimize  the  possibility  of 
breakdowns,  motor  nwrrufactij^rers 
recompiend  periodic  inspections  of 
engines  by  c^uahfied  mechanics  to 
have  motors  examined  and  repaired 
and  worn  or  defective  parts 
replaced.  Also,  at  periodic  intervals 
the  mechanic  may  replace  ignition 
^    points,  adjust  valves,  and  clean  the 


carburetor.  After  completing  itkse 
tasks!  the  nic^or  will  be  run  to 
check  for  otnfcP  needed  adjust- 
ments. Routine  maintenance  jobs 
normally  make  up  most  of  the 
4nechanic*s  workload. 

When  breakdowns  occur, 
mechanics  diagnose  thp*  cause  and 
c_^Uie  necessary  repairs  A 
quickanH"acCnrate-diagflQsis— 
of  the  mechanic's  most  valuH 
skills— requires,  problem-solving 
abiHty  as  well  as  thorough 
knowledge  of  the  motor's  opera- 
tion. Some  jobs  require  only  the 
replacement  of  a  single  item,  such 
as  a  fuel  pump,  and  may  be 
qompleted  in  less  ih^n  an  hour.  In 
contrast,  tearing  down  and  reas- 
sembling- a  motor  to  replace  worn 
valves,  bearings,  or  piston  rings  may 
take  a  day  or  more. 
^  Mechanics  may  specialize  in 
either  outboard  or  inboard  motors, 
although  many  repair  both-  Most 
small  boats  have  portable  gasoline 
fueled  outboard  majors.  Larger 
craft  such  as  cabin -"Wuiscrs  and' 
commercial  fishing  "T}oals*  are 
powered  by  inboard  motors  that  are 
/located  inside  the  boat  and  are 
similar  to  automobile  engines. 
Somq.  inboards  bum  ^j^sel  fuel 
rather  than  gasoline. 

In  large  shops,  mechanics  usually 
work  only  on  motors  and  other 
running  gear.  In  smaH  shops  th^y 
also  may  patch  and  paint  hulls,  and 
repair  steering  me<:hanisms,  lights, 
and  other  boat  equipment,  such  as 
refrigerators,  two-way  radios,  and 
depth  finders.  4n  addition,  they  may 
repair  motorcycles,  mini-bikes, 
snowmobiles,  lawnmowers,  and 
other  machines  which  have  small 
gasoline  engines  that  are  srmilar  to 
outboard  motors. 

Mechanics  ,use  common  hand*i 
tools  such  as  screwdrivers  and 
wrenches,  power  and  machine  tools 
including  dnlls  and  grinders,  and 
hoists  to  lift  motors  ^  and  boats. 
Motor  analyz^fs,  compression 
gauges,  and  othe^  testing  devices 
help  mechanics  locate  faulty  parts. 
Mechanics  refer  to  service  manuals 


for  assistance  in  assembling  and 
repairing  motors. 

Plicts  of  ERiployRitnt 

.Most  of  the  1 1,000  'full-time 
boat-motor  mechanics  employed  in 
1974  worked  in  the  shops  of  boat 
dealers  and  marinas.  The  next  larg- 
est area  of  employment  was  in 
ufacturing  plants  where 
mechanics  are  employed  to  make 
,  final  adjustments  and  repairs  at  the 
end  of  assembly  lines.  A  small 
number  of  mechanics  worked  for 
boat  rental  firms.  Marinas  operated 
by  Federal,  State,  and  locahgovem- 
ments  also  Employed  mechanics. 

Dealer  and  marina  shops  typi- 
cally employ  one  to  three 
mechanics;  few  employ  more  than 
10.  Some  small  dealers  and  marinas 
kIo  not  employ  mechanics;  owners 
do  the  repair  work  or  send  it  to 
larger  shops^ 

Boat-motor  mechanics  work  in 
every  Stale,  but  eqployn^nt  is  con- 
centrated along  coastal  areas  in 
New  York,  Florida*  Texas,  Califor- 
nia, Louisiana,  Washington,  and 
New  Jersey,  and  near  the  mu- 
merous  lakes  ^  and  rivers  in 
Michigan,  Minnesota,  Wisconsin, 
Illinois^  Ohio,  Indiana,  and  Missou- 
ri. Mechanics  who  specialize  in  out- 
board* motors  work  in  all  areas. 
Those  who  specialize  in  -inboard 
motors  generally  work  near  oceans, 
bays,  and  large  lake^. 

Training,  Oth«r  Qualtficf  tlons, 
and  Advancarfiant 

Boat-motor  mechan^  learn  the 
trade  on  the  job.  At  fir^,  trainees 
clean  boats  and  motors  and  do 
other  odd  jobp.  Then,. under  the 
guidance  of  e?f]^rienced 
mechanics,  trijnees  learn  to  do 
other  routine  me^am'cal  tasks  such 
as  replacing  ignition  points  and 
sp^rk  plugs.  As  trainees  gain  ex- 
perierrce,  they  progress  to  more  dif- 
ficult tasks  such  as  diagnosing  the 
cause  of  breakdowns  and  overhaul- 
ing motors.  Generally,  an  jnex> 


ERIC ' 


40S 


398 


Boat  motor  mechanic  chtcks  sarvict  manual  for  assistance. 


penenced  beginner  needs  2  to  3 
years  on  the  job  to  become  skilled 
in  repairing  both  outboard  and  in- 
board gasoline  motors  A  capable 
mechanic  can  learn  to  repair  diesels 
in  an  additional  year  or  two 

Employers  sometimes  send 
trainees*  and  mechanics  to  facto- 
'  rysponsored  courses  for  I  to  2 
weeks  Trainees  learn  the  funda- 
mentals of  motor  repair  Vl^hanics 
upgrade  their  skills  and  learn  to 
repair  new  models 

fn  the  past  few  years,  several 
schools  around  the  ccTuntry  have 
begun  to  offer  forma!  training  cour 
ses  in  marine  engine  repair  and 
maintenance 

When  hiring  trainees,  employers 
look  for  young  persons  who  have 
mechanical  aptitude,  are  in  go6d  * 
physical  condition,  and  have  an  im 
terest  in  boating  High  school  grad 
uates  are  preferred,  but  many  em- 


ployers will  hire  applicants  with  less 
education.  High  school  courses  in 
small  engine  repair,  automobile 
mechanics,  and  machine  sh5p  are 
helpful,  as  are  science  and  mathe- 
matics. Before  graduating,  a  person 
ma>  be  ^fele  to  get  a  summer  job  as 
a  mechanic  trainee. 

Mechanics  usually  are  required 
to  ofumjsh  their  own  handtools 
which  cost  several  hundred  dollars. 
Employers  provide  power  tools  and 
test  equipment. 

Mechanics  with  leadership  ability 
can  advance  to  super/i^ry  posi- 
tions such  as  shop  supervisor  or  ser- 
vice manager.  Mechanics  who  have 
the  necessary  capital  fnay  open 
their  own  dealerships  or  marinas. 

Employment  Outlook 

Employment  of  ^at-motor 
mechanics  is  *  expected  to  grow 
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faster  than  the  average  for  all  occu- 
pations through  the  mid- 1 980'^.  In 
addition  to  the  need  to  fill  new  posi- 
tions, a  few  hundred  openings  will 
arise  eaph  year  as  experienced' 
mechanics  retire*  die»  or  transfer  to 
other  occupations. 

Employment  Js  expected  to  in* 
crease  due  to  the  growth  in  the 
.  number  of  boats.  As  population 
grows  and  people  have  more  time 
for  recreation,  boating  like  other 
leisure  activities,  will  probably  ex- 
pand 'Growth  in  the  number  of 
mini-bikes  and  snowmobiles  also 
will  add  to  the  demand*  for 
mechanics. 

Employment  opportunities  will 
be  particularly  favorable  for 
mechanics  who  have  a  knowledge 
of  electricity  and  electronics.  Elec- 
trical apjjiiances  are  becoming' 
more  common  on  boats  and  many 
new  boats  have  two-way  radios  and 
depth  finders.        .  ^ 


Earnings  tfnd  Working 
Condltiont 

In  1974,  hourly  earnings  or^- 
perienced  mechanics  ranged  from 
about  $3  to  $8.50,  based  on  irrfor- 
mation  obtained  from  a»  limited 
number  of  boat  -  dealers  and 
marinas.  Experienced  mechanics 
generally  earned  tw^  to  three  times 
as  much  as  trainees. 

Most  mechanics  are  paid  an 
hourly  rate  or  weekly  salary.  Others 
are  paid  a  percentage— usually  50 
percent— of  the.  labor  charge  for 
each  repair  job.  If  mechstnics  are 
paid  on  a  percentage  basis,  their 
weekly  earnings  depend  on  the 
amount  of  work  they  are  assigned 
and  on  the  length^of  Ume  they  take 
to  complete  it. 

Boating  activity  increases  sharply 
gs  the  weather  grows  warmer.  Con- 
sequently/ many  mechanics  work 
more  than  40  hours  a  week  in 
spring  and  summer.  During  winter, 
.however^^  they  may  work  less  than 
40  hours  a  week;  a  relatively  smaH 
number  are  laid  off.  .In  Northern 
States,  some  of  the  winter  slack  is 
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taken  up  by  repair  work  on^snow- 
mobiles. 

The  work  is  not  hazardous,  but 
mechanics  sometimes  suffer  cuts, 
bruises,  and  other  minor  injuries 
Shop  working  conditions  vary  from 
clean  and  spacibus  tp  dingy«  an4 
cfampcd  All  ^ops  are  noisy  when 
engines  are  being  tested  Mechanics 
occasionally  must  work  in  awkward 
positions  to  adjust  or  replace  parts 
For  many  mechanics,  however, 
these  disadvantages  are  more  than 
compensated  for  by  the  variety  of 
assignments  and  the  satisfaction 
which  comes  from  solving 
^^blems  Moreover*  mechanics 
may  enjo>  working  near  skater 
recreation  areas 

^ourc«s  of  Additionai 
Information 

For  details  about  training  or  work 
opportunities,  contact  local  boat 
dealers  and  mannas  or  local  State 
employment  offices. 


BOWLING-PIN-MACHINE 
MECHANICS 

^(DOT  ami  829  Z8 1) 

Nature  of  the  Worit 

Bowling-pin-machjne  (or»  auto- 
matic pinsetting  n^chine) 
mecfianics  repair  and  maintain  the 
tens  of  thousanjds  of  pinsetting 
machines  in  use  today.  Jhese  com- 
plex machines  automatically  return 
the  ball  to  the  bowler,  clear  fallen  * 
pins,  and  reset  pins. 
Mechanics  must  have  a.thdrough 

"ktiowledge  of  the  mechanisrti  of^ 
pinsetting  machines  to  keep  them 
running  propJerly.  This  knowledge  is 
especially       important      •  when 

'  machines  malfunction,  because 
mechanics  must  quickly  find  the^ 
ca4se  of  the  trouble  and  make 
repairs  or^  adjustments  so  that 
bowlers  will  not  be  inconvenienced 
andranitoyed. 

Mu^h  of  the  time  mechanics 
work  to  prevent  breakdowns  and 


delays.  They  regularly  jospect  pin* 
setting  machines  and  clean, 
lubricate,  and  adjust  them.  .When 
delays  do  occur,  mechanics  repair 
or  replace  parts,  such  asl  broken 
chains,  worn  shock  absorbers,  and 
faulty  electrical  parts.  Mechanics 
refer  to  troubleshooting  manuals 
and  diagrams 'Of  electrical  circuits 
to^guide  their  work. 

Mechanics  use  many  different 
types  of  toob,  such  as  wrenches, 
screwdrivers,  hammers,  portable 
hoists,  and  lubricating  guns.  They 
use  ohmeters,  voltmeters,  and  other 
devices  to  test  electrical  circuits, 
relays,  transformers,  and  motors 
Often  mechanics  will  buy  their  own 
handtools  but  employers  usually 
supply  specialjQols. 

One,  or  more  assistant  mechanics, 
or  *  trainees  are/  trained  by 
mechanics  to  locate  and  correct 
* '  Rfs  in  piosetting 
machmcTBydemonstrating  how  the 
machines  operate  and  by  disassem- 
bling components  and  exjSlaining 
their  functio^.  Trainees  also  team 
how  to  break  minor  pin-jams  and  . 
recondition  pins. 

Mechanics  do  some  clerical 
work.  They  o^der  replacement 
parts  and  keep  inventory  of  parts  in 
stock.. They  also  m^y  Jkeep  records 
of  machine  malfunctions  and  esti- 
mate maintenance  costs. 

Places  of  Employment 

About  5,000  bowling-pin- 
machine  mechanics  ^er-e  employed 
in  1974.  Almost  all  worked  in 
bowling  centers.  A  small  dumber 
were  employed  by  manufacturers  of 
pinsetting'  machines  to  install  and  " 
service  the  machines.  ^ .  • 
,  Bowljng-pin-machme  mechanics 
"are  employed  in  >avery  ^State,  but 
employment  is  concentrated  in 
heavily  populated  areas,  where 
there  are  many  bowling  centers. 

Training,  Other  Quailflcations, 
and  Advancement 

Pinsetting  machine  mechanics 
usually  start  out  as  trainees.  £m- 
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ployers  prefer  to  hire  applicants 
who  are  high  school  graduates," 
although  many  have  not  completed 
high  school.  Courses  in  elecuicity, 
blueprint  reading,  shop  math,  and 
machine  repair  are  use^L 

A  few  mechanic  trainees  are  sent 
to  schools  operated  by  bowling 
machine  manufacturers.  To  attend 
,  a  factory  school,  candidates  must 
take  written  tests  to  determine  their 
mech^ical  aptitude.  Usiially,  they 
must^  be  at  least  16  years  old. 
Tr^nees'  wages  and  expenses  arc 
paid  by  employers  during  the  train- 
ing penod,  which  usually  lasts  4 
weeks.  Tramees  study  the  structure 
and  operation  of  machines  ma^e  by 
the  firm  operating  the  school,  and 
learn  tq  locate  typical  sources  of 
trouble.  They  learn  to  perform' 
preventive  maintenance,  to  read 
^  wiring  diagrams,  and  to  Use  the 
tools  of  the  trade.  After  attending 
factory  schools,  -  trainees  usually 
need  several  months  of  on-the-job 
experience  to  qualify  as  mechanics. 

Trainees  who  do  not  attend  fac- 
tory schools  receive  instruction  in 
machine  operation  and,  main- 
tenance by  watching  experienced 
mechanics  at  work.  Usually,  1  to  2 
years  of  on-.the-job  training  and  ex- 
pe|ience  are  needed  to  acquire 
mechaniiis*  skills. 

People  planning  careers  as,  , 
bowling-pin-machine  mechanics 
should  have  good  eyesight 
(including  normal  color  vision), 
eye-harid  coordination,  and  average 
'physical  strength.  They  also  should 
have  mechanical  ability  and  like  to 
work  with  their  handsV 'Because 
£peed  is  usually  required  in  repair- 
^ipg  pinsetting. machines,  ability  to 
Woi(k  under  pressure  also  is  impor* 
tant.  '  , 

A  qualified  mechanic  trainee  em- 
ployed in  a  bowling  center  may  be 
promoted  to  assistant  mechanic  and 
then  to  head  mechanic.  Some 
mechanicsr  become  managers  or. 
owners  of  bowling  establishments. 
Those  who  work  for  manufacturers 
may  advance  to  service  manager  or 
instructor 'in^  training  school. 
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Employment  Outlook 

•  Employment  of  bowlmg-pirt- 
machme  mechanics  is  expected  to 
grow  slower  than  the  average  for  all 
occupations  ^  thcough  the  mid- 
1980's.  Most  job  openings  will  arise 
t>ecause  of  the  need  to  r^plape  ex- 
perienced mechanics  who  retire, 
die,  or  transfer  to  other'  fields  of 
work  Hov^ever,  because  this  occu 
pation  is  vej>small.  onl>  a  limited 
number  of  openings  become 
available 

The  demand  for  bowling  facilities 
is  likel)  to  grow  as  population  and 
incomes  rise  Emplo>ment  of 
t^raechanics.  however,  will  be'limited 
by  ^  improvements  in'  pinsetring 
fnechines  Older  machines  are 
being  replaced  by  improved,  models 
that  need  less  maintenance,  thus, 
mechanics  are  able  to  service  a 
greater  number  of  machines 


rwling  pin  machlnt. 

Earnings  and  Working 
^  .  Corildijiions 


OCCL  PATIO'S  At  OCTLOOK  HANDBOOK* 

Mechanics  usuaJfy  do  not  have  to 
wear  an^ ''special  safety  devices,  ^. 
^uch     as  ^   goggles  Pin-seitmg 
^^^.,,,^/TO^chines  nave  safety  guards,  buf'^ 
wor):ers  ai:e  subject  to  common 
shop  hazards,  such  as  dfcctricaJ  • 
shock,  cuts,  falls,  and  bruises.  They 
often  wear  coveralls  for  protection 
from  grease  and  dirt.  y^' 

Mechanics  ancA  iranees  em- 
ployed^ in  large  metropolitan  areas 
generally  are  members  of  unions, 
usually' the  Service  Employees  In- 
ternational Union  or  the  Intern^ 
tional  Brotherhood  of  Te^sters, 
Chauffeurs,  Warehousemen,  and 
Helpers  of  America  (Ind  ^ 


\     Sources  of  AdditK)n«l 
'  Informatiorf  ' 

People  who  want  further  infor- 
mation about  training  or  work  op- 
portunities m  this  trade  should  con- 
tact bowling  centers  in  their  area, 
the  local  bowlmg  proprietors"  as- 
sociation, or  locals  of  the  unions 
previously  mentioned.  The  local  of- 
fice of  the  Sta^e  employment  ser- 
vice is  apothe/  source  of  informa- 
tion about  employment  and  traini/ig 
opportunities  ' 


Hourly- earnings  (n  1974  ranged 
from  S3.fop  ro^echanic  trainee^up  to 
55  50  for  head  mechanics,  accord- 
mg  to  the  limited  inforniatioYi 
available.  *  ^ 

Mechanics  work  in  a  long,».rela- 
tively  narrow  corndor  at  the  end  of 
bowling  lanes  where  the  autorfiatjc 
machines  are  located.  The  work 
area  has  space  for  a  workbench  and 
is  usually  weU  lighted  and  v^ell  ven- 
tilated, but  quite  noisy  when  the 
lanes  are  operating  When  taking 
repairs  and  adjustmer)ti>,  mechanics 
frequently  have  to  climb  and 
balance-  jheir  bodies*  on  the 
framework  of  the  pinsetting 
machines,  and  to  stoop*  kneel, 
crouch,  and  crawl  around  the 
machines  Those  who  install  and 
service  machines  for  manufacturers 
must  travel 


.  BUSINESS  r^AACHINE  ' 
REPAIRERS 

(D.QT.  633.281)  ^ 

Nature  of  jOie^ork 

Business  machine  repairers  main- 
tain and  repair  the  machines  that 
are  used  to  speed  thp  paperwork  in 
busine.ss  and  government  These  in- 
clude typewriters,  adding*  and  cal- 
culating machines,  cash  registers, 
dictating  machines,  postage  meters, 
and  duplicating  and  copying  equip- 
ment. (Technicians  who  work  on 
computers  are  discussed  in  a 
separate  statement>else^here  in  the 
Handbook.) 

Business  machine  jepairers  often 
work  in  offices  where  the  machfnes 
are  us^d.  They  may  maintain  equip- 
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mcnt  t>>  VegiJar.  frequent  visits  to 
inspect,  clean,  and  oi\  the 
^  machiiies,  or  to  niake  nuiior  repairs 
or  adjustments  Wheij  machines 
break  down.  the>  diagpose  and  cor 
rect  the^use  of  the  trouble.  Ofter\ 
repairers  locate  the  problem  and 
make  repairs  on  the  spot  For  major 
repairs,  however,  thcx  usually  take  , 
machines  to  the  shop  Some 
repairers  service,  a  variety  of 
machines,  but  jgjost  specialize  in 
<bne  or  a  fev^  types  For  example, 
spec^ialtsts  usually  service  dupJica 
tors.  c;opiers.  postage-  meters,  and 
mailing  equipment. 

'Repairers  use  common  hand 
tools,  such  as  screwdnvers  and 
pliers,  and  test  equipment,  such  as 
guages  and  meters  In  large  shops^ 
they  use  drill  presses,  lathes,  aj^ 
^    other  power  equipment.  ^ 

business  machine  servicing  offers^ 
considerable  variety  in  work  cissign 
menls  People  who  have  analytical 
ability  find  considerable  satisfac- 
tion m  locating  and  correcting  the 
cause  of  trouble  in  a  malfunctioning 
machine  ,      »  • 

Some  repairers  may  also  do  sales 
v^ork  Most  commonly,  they  sell 
jjreventive  maintenance .  contracts 
for  regular  machine  servicing 
Some  al^  sell  supplies,  such  as  spe- 
cial paper,  ink.  rit)bons.  and  sten- 
cils >  ->  . 

Places  of  Employment 

About  65,000  people  worked  as 
business  macjiine  rep^irers-in  19?4. 
About  three  fourths  of  business 
machine  repairers  worked  mainly* 
on  typewriters,  calculators  and  ad- 
ding'marines,  and  <  copiers  and 
duplicators.  Most  of  the  rest  ser- 
viced accounting  bookkeeping 
machines,  cash  registers,  and  , 
postage  and  mailing  equipment  A 
small  number  repaired  dictating 
machines. 

Most  repairers^  ^sP''l^c<^Jor  busi- 
ness machine  .manufacturers, 
dealers,  and  repair  shops.  The 
^mainder  worked  for  Federal, 
State  and  local  governments,  and 


large' organizauons  that  had  enough 
machines  to  justify  full-time 
repairers. 

In  atnanufacturer.s  branch  of- 
fice,  repairers  usually  work  cacIi^ 
sively  on  the  manufacturers 
^  products.  They  specialize  in  one  or  - 
two  inachines  or  service  the  full  line 
of  equipment  In  a  small  city,  spe- 
cialization is  impractical  so  most 
repairers  service  and  sdl  all  kinds 
of  equipment.. 

.  Business  machine  repairers  work 
throughout  the  country.  Even  rela-, 
uvely  small  communities,  uiually 
have  at  least  one  or  two  repair 
shops.  Most  repairers,  however, 
work  in  largecities 

Trainlng/Other  Quallflcationt/ 
rand  Advancement 

Applicants  for  erxlry  jobs  as  busi^ 
ness  machme  repairers  usually  need 
^  least  a  high  school  education. 
Some  companies  accept  young  peo- 
ple who  have  not  completed  high 
scho&l.  Employers  like  to  emi51oy 
veter^  who  have  had  electronics 
training  in  the  Armed  Forces.  Ap- 
plicants who  are  interested  m  work- 
ing on  electronic  ^uipment  must 
have  1  year  or  more  of  training  er 
expenence  in  electronics.^ 

Applicants  fof  entry  jobs  may 
have  (o  pass  .tests  that  measure 
mechanical  aptitude,  knowledge  of 
electricity  or  electronics,  manual 
dexterity,  ahd  general  hitelligence. 
Good  eyesight,  including  color  vi- 
sion, is  needed. 

Einployers  seek  applicants  who 
have  a  pleasant,  cooperative 
mantier.  Because  most  niachine 
servicing  is  dope  in  customers' 
offices*  the  ability  to  work  without 
interrupting  the  office  routine  is 
very  important  A  neat  appearance 
and  ability  to  converse  effectively 
also  are  de'sirable, 

Sonie  employers  require  that 
business  machine  repairers  be 
bonded.  Applicants  for  these  jobs 
must  be  honest  and  trustworthy 
sipce  they  are  ejtposed  to-  large 
sums  of  money  and  other  valuables 
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tn  banks  an^  offices.  Repairers  also 
may  collect  money  from  customers 
for  services  and  supplies. 
^  Beginners  generally  acquire  skills 
through  on-the-iob  traming,  work 
ejtpenence,  and  ^  instruction  m 
-  manufacture  schools.  Some  vo- 
cational and  pnvate  correspon- 
dence schools  conduct  courses  in 
busine^  machine  (namt^nance. 

Busmen  machme  repairers  Who 
wdrk  in  a  manufacturer  s  branchpf- 
fiCe  leacn  ta  repair  only  the  com- 
pany's Jme  of  machmes.  Trainees 
usually   altend  company  schools 
from    a    few   weeks   to  several 
months;  depending  on  the  type^of 
machme  they  will  servicfc.  They 
then  receive  from  1  to  3  years  of^ 
practical  experience  and  on-the-job 
training  before  they  become  fiilly 
qualified   repairers.  Occasionally, 
they  may  return  to  factory  schools 
for  special  instruction  in  new  busi- 
ness machine  developments.  Busi- 
ness machine  repairers  are  en- 
couraged to  broaden  their  technical 
knowledge     during  nonworking 
hours.  Many  companies  pay  the  re- 
pairer's tuition  for  work-related 
courses  in  college  and  technical 
schools. 

Business  machine  repairers  may 
move  into  sales  positionsfor  grater 
earnings.  Repairers  who  show  ex- 
ceptional abilities  also  may  advance 
to  service  manager  or  sufpervisor. 
Experienced  repairers  sometimes 
open  their  c^m  repaip  shops;  those 
who  work  in  manuifacturers*  branch 
offices  sometimes  become  indefJen- 
dent  dealers  or  buy  sales  franchises 
from  the  company. 

Employment  Outlook 

Employmentof  business  machine 
repairers  is  expected  to  grow  faster 
thap  tfiie  average  for  all  occupations 
through  the  mid-1980's.  Fn  addition  ' 
to. jobs  from  employment  growth, 
many  openings  will  arise  ^as  ex- 
pe^nced  repairers  retire,  die,  or 
chrfngS  occupations. 

Employment  opportunities  for 
qualified  beginners  are  good.  Busi- 
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l^»ln#ss  machine  r«p«lr  It  cl«antr  and  llQhtaf  than  tha  work  In  most  mtchantcal 

tradat.  ^ 


iraiaing  in  ihc  Armed  Forces  or 
civilian  technical  wheels  gencrall> 
receKc  somewhat  higher  begmnmg 
wages. 

In  addition  to  salaries,  repairers 
in  some  comjjanies  receive  commis- 
sions for  selling  supplies  or  scrJfcc 
contracts. 

Servicinjg  business  machines  is 
cleaner  and  ligfiter  than  the  work  m 
most  other  mechanical  trades. 
Repairers  generally  wear  busmess 
clothes  and  do  most  of  their  work  m 
the  customer's  office.  Injunes  are 
uncommon.  Some  posiuons  mvolve 
considerable  traveling  within  the 
area  *served  by  the  ^employer 
Repairers  who  u$e  their  own  cars 
for  company  business  are  reim- 
burs«Jd"on  a  mileage  basis.  Em-, 
ployers  usually  pay  for  all  tools. 


Sources  of  Ad<Wonal  * 
Information 

For  more  details  about  job  op- 
portunities, contact  local  firms  that 
sell  and  service  business  machines 
dnd  the  loc^al  office  of  the  State  em- 
ployment service. 


ness  and  government  will  buy  more 
machines  to  handle  the  ^growing 
volume  of  paperwork  and  more 
people  wilf  be  trained  to  mairftain 
and  repair  these  machines.  '  In 
recent  years,  many  technicctl 
changes  have  occurred  in  business 
machines/For  example,  el^tronic 
calculating  machines  have  replaced 
mechanical  models.  Because  of  the 
greater  use  of  such  equipmenj,  op- 
portunities will  be  particularly 
favorable  for  repairers  who  have 
.training  in  electronics,  withm 
several  years  trammg  m  electronics 
may  eVen  become  prerequisite  for 
business  machine  repair  jobs. 

Business  machfne  repairers  work 
year  round  and  have  steadier  em 
ployment  than  many  other  skilled 
workers.  Office  machines  must  be 


maijitamed,"  even  \vhen  business 
slackens,  since  records  must  be 
keptr  correspondence  earned  qn, 
and  statistical  reports  prepared, 

Eamif>gt  and  Working} 
CondKlona 

Informatipn  from  a  limited 
number  of  employers  in  1974  in- 
dicated that  experienced  repairers 
generally  earned  from  $  1 65  to  $300 
a  week.  Earnings  usually  were 
highest  for  those  whcj^repaircd  elec- 
tronic busmess  machines  and  com- 
plex duplicating  and  copying  equip- 
merit. 

New  trainees  earn  from  $  120  to 
$200  a  week.  As  they  become  more 
skillc^  their  pay  increases.  People 
who   have    previous  electronics 


COMPAJT^R  SERVICE 
TECHNICIANS 

(D.O.T.  828.28tT 
Natura  of  tha  Work 


Computer  systems  play  ^a  vital 
role  in  today's  way  of  life.  The  J 
hdp  us  make  telephone  calls, 
receive  paychecks  on  time,  and 
reserve  tickets  for  travel,  hotels, 
and  entertainment.  In  busmess  and 
industry,  computer  systems  per- 
form a  wide  variety  of  complicated 
tasks— from  keeping  business 
records  to  controllmg  manufactur- 
ing processes. 
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A  computer  system  is  the  com 
bination  of  a  computer  and  com 
puter  related  machines*  such  as 
magnetic  tape  readers  and  high 
speed  printers    Keeping  this  in 
tricate  set  pf  machines  in  good 
working  order  is  the  job  of  a  highl> 
qualified* computer  service  techai 
cian. 

At  regular  mtervals,  technicians 
(often  called  field  engineers  or 
customer  engineers)  service 
machines  or  systems  to.  keep  them 
operating  efficiently.  They  roiitme* 
ly  adjust*  oil,  and  clean  mechanical 
and  electromcthanical  parts  Xhey 
also  check  eJectwnic  equipment  for 
loose  connections  and  defective 
components  or  circuits 

Despite  this  tegular  care,  how- 
ever«  computer  equipment  soI^e 
times  breaks  down.  Technicians 
must  then  find  the  cause  <5f  the 
failure  and  make  repairs.  For  exam- 
ple, they  may  replace  a  faulty  cir- 
cuit  board,  resolder  ^  broken  con- 
nection, or  repair  a  mechanic^ 
pan.  They  must  complete  the  job  as 
quickly  as  possible,  because  work- 
ing time  lost  during  a  computer 
.  breakdown  may  cost  a  customer 
several  hundred  or  even  thousands 
of  dollars  an  hour. 

Computer  technicians  often  help 
install  new  equipment.  They  lay  ca- 
bles, hook  up  electrical  conncfctions 
between  machines,  thoroughly  test 
the  new  equipment,  and  correct  any 
•  problems  before 'the  custorner  uses 
the  machine. 

Some  technicians  specialize  in 
maintaining  a  particular  computer 
model  or  systepi,  or  in  doing  a  cer- 
tain type  of  repair  For  example, 
some  technicians  are  experts  in  cor- 
recting problems  Caused  by  errors 
in  the  computer's  internal  pro- 
gramming Specialists  usually  have 
advanced  training  and  several  years 
of  experience. , 

To  diagnose  electronic  failures, 
technicians  must  use  several  kinds 
of  test  equipment,  including  volt* 
meters,  ohipmeters,  and  oscil- 
loscopes They  also  run  special 
computer  programs  tha^  help  pin- 


point some  kinds  of  malfunctions. 
Technicians  also  use  a  variety  of 
handtbpls  such  as  newile-nosed 
pliers,  wirestnppers,  and  soldenng 
equipment.  The  employer  suppbes 
tools  and  test  cquipn>ent,  but 
technicians  may  be  responsible  for 
keeping  them  m  good  condition  and 
working  order. 

Besides  knowing  how  to  use  spe- 
cialized tools ,  aJ^^jes;  equipment, 
computer  technicjans  must  be 
familiar  with  technical  and  repair 
manuals  for  each  piece  of  equips 
ment.  They  also  must  keep  up  with 
the  technical  information  and 
revis«i  maintenance  procedures  is- 
sued -  periodically  by  computer 
manufacturers. 

Technicians  keep  a  record  of 
preventive  maintenance  and  rejjairs^ 
on  each  machine  they  service,  in 
addition,  they  fill  out  time  ^d  ex-' 
pense  reports,  keep  parts  invento- 
ries, and  order  parts. 

Although  technicians  spend  most 
of  their  time  working'  on  machines, 
they  work  with  people  also.  They 
listen  to  customers*  complaints, 
answer  questions,  and  sometime^ 
offer  technical  ^vice  on  ways  to 
keep  equipment  in  good  condition. 
Experienced  technicians  help  train 
new  technicians  and  sometimes 
have  supervisory  duties. 


Places  of  imployrMnt 

In  J 974,  about* 50,000  persons 
were  employed  as^omputer  service 
technicians.  Most  worked  in  service 
departments  of  computer  manufac- 
turing firms.  A  small  number 
worked  for  companies  that  sell 
computer  maintenance  services  and 
for  the  Federal  Govemmenj  and 
other  organizations  that  have  targe 
computer  installations. 

Computer  technicians  work  in  all 
parts  of  the  country,  usually  in 
urban  areas  where  mbst  computer 
equipment  is  located.  Some,  technic 
cians  work  full  time  at  a  single  in- 
stallation, such  as  a  large  computer 
center  operated  by  a  bank  or  in- 


surance company.  Others  travel 
from  place  to  place  to  maintain 
several  different  systems  or  to  rftake 
emergency  repairs.  A  tcchdician 
with  special  training  or  experience 
may  travel  hundreds  of  miles  from 
the  home  office  to  handle  difficult 
repair  jobs.  Technicians  who  work 
for  a  nationwide- organization  must 
sometimes  transfer  to  another  city 
or  State, 


Training,  Other  Qualiflcatfant, 
and  Advancamant 

Most  employers  require  appli- 
cants for  techmcian  tramec  jobs  to 
have  1  to  2  years*  post-high  school 
training  in  basic  electronic^  or  dec- 
.trical  engineering,  Jhis  training 
may  be  from  a  pubhc  or  private 
technical  institute,  a  qollege,  or  a 
juruor  college.  Basic  electronics 
training  offered  by  the  Armed 
Forces- is  excellent  preparation  for 
techmcian  trameesT"""  - 

A  high -school  student  interested 
in  becoming  a  computer  service 
technician  should  take  courses  m 
mathematics  and  physics^^Ogh 
School  courses 'in  electron^  and 
computer  programming  aEo  are 
helpful.  Young  p>eople  ian  also  gain 
» valuable  experience  nirough  hob- 
bies which  involve  electronics,  such 
as  opeiating^ham  radios  or  building, 
stereo  equipment 

Besides  technical  training,  appli- 
cants  for  trainee  jobs  must  have 
good  closl^/wsion  and  normal  color 
perception  to  work  with  small  parts 
and  color-coded  wiring.  NormaJ. 
hearing  is  needed  since  some  break- 
downs lire  diagnosed  by  sound. 
Because  technicians  usually  handle 
jobs  alone,  they  must  have  tAe  in- 
itiative to  work  without  close  super- 
vision. Also  important  are  a 
pleasant  personajity  and  neat  ap- 
p«iarance,  since  the  work  involves 
frequent  contact  with  customers, 
ApnlicanU  must  paM  a  physical  ex- 
amination and,  in  *ome  cases,  get  a 
security  clearance. 

Trainees  usually  attend  company 
training  centers  for  3  to  6  months  to 
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Technician  usm  t«tt  equipment  to  dligftote  conputer  mitf unction. 


learn  ciemerUar>  computer  theurv» 
computer  math»  _and  circuitf\ 
theor>  and  tu  further  their  stud>  uf 
eiectrunics  ClassrcK^m  v^i>rK  ls-  ac 
comp^^nicd  by  practical  training 
operating  computer  equipment, 
domg  basic  maintenance,  and  using 
*  test  equipment,* 

(n  addition  to  formal  instruction, 
trainees  must  complete  6  months  to 
2  >ears  of  on-the-jub  training  At 
~  -first  the^  uork  closely  with  ex- 
perienced technicians,  learning  to 
maintain  card  readers,  printers,  and 
other  machines  that  are  relate vel> 
simple,  but  ihat  have  the  basic 
mechanical  and  electronic  features 
of  a  large  computer  system  As 
trainees  gam  experience  the>-wurk 
on  more  complex  equipment 

Because  manufacturers  con- 
tinually redesign  equipment  and 
develop  npw  uses  for  computers, 

O  ^ 
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chances  are  improved  if  the  techni- 
cian has  a  bachelor's  degree  in  e4ec- 
tncaJ  engin^nng  Msvny  techni- 
cians get  their  degrees  at  company 
expense  Engineers  interested  m 
professional  c^pcfers  in  computer 
service  wotIT  often  start  out  as 
technicians 

Mpst  computer  equipm*ent 
operates  on  the  same  basic  princi- 
ples, but  machines  built  by  differeol 
companies  may  be  unique  in  design 
and  construction  For,  this  reason, 
technicians  may  find  it  difficult  to 
transfer  from  one  company  to 
another,  '  they  may  need  some 
retrammg  if  they  do  Technicians 
who  iranfer  may  lose  seniority  and 
need  some  retraining 

Training  and*  expenence  in  copi- 
puter  maintenance  may  also  qualify 
a  technician  for  jobs  in  pro- 
grammmg,  systems  analysis, 
management,  and  equipment  sales. 
(See  statements  on  Programmers, 
Systems  Analysts,  ar^d  (Xfide 
Machine  arid  Computer  Manufac- 
turing elsewhere  iij  the  Handbook  ) 

Employment  Outlook 

Employment  of  computer^techni- 
cians  is  expected  to  grow  much 
faster  than  the  average  for  all  occu- 
pations through  the  mid-1980*s.  As 
the  Nation's  economy  expands, 
more  computer  equipment  will  be 
used  and  more  technicians  will  be 
needed  to  install  and  maintain  it. 
Business,  government,  and  other 
organizations  will  buy  or  lease  addi- 
tion^ equipment  to  manage  vast 
amounts  of  information,  control 
manufacturing  processes,  and  aid  in 
scientific  research.  The  develop- 
ment of  new  uses  for  computers  in 
fields  such  as  medicine  and  traffic 
control  also  will  spur  demand 

Although  most  job  openings  wiU 
result  from  risir^  demand  for  these 
workers'  seiVices,  many  also  wifl 
occur  as  experienced  technicians 
advance  to  more  responsible  jobs  or 
move    into    other  occupations 


experienced  technicians  frequently 
must  attend  training  sessions  tp 
keep  up  with  these  changes  and  to 
broaden  their  technical  skills.  Many 
technicians  take  advajjced  traini»g 
to  specialize  in  a  pai(ticular  com 
puter  system  or  type  of  repair.  In 
struction  also  may  include  pro- 
gramming, systems  analysis,  and 
other  subjects  that  improve  the 
technician's  general  kitowledge  of 
the  computer  field. 

Experienced  tetfinicians  with  ad 
vanced  training  may  become  spe- 
cialists Y'ho  help  technicians  make 
difficult  repairs  and  work  with  en 
gineers  in  designing  equipment  and 
developing  »  maintei^ancie 
procedures.  Those  with  leadership 
ability  may  become  supervisors  or 
service  managers. 

Although  advamcement  dependi^Because  ,nK)st  technicians  are^ 
mainly  on  ability  and  experience,    young,  relatively  few  openings  will 
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'stem  fronr'dei^ths  and  retirements 
Most  openings  will*'  be  in 
metropolitan  areas. 

Downtums  in  the  economy  will 
tend  to  have  a  less  negative  effect 
on  job  openings  for  computer  scrv 
ice  lechmcians  than  for  nK)sl  oc 

*  cupations  because  even  when  busi 
ness  is  declining  firms  vnU  continue 
to  use  computers  for  accounting 
and  other  data  processing 


Earnings  and  Working 
*  Condltioni^ 

, Starting  salanes  for  computer 
service ,  technician  trainees  ranged 
from  about*  $  1 30  to  S200  a  week  m 
1974.  according  to  the  limited  in- 
formation available  Salanes  for  ex- 
perienced technicians  ranged  from 
about  S 1 80  to  $325  a  wedk. 
The   normal   workweek   is  40 
-heurs,  but  techniciatis  often  work 
overtime  and  on  weekends  to  make 
emergency  repairs.  Many  techni- 
cians* work  rotating  shifts— days 
^dne  week,  nights  the  next.  Em- 
ployers pay  for  travel,  including 
reimbursement  for  job-related  uses 
of  the  technician's  car  and  work-re- 
lated education  expenc^. 

Although  some  bending  and  lift- 
ing is  ^necessary,  the  computer 
technician's  job  is  not  strenuous. 
Work  hazards  are  limited  mainly  to 
bums  and  electrical  shock,  and  can 
be  avoided  if ,  safety  practices  are 
followed,       <  ^ 

SourCM  of  Additional 

Information  rt 

General  information  on  c^ireers 
in  computer  maintenance  is  ^vaifa- 
b!e  from;  ^ 

American  Federatxxi  -*of  Infonnatk>* 
Procestinf  Societies,  inc  ,  210  Summit 
Ave.,  Montvtlc,  N  J.  07645.     ^    *  * 

Institute  of  Ekctrical  and  Electroaic  En- 
fineen.  34S  Eact  47th  St,  Uew  York. 
N.Y.  I00I7 

The  personnel  and  service  de- 
partments of  computer  manufaq- 
X    turen'  and  the  local  office  of^the 
State  employment  service  may  hav< 
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details  on  training  and  job  oportum- 
tics. 

The  State  department  of  ^uca- 
don  at  each  State  *s  ,  capital  can 
furnish  information  about  approved 
technical  institutes,  junio*  colleges, 
and  other  institutions  offering'post- 
high  school  training  in  basic  elec- 
tronics Information  about  these 
schools  also  is  available  from 

AmcTxaa  Attootatxm  of  iunior  CoQeso, 
Surte  410.  I  IXiponi  Orac,  Washing- 
ton. DC  200^ 


DIESEL  MECHANICS 

■   (D.OT.  625.281) 

Naturt  of  th«  Work 

Diese^  mechanic  repair  and 
maintain  diesel  engines  that  pov^er 


405 

transportation  equipment,  such  as 
he^vy  trucks,  buses,  boats,  and 
locomotives,  and  construction 
equipment,  such  as  bulldozers  and 
cranes.  They  also  service  diesel 
farm  tractors  and  a  variety  of  other 
di^el-powered  equipment,  ^ch  as 
compressors  and  pumps  used  in  dil 
well  dnUing  and  m  imgation. 

Before  makmg  repairs,  diesel 
mechanics  inspecj^d  test  engine 
comppnents  to  determine  why  an 
eng^e  is  not  operating  properly. 
After  Jcfcating  the  trouble,  they 
repair  or  replace  deflective  parts 
and  make  adjustments.  Preventive 
maintenance — avoiding  trouble  be- 
foT€  it  starts — ^is  another  may'br 
responsibility.  For  example,  they 
may  periodically  in^>ect,  test,  and 
adjust'engine  components. 

Many  mechanics  make  all  types 
of  diesel  engine  repairs.  Others  spc- 
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cialize.  for  example,  in  rebuilding 
engines  or  in  repairing  fuel  injec- 
tion systems.  turbochargers, 
cylinder  heads,  or  starting  s>cstcms. 
Some  also  repaSr  large  natural  gas 
engines  used  to  powpr  generators 
and  other  industrial  equipment 

Diesel  mechanics' job  titles  often 
indicate  the  type  of  equipment  they 
repair    For  example,  those  who 
'  repair  diesel  engines  in  trucks  niay 
be  called  diesel  truck  mechanics 
Those  who  work  .on  construction  * 
equipitient.  such  as  bulldozers  and 
earthmovers,   are   usually  called 
heavy  dicsel-equipment  mechanics 
In  addition   to  maintaining  and 
repairing  engines,  the  mechanics 
listed  above  niay  work  on  'other  • 
parts  of  dicsel-povC^ered  equipment, 
such^as  brakes  and  transmissions. 
(See      statement      on  .  Truck 
Mechanics  and  Bus  Mechaxiics 
elsewhere  in  the  Handboo^) 

Diesel  mechanics  us^  pliers, 
wrenches,  Screwdrivers,  and  other 
common  Jtend^l^  a^^ell  as^spe- 
cial  tools* such  as  Vafve  refi^cers  and 
piston  pin-fitting  machines  In  addi- 
.  tion,  they  niay  Use  complex  testing 
equipment,  such  as  a  dynamometer 
to  measure  engine  power,  and  spe- 
cial fuel  injection  testing  equip- 
ment Mechanics  also  may  use 
machine  tools  to  make  replacement 
parts  They  use  powered  hobts  and 
other  ^equipment  for  lifting  and 
'  moving  heavy  parts 

_Jt  \ — 

PiacM  of  Employrn«nt 

About  95,000  persons  worked  as 
,4iesel  mechanics  ia  1974.  Many 
woric  iot  distributors  and  dealers 
that  sell  diesel  engines,  farm'  and 
construction  equipment,*^  and 
trucks.  Others  work  for  buslines, 
construction  firms,  and  government 
agencies  such  as  State  highway  de^ 
^artifjents.  Some  mechanic^  work 
for  diesel  engine  manufacturers  and 
independent. repair  shops  that  spe- 
cialize in  diescls.  * 

Diesel  mechanic  work  in  all 
parts  of  the  country."  Jobs  are  con- 
centrated in  metropolitan  areas 
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Trafning,  jOth^r  QuallffMtfdnt, 
and  Advancamant 

Diesel  niechanics  learn  theu- 
skills  m  several  different  ways. 
Many  begm  by  repainng  gasolme- 
pdwered  automobiles,  trucks,  and 
buses.  They  usually  start  as  helpers 
to  expenenced  gasolme  engme 
mechanics,  becoming  skilled  m  3  or 
4  years.  When  employed  by  firms 
that  use  or  repair  diesel  equipment, 
they  receive  several  months  of  addi- 
tional training  in  servicing  this 
equipment.  While  learning  to  fix 
engines,  many  fiod  it  helpful  to  take 
courses  m  diesel  equipment  main- 
tenance offered  by  vocational, 
trade,  and  correspondence  schools. 

A  few  mechanics  Ica^  ^^^r 
trade  through  formal  app^entlce- 
ship  progrartis.'  These  pfograms, 
which  generally  last  4  years,  give 
tramees  a  ►  combmation  of  class- 
room trammg  and  practical  ex- 
p>enencc.  Apprentices  receive 
classroom  instruction  in  bluepnnt 
readmg,  hydraulics,  weldmg,  an<J 
other  subjects.  , 

Still  another  method  of  entry  is 
fhOfoligh   full-tirte   attendance  at 
trade  or  technical  schoob  that  offer 
comprehei^ive  training  in  diesel 
engiiie  maintenance  and  repair. 
The^  programs  generally  last  from 
several  months  to  2  years  and  pro- 
ide    classroom    instruction  and 
iften  pr^ctic$]  experience.  Gradu- 
tes,  however,  usually  need  addi- 
tional on-the-job  straining  before  • 
they  become  skilled  mechanics. 

Experiertced  mechanics  em- 
ployed by  companies  that ,  sell 
diesel-powered  equipment  are  ' 
some^ln^  sent  to  special  training 
classjcs^nducted  by  engine  nianu 
fiSurers.  .  In 
•mechanics  learn 

repair,  thevlate^t  eii^nes,  using  the 
most  modern  equipmjsnt. 

Employers,  prefer*  trainees  .and 
apprenticeship,  applicants  whahave 
a  high  school  •or  vo^donal  school 
education  and  m^cbanical  ability.^ 
Shop  courses  fn  blueprint  readings 
automobile  repair^  ^  and  machitj^ 
shop  work  are  helirful^  as  are  cours- 


es  m  saence  and  mathematics. 
Persons  interfllted  in  becoming 
diesel  mechanics  should  be  in  good 
physical  condition  because  the 
w<jrtr"Often  requires  lifting  heavy 
parts. 

Many  diesel  mechanics  have  to 
buy  their  own  handtools.  Beginners 
are  expected  to  accumulate  took  as 
they  gain  experience.  Experienced 
mechanics  usually  have  SeVeral 
hj^idred  dollars  invested  in  their 
tooB. 

Mechanics  who  work  for  or- 
ganizations that  operate  or  repair 
large  numbers  of  diesel  engines, 
such  as  buslines  or  djesel  equip- 
ment distributors,  may  advance  to  a 
supervisory  position,  such  as  shop 
supervisor  or  service  manager. 

Employmant  Outlook 

Employment  of  diesel  mechanics 
is  expected  to  increase  faster  than 
the  Average  for  all  occupations 
through  the  mid- 1 980 's.  In  addition 
to  the  jobs  arising  from  employ- 
ment growth^  many  openings  will 
result  from  the  need  to  replace  ex- 
perienced mechanics  wiio  tranter 
to  other  occupations,  retire,  or  die. 
.  Increased .  employment  of 
mechanics    vk    ekpected  mainly 
because  most  industries  that  use 
diesel  engines  are  expected  to  ex- 
pand their  activities  in  the  y^ars 
ah^d.  In  addition,  diesel  engines 
will^  continue  to  replace  gasoline  en- 
gines in  trucks,  buses,  and  otljer 
equipment  because  diesels  use  less 
fuel  and  produce  less  pollution. 
.  Most  hew*  job  openings  in  this 
field  \will  be  filled  by  mechanics 
who'  have  experience  in  rci5airing 
gasoline  engines.  Companies  that 
these     classes,  *  replace  gasoline  engine  equipment 
ta,  maintain  and    with    dieseUpowered    equipment ' 
usually  retain  their  experienced 
mechanics.  'Persons    who  have 
school  training  in  diesel  repair,  but 
no  practical  experience,  may  be 
able  to  fmd  jobs  only  as  trainees 

Eamlnga  and  Working 
.  CondfUona 


^Accot^ing  to  a  1973-74  wage 
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survey  covering  metropolitan  areas, 
mechanics  employed  by  trucking 
•  companies    buslines,   and  other 
firms  that  maintain  their  own  vehi 
cles  earned  an  average  hourly  wage 
of  S5  65    more   than   one  third 
above  the  average  for  all  nonsuper 
vjsory  woMccrs  in  private  mdustry, 
^except  farming.  Earnings  in  a  sam- 
ple of  survey  areas  ranged  from 
$3  68  m  Austin.  Tex  .  to  S7  05  in 
,  San  Francisco 

Diesel  mechanics  usually  >vork 
40  to  48  hours  a  week  Aianywork 
at  night  or  on  weekends,  particu- 
larly if  the>  work  oh  buses,  engines 
used  m  powerplants.  or  other  diesel 
equipment  used  in  semng  the 
public.  Some  are  subject  to  call  for 
emergencies  at  an>  time 
Mechanics  generally  receive  a 
higher  rate  of  pa>  when  they  work 
overtime,  evenings,  or  weekends 

'Most  larger  repair  shops  are 
pleasant  places  in  which  to  work, 
but  ^ome  small  shops  have  poor 
hghtmg.  heating,  and  ventilation. 
Diesel  mechanics  sometimes  make 
repairs  outdoors  where  breakdowns 
occur.  If  proper  safety  precautions 
are  not  t^en,  there  is  danger  of  in- 
jury when  repairing  he^vy  parts 
supported  on  jacks  or  hoists.  In 
mo^^t  jobs,  mechanics  handle  greasy 
tools  and  engine,  p^rts.  When  mak- 
ing repairs,  they  sometimes  must 
stand  Or  lie  in  awkward  positions 
f6r  extended  penods. 

Many  diesel  mechanics  belong  to 
labor  unions,  such  as  the  Interna- 
tional Association  of  Machinists 
and  Aerospace  Workers;>the  Amal- 
gamated Transit  Union;  the  Sheet 
Metal  Workers'  International  As- 
sociation; the  International  Union, 
United  Automobile,  Aerospace, 
and  Agricultural  Implenjent  Wor- 
kers of  America;  and  the  Interna- 
tional Brotherhood  of  Electrical' 
Workers. 


SourcM  of  Additional 
informatfon  . 


from  the  local  office  of  the  ^te 
employment  service, Other  sources 
of  information  are  firms  that  use  or 
service  diesel  powered,  equipmcnu 
such  as  truck  and  buslines,  truck 
dealers,  and  construction  and  farm 
equipment  dealers.  Additional  in- 
formation on  careers  is  available 
from. 

lnterrmK>nal  Association  of  Machinists  and 
Aerospace  NVortcrs.  i  300  Cono^cut 
Ave  NW  .Washington. DC  20036' 
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ELECTRIC  SIGN 
REPAIRERS 

(DOT  824  281) 
Nature  of  the  Work 


r  Information  about  work  opportu- 
nities in  this  trade  may  be  /vailabfe 


Electric  sign  repairers  fix  neon 
and  illyminated  plastic  signs  that 
advertise  business  and  products. 
Some  also  as&mble  and  install 
signs.  ^ 

RepairerS^ilo  mosi  of  their  work 
at  sigji  locations.  TheJ'  replace  de- 
fective, wiring  and  burned  out 
lamps,  and  patch  cracks  in  plastic 
signs.  They  ilso  tighten  or  weld 
parts  that  have  been  loosented  by 
high  winds  arid  repaint  beams, 
columns,  and  other  framework. 
Repairers  may  repaint  portions  of 
neon  tubing  to  make  it  more  reada- 
ble. Major  repairs  of  faulty  com- 
ponents, such  as  motors,  are  made 
in  sign  shops. 

Repairers  also  do  preventive 
maintenance  and  periodic  inspec- 
tion of  signs  to  locate  and  correct 
defects  before  breakdowns  occur. 
They  check  signs  and  remove  such 
things  ^  birds*  nests  and  accumu- 
lated waiter.  Also,  motors,  gears, 
bearings,  and  other  parts  of  revolv- 
ing signs  may  be  checked,  adjusted, 
and  Lubricated.  Repairers  some- 
times suggest  ways  to  increase  the 
attractiveness  and  visibility  of  signs, 
such  as  changing  the  color  of  tub- 
ing, or  raising  the  height  of  a  sign. 

Repairers  use  handtool^  and 
p6wer  tools,  such  as  screwdriver^ 


and  clecinfi  drills.  They  also  use 
ammeters,  volt-ohm  meters,  and 
other  testing  devices  to  locate  mal- 
functioning parts.  When  repbcmg 
burned  out  parts  such  as  a  lamp  or  a 
flasher  in  illuminated  plastic  signs, 
repairers  may  refer  to  winng  dia- 
grams and  charts.  Their  trucks  are 
equipped  with  ladders  and  boom 
cranes. 

Repairers  usually  must  fill  out  re- 
ports by  notbg  the  date,  place,  and 
_    nature  of  service  ^calls.  They  also 
may  estimate  the  cost  of  service 
calls  and  sell  maintenance  contracts 
■  to  sign  Owners. 

^Places  of  Empioyrtient 

About  9,000  persons  worked  as 
electric  sign  repairers  in  1974, 
,^-^^rimarily  in  small  shops  that  manu- 
facture, install,  and  service  electric 
signs.  Sofhe  also  worked  for  inde- 
pendent sign  repair  shops. 

Electric  sign  repairers  work  m 
every fState.  However,  employment 
is  concentrated  in  large  cities  and  in 
populous  Spates. 


Training,  Other  Quaiiflcations, 
a^d  Advancement 

Most  electric  sign  repairers  are 
A  hired  .as  trainees  and  learn  ^heir 
tradfe  informally  on  the  job.  They 
rotate  Jhrough  the  various  phases.of 
signmaking  to  Obtain  a  general 
knpwledge  of  tasks— such  as 
cutting  and  assembling  metal  and 
plastic  signs;  mounting  neon  tubing; 
wiring  signs;  and  installing  electric* 
cal  parts.*  At  least  4  yc*ars  on  the  job 
are  required  to  become  a  fully 
qualified  repairer. 

Some  people  learn  the  tj^ade 
through  sign  repairer  or  electrician 
apprenticeship  programs  'which 
generally  last  4  years  and  include 
on-the-job  training  and  classroom 
instruction  in  fields  such  as  electri- 
cal theory  and  blueprint  reading. 
Apprenticeship  applicarrts 
generally  must  be  at  least  18  years 
old  with  a  high  sehool  diploma  and 
have  mechanical  aptitude  and  an 
interest  in  eiectncity. 
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,  Emplo>ers  prefer  to  hire  high 
school  or  vocational  school  gradu- 
ates, although  man>  repairers  have 
Ics^  education.  Courses  in  mathe- 
matics, science,  electrqnics,  and 
blueprint  reading  are  helpful  to 
>oung  people  who  are  interested  in 
leariiing  this  uade. 

Repairers  r\eed  good  color  vision 
because  electr\c  wires  are 
frequently  identified  by  color.  They 
also  need  inanual  dexterity  to  han- 
dle tools  and  physical  strength  to 

'  lift  transformers*  and  other  heavy 
equipment. 

All  el^tric  sign  repairers  must  be 
familiar  with  the  National  Electric 
Codes;  some  also'  must  know  local 
electric  codes.  Many  cities  require 
repairers  to  be  licensed.  Licenses 
can  be  obtained  by  passing  an  ex 

famination  in  electrical  theory  and 
its  application!.  Repairers  generally 
purchase    their    own  ^  handtools 


which  may  cost  up  to  $  1 00,  but  em- 
ployers usually  furnish  pipwer  tools 
Highly  skilled  repairers  may 
becoitie  supervisors.  Because  oT 
Jheir  expedience  in  servicing  >igns  * 
and  dealing  with  custortiers, 
repairers  sometimes  become  sign 
sales  representatives.  Also, 
repairers  with  sufficient  fur>ds  can 
open  theic  own  sign  manufacturing 
or  repair  ^ops. 

Employmtnt  Outlook 

Employment  ^  df  electric  sign 
repairers  is  expected  tb  increase 
faster  than  the  average  for  al\  occu' 
pations  through  the.  mid- 1980*^.  A 
rapid  increase  in  the  number  of. 
signs  in  use  will  spur  demand  for 
these  workers.  More  signs  will  be 
n^ded  as  new  businesses  open  and 
old  ones  expand  and  modernize 
their  facilities.  3igns  cilready  in  use 
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also  will  continue  to  require  main- 
icnance  In  addition  to  jobs  from 
ertiployment  growth,  some 
openings  wll  arise  as  experienced 
workers  retire,  die  or  transfer  to 
other  occupations. 

Earnings  and  Working  ^ 

The  earnings  of  electric  sign 
repairers  comp^  favorably  with 
those  of  other  skilled  workers  It  is 
estimated  that  the  hourly  wage 
rates  gf  experienced  repairers 
ranged  from  $2  90  to  S9.10  in 
1974,  based  on  a  survey  of  union 
wages  and  fringe  benefits  covering 
93  cities  Apprentice  rates  usually 
start  at  about  half  the  skilled 
repairer*s  hourly  rate  and  increase 
every  6  months. 

Most  electric  sign  repairers  work 
an  8-hour  day,  5  days  a  week^^d 
receive  premiunl,  pay  for  overtime. 
They  also  may  receive  extra  pay  for 
working  at  heights  in  excess  of  30 
feet. 

,  Because  most-  signs  are  out-of* 
doors,  repairers  are  exposed  to  all 
kinds  of  weather.  They  make  emer- 
gency repairs  ^t  night,  on 
weekends,  and  on  holidays.  Some 
patrol  areas  at  night  for  improperly 
operating  signs.  Hazards  irfclude 
.electrical  shock,  bums,  and  falls 
from  high  places.  Safety  belts,  train- 
ing programs  emphasizing  safety, 
and  baskets  on  boom  trucks  for 
easy  access  to  signs  have  reduced 
the  frequency  of  acci4ent3.  Many 
electric  sign  repairers  belong  to 
unions,  such  as  the  Iipttemational. 
Brotherhood  oT  Electrical  Workers, 
the  Sheet  Metal  Workers  Interna- 
tional Association  and  the  Interna- 
tional Brotherhood  of  Painters  and 

Allied  Trades. 

^  J 

Sources  of  Additional 
Information 

For  further  information  on  work 
opt>ortunities,  cpnlact  "focal  sign  , 
manufacturing  shops,  the  local  of- 
fice  ©f  the  State  employment'serv- 
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ice.  or  lcx:als  of  the  Unions  prcyi- 
ously  mentioned' 

Genera]  information  on  job  op- 
portunities, wages,  and  the  nature 
of  the  work  is  available  from 

National  Electric  Sign  Aatocation,  2625 
ButterfieU  Rd., Oak  Brook,  HI  60521. 


FARM  EQUIPMENT 
MECHANICS  . 

(DOT  624  281  and  381) 

Nature  of  tht  Work 

Farm  equipment  mechanics  serv- 
Tce  most  of  the  equipment  used  to 
plant,  cultivate,  ahd  harvest  food. 
These  craft  workers  maintam  all 
types  of  farm  machmery,  including 
tractors,  combines,  hay  balers,  com 
pickers,  crop  dryers,  elevators,  and 
conveyors.  In  addition,  they  may  as^ 
semble  new  implements  and 
machinery    for    farm  equipment 

.dealers  or  wholesalers.  Sometimes, 
they  repair  dented  and  torn  sheet 
metal  on  farm  equipment. 

Mechanics  spend  much  bf  thei^ 
time  repairing  and  adjusting  ..mal- 
functioning diesel  and  gas-powered 
tractors  which  have  been  brought 
to  the  shop.  During  planting  or  har- 
vesting   seasons^    however,  the 

,  mechanic  may  ti'avel  to  the  (arm  \o 
make  emergency  repairs  so  th^t 

^rops  can  be  harvested  before  they 
spoil/ 

Mechanics  also  pefprm  preven- 
tive maintenance!  Periodically,  they 
test  and  clean  parts  and  tune  en- 
gines' In  large  shops,  mechanics 
may  specialize  in  certain  types  of 
work,  such  £ft  engine  overhaul  or 
clutch  and  transmission  repair. 
They  also  may  specialize  in  repair- 
ing certain  types  of  ^uipn^etvt  such 
as  hay  balers.,  Some  |nechanics  also 
repair  plumbings  e^sctrical,  irriga- 
tion, and  other  equipment  bn  farms. 

Mechanics    ust    many^  simple 
handtools,    including  wrenches, 
•  pliers,  hammers,  and  ritiicrometers. 
Th^  also  may  use  more  cwTiplex 


testmg  equipment,  such  as  a 
dynamometer  to V  measure  engine 
performance,  qf  a  compression 
tester  to  find  worn  piston  nngs  or 
leakmg  cylmder  valve^The>  m$ty 
use  welding  equipment  .or  power 
tools  to  rep>£Lir  broken  parts.^> 

PtacM  of  Employment 

Most  of  the  estimated  60,000 
farm  equipment  mechanics  in  1974 
worked  in  service  departments  of 
farm  equipment  dealers.  Other 
mechanics  worked  m  independent 
repair  shops,  in  shops  on  large 
farms,  and  in  service  departments 
of  farm  equipment  wholesalers  and 
manufacturers;  Most  farm  equip- 
J  ment  repair  shaps  employ  fewer 
than  five  mechanics,  although  a  few 
^alerships  employ  more  than  10. 
A  srrjall  proportion  of  farm  equip- 
ment mechanics  ^e  self-employed. 


Farm  equipment  mechanics  work 
in  all  parts  of  the  country.  Most» 
however,  arc  employed  in  areas 
where  agrictiltural  activity  is  heavi- 
est Employment  is  concentrated  in 
small  cities. 

Trafnins,  Oth#r  Qualfflcationt, 
and  Advancamarrt 

Most  farm  equipment  mechanics 
are  hired  as*  helpers  and  learn  the 
trade  on  the  job  by  assisting 
qualified  mechanics.  The  length  of 
training  varies  .with  the  helper's  ap- 
titude and  prior  experience.'  At 
least  3  years  of  on-the-job  training 
usually  are  necessary  in  order  to 
become  a  qualified  mechanic. 

More  and  more  mechanics  who 
enter  the  trade  have  had  vocational 
training  in  rural  high  schools,  in 
junior  and  technical  colleges,  or  in 
the    Armed    Forces.    With  the 


Mechanic  d(tcutt«t  |o4>'wnh  tuparvitor. 
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doelopment  of  more  complex  fann 
implements,  technical  trammg  m 
electronics  will  become  more  mv 
portant  .  .  • 

A  fevt  farm  equipment  mechanics 
learn  the  trade  by  completing  an 
apprenticeship  prograirlvnifch  lasts 
from  3  to  4  years  and  includes  on- 
the-job  as  well  as  cl^^oom  training 
in  all  phases  of  farm  equipment 
maintenance.  Applicants  for  these 
programs  usually  are  chosen  from 
shop  helpers. 

Some  farm  ^equipment  mechanics 
and  trainees  receive  refresher  train- 
ing in  short-term  programs  con- 
ducted by  farm  equipment  manu- 
facturers, lliese  programs  usually  ■ 
last  several  days  A  company 
representative  explains  the  design 
and  function  , of  equipment  and 
teaches  maintenance  and  repair  on 
new  models  offfarm  equipment. 

Employers  prefer  applicants  who 
have  a  farm  background  and  an  ap- 
titude for  mechanical  work.  Em- 
ployers also  prefer  high  school 
graduates,  but  some  will  hire  appli- 
cants who  have  less  education:  In 
general,  employers  stress  previous  • 
experience  or  training  in  diesel  and 
gasoline  engines,  blueprint  reading, 
shop  mathematics,  hydralilics,  and 
welding — subjects  that  may  be 
learned  in  many  high  schools  and 
vocational  schools. . 

Persons  cohsidering  careers  irt 
this  field  shou^iiave  the  strength 
and  manual  dexterity  to  handle 
tools  and  equipment.  They  should 
also  be  able  tp  work  independently 
with  minimun:ijupervision. 

Farm  equipment  mechanics  may 
advance  to  shop  supervisor  or 
manager  ^  of  a  farm  equipment 
dealership.  Some  mechanics  open 
their  own  repair  shops.  ^ 

EmptoyiT)ent  Outlook 

Employment  of  farm  equipment 
mechanics  *is  expected  to  increase 
about  as  fast  as  the  average  for  all 
occupations  through  the  imfd- 
J9^0's.  In* addition  to  jobs  from  em- 
ployment growth,  several  hundred 


job  opportunities  will  anse  each 
>eax  as  experienced  p:>echanics 
retire,  die,  or  transfer  to  other  oc- 
cupations. Opportunities  will  be 
best  for  applicants  who  have  lived 
or  worked  on  farms  and  know  how 
to  operate  farm  machinery  and 
make  minor  repairs. 

The  develo|5ment  of  more  techni- 
cally advanced  \farm  equipment,, 
which  requires  \  greater  main- 
tenance, will  increase  the  demand 
for  mechanics.  Moreover,  as  the 
equipment  becomes  more  complex, 
farmers  will  be  less  able  to  make 
their  own  repairs  and  will'tHave  to 
rely  more  on  skilled  mechanics. 

Earnlngt  and  Working  - 
Conditions 

Average  hourly  wages  of  farm 
equipment  mechanics  ranged  from 
$3  to  $6  in  1974,  based  on  the 
limited  information  available 

Farm  equipment  mechanics 
usually  work  a  44-hour  week,  which 
includes  4  hpurs  on  Saturday.  Dur- 
ing planting  and  harvesting  seasons, 
however,  they  often  work  6  to  7 
days  a  week,  iO  to  12  hours  daily. 
In  winter  months,  they  may  work 
fewer  than  40  hours  a  week. 

Mechanics  often,  travel  many 
miles  to  repair  equipment  in  the 
field,  and  are  exposed  to  all  kinds  of 
weather.  They  come  in  contact  with 
grease,  gasoline,  rust,  and  dirt,  and 
there  is  danger  of  injury  when  they 
repair  heavy  parts  supported  on 
jacks  or  by  hoists:  Engine  bums  arid 
cuts  from  sharp  edges  of  machinery 
also  are  possible.  Farm  equipment 
mechanics,  however,  have  the  op- 
portunity fo  live  and  work  in  rural 
areas.  ^ 

The  few  farm  equipment 
mechanics  who  belong  to  labor 
unions  are  mejnbers^of  the  Interna- 
tional Association  of  Machinists 
and  Aerospace  Workers. 


ma>  be  obtained  fit>m  local  farm 
equipment  dealers  and  local  offices 
of  the  Stale  employment  service 
For  general  information  about  the 
occupation,  write  to. 

Farm  and  Industnal  Equipment  Institute, 
,410  N  Michigan  Avc.»  Chicago.  UL 
60611. 

NancmaJ  Farm  and  Pciwci  Equipntent 
Dealers  Assodatiprt.  2340  Hampton 
Ave.  Sl  Louis,  Mo  63139 


Source*  of  Additional 
information 

^  V  1 

Details  about  work  opportunities 


INDUSTRIAL  MACHINERY 
REPAIRERS 

(D.O.T.  626.  Through  63J.)  ' 

Nature  of  the  Work 

Industrial  machinery'^epaircfrs — 
often  called  .  mainignance 
mechanics  -maTntain  and  repair 
machinery  and  other  mechanical 
equipment,  used  in  factories.  When 
breakdowns  occur,  repairers  must 
quidkly  find  the  causes  of  trouble 
and  mzke  repairs  because  delays 
can  interrupt  We  factory's  produc- 
tion. 

kepairers  spend  much  time  doing 
preventive  maintenance.  By  regu- 
larly inspecting  the  equipment,  oil- 
ing and  greasing  machines,  and 
cleaning  parts,  they  prevent  trouble 
which  could  cause  breakdowns  . 
^  later.  They  also  may  keep  main- 
tenance^ records  of  the  equipment 
serviced. 

The  types  of  machioery  serviced 
by  repairers  depend, on  the  indus- 
try. For  example,  in*the  apparel  in- 
dustry, they  may  repair  belts,  adjust 
treadles,  or  replace  motor  bearings 
in-  industrial  sewing  machi;ies.^  In 
.  printing  plants,  repairerSi  maintain 
the  presses. 

Repairers  often  follow  blueprints, 
lubrication  charts,  and  engineering  . 
specifications,  in  maintaining  and 
fixing  equipment.  They  alsc^  may 
use  catalogs  to  order  replacements  / 
for  broken  or  defective  parts.  When 
parts  are  not  readily  available,  or 
when  a  machipe  must  be  quickly 
^returned  to  prt>duction,  repairers 
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Industrial  mittrintry  rtpairtrs  n««d  agility. 


may  sketch  a  part  that  can 
fabricated  by  the  plant's  machine « 
shop. 

Industrial  machinery  repairers 
use  wrenches,  screwdrivers,  pliers, 
and  other  handtools/as  well  as 
portable  power  tools.  They  also 
may  use  welding  equipment  to 
mend\>roken  metal-parts. 

Many  of  the  industrial  machinery 
repairer's  duties  are-also  performed 
by  millwrights.  (Se^  statement  on 
Millwrights  elsewhere  in  thp  Hand- 
"  book,) 

Placet  of  Employment 

Industrial    niachinery  repairers 
work  in  almost  ;every  indi|$try  that 
^uses  la/ge  amounts  of'm^hinery 
'Many  of  the  500,000  repairers  em  ^ 
ployed  in  1974  yvorked  in  the  fol 
lowing   manufacturing  industries 

O 
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food'  products,-  prinaary  metals, 
machinery ,„  chemicals,  fabricated 
metal  products,  transportation 
equipment,  paper,  and  rubber. 

Because  industnal  machinery 
repairers  work  in  a  wide  variety  of 
plants,  they  are  employed  in  every 
section  of  the  country.  However, 
emplqyment  is  concentrated  in 
heavily  industnalized  areas. 


Traln1n£|,  Other  Qualifications, 
and  Advancement 

Most  workers  who><5fbme  indus- 
trial malchiner^xt^airers  start  as 
helpers  ajidr^k  up  the  skills  of  the 
tr^e  informally,  througji  several 
years  of  experience.  Others  le^ro 
thjp  trade  through  formal  ap- 
prenticeship progran^  Appr^nffce- 
ship' training  usua!ly44Sts  4  yeai^ 
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and*,consists  of  both  on-the.-job 
training  and  related  classroom  (or 
correspondence  shool)  instruction 
in  subjects  such  as  shop  mathe- 
matics, blueprint  reading,  and  weld- 
ing Upgrade  examinations  may  be 
administered  pc/iodic£illy  to  deter- 
mine the  repairer's  ability  to  main- 
tain more  advanced  m4chinery. 

Mechanical  aptitude  and  mknual 
dexterity  are  important  qudifica- 
tions  for  workers  in  this  trade. 
Good  physical  condition  and  agility 
also  are  necessary  because, 
repairers  sometimes  have  to  lift 
heavy  objects  or  do  considerable 
climbing  to  reach  equipment 
located  high  abpvjs  the  floor; 

High  school  courses  in  mechanit 
cal  drawing,  mathematics,  and 
blueprint  reading  are*  recom- 
mended for  those  interested  in  en- 
tering thi5  trade. 


^mpioyment  Outlook 

Employment  of  .  industrial 
machinery  repairers  is  expected  to 
increase  much  faster  than  the 
average  for  all  occupations  through 
the  mkl-l980's.  In  addition  to  jofcs 
frcfm  employment  growth,  many 
openings  will  result  from  the  need 
to  replace  experienced  repairers 
who  retire,  die,  or>transfjeMO^other 
occupations. 

More  repairers  will  be  needed  to 
take  care  of  the  growing  amount  of 
machinery  used  in  manufacturing, 
coal  mining,  oil  exploration,  and 
other  industries.  Iri  addition,  as 
machinery  becomes  n^ore  Complex, 
repair  work  and  preventive  main- 
tenance will  becom<r;more  essen- 
tial. *        .  ' 

Earnlngt^n^^orking 
C^ndWona^ 

According  to  a  1 973-74  survey  of 
metropolitar^  areas,  hourly  wages 
fot  industrial  machinery,  repairer^ 
averaged  /55. 24— yearly  ope-third 
higher  t^n  the  a^rage  for  all  non- 
supervifsory  workers  in  pn^^te  in- 
dusU^,  except  farrping.  Average 
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hpurl)  earnings  of^  industriat 
niachiner;>  repairers  in  1 3  areas  iivS^ 
represent  various  regions  of  the 
country  are  shown  in  the  following 
*  tabulation? 
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MetropoUtan  qrea 

Detroit 

San  Franci^o- Oak  land 

Chicago 

ScaUlc-Evcrctl 

Phoepjx 

New  York  ' 

Houston 

Baltimore 

Minneapolis* St  Paul  . 

Pittsburgh  ' 

South  Bend 

Boston 

Miami 


Houris  rate 
S6,4: 
6  14 
'5  62 
5  57 
5  53 
5  41 
5  36 
5  35 
5  32 
5  26 
"5  26 
5.00  > 
4.39 


local  offices  of  the  Sta^  employ- 
ment service  or  the  following  or- 
ganizations. 

IntemabonaJ  Uaion«  United  Automobile. 
Aerocpftce«  and  Afncultural  Implement 
Worker*  of  Arocric*,  8000  East  JcflTef- 
son  Ave.«  Detroit^  Mich.  48214. 

IntemationaJ  Umon  of  Electrical.  Radio*  and 
Machine  Worker*,  1 126.!6th  St  NW.. 
Wasbinfton,  D.C.  20036.  Q  . 


INSTRUMENT 
REPAIRERS 


,  Industrial  machinery  repairers 
are  not  usually  affected  Kqrseasonal 
changes  in  production.  During  slack 
/  periods  when  some  plantworkers 
are  laid  off.  repairers  are  often 
retained  to  *d(t  major  overhaul  Jobs 

In  emergencies,  indtistrial 
machinery  repairers  may  be  called 
to  the  plant  during  off-duty  ho^urs. 
In  some  factories,  they  may  work 
nights  and  weekends.  < 

Repairer^  may  work  io  stoope(} 
or  Cramped  positions  or  from  the; 
tiips  of  ladders,  and  arc' subject  to 
common  shop  injuries  such  as  cujts 
and  bruises.  Goggles,  mtftaUtip 
shoes,  safety  helmets,  and  other 
protective  device3  help  prevent  in- 
juries. 

Labor  unions  to  wh{ch  most  in- 
dustrial machinery  ref^kirers  belong 
include  the  United  Steelworkers  of 
America;  the  International  Union, 
United^utomobile,  Aerospace  and 
^.Agricultural  Implement  Workers  of 
America;  the  International  Associa- 
tion of  Machinists  and.  Aero^ace 
Workers;  and  the  International* 
Uniorv  of  Electrical^  -RS3io  an4 
Machine  Workers.  \ 

Sources  of  A(kiltk>iial 
Infonpation 

Information  abo^t  employment 
"Knd  apprenticeship  opportunities  in 
this  field  m^y  be  available  from 


(D,O.T.  71P.13K  710.281, 
729.281,  823.281,  and  828.281) 

Nature  of  th«  Work 

Instrument  repairers,  of^^called 
instruhtent  technicians,  service  in- 
struments that  are  used  to  measure, 
record,  analyze,  and  control 
product  output  and  pro<fesses  in 
nearly  all  areas  of  research  and  in- 
dustry.  Most  rc>pairers  service  a 
'  variety  of  instruments,  others  spe- 
cialize in  electronic,  hydraulic,  or 


pneumatic  '  instruments.  So;ne 
repa^vs  install  and  test  new  instru- 
ments and  advise  operators  on  how 
to  use  and  care  for  them;  others 
may  determine  the  extent  and  cost 
of  needed  repairs.. 

Instrument  repairers  perform 
preventive  maintenance  by  correct- 
^ing  weakened  or  defective  parts 
'that  might  break  down  and  ca^use 
production  losses.  They  also  clean,' 
lubricate,  and  adjust  instruments.  « 

When  an*  instrument-controlled 
system  is  not  working  correctly,* 
repairers  determine  whethe:r  th^ 
trouble  is  caused  by  tfie  instrument 
or  by  other. equipment  Tbey  may 
take  apart  faulty  instruqisints  and 
examine  and  test  the  parts  for  de- 
fects. Th§y.  detesting  equipment, 
such  as  pressure  and  vacuum 
gauges,  speed  counters,  volUrieler^, 
potentiodieters,  ammeters,  and 
oscilloscopes.  ^Readings  shown  pn 
test  equipment  are  compared  with 
readings  that  would  be  shown  if  the  ^ 
instruments  were  operating 
properly. 


Inttrumtnt  r#p«ir»f  ad|uttt  vacuum  control 


( 


OTHtR  MECHANICS  *AND  REPAIRERS 

Repairers  work  either  at  the  site 
of  'trouble^r  ia  repair  shops  The> 
may   perform    nlajor  overhauls, 
replace  worn  or  damaged  parts,  or 
make  minor  repairs,  such  as  resol- 
dering  loose  connections  They  use 
handtools  such  as  screwdrivers  and 
wrenches  and  bench  tools  such  as 
jcwelersV  lathes/ pin  vises,  and  ul- 
trasonic cleaners  for  'small  metal 
"  parts    In  some  companies,  the> 
operate  drilJ  presses,  polishers,  and 
other  macj>in€'  tools  to  make  new 
^parts  or  to  change  standard  parts  to 
;  fit  particular  instn^ni^nts  When  ad 
instrument  must  bt-  set  precisely, 
'  they  may   use  jewelers'  loupes. 
'  micrometers,     or  microscopes 
'  Repairers  frequentl>  use  informa 
tion  from  instruction  books,  main- 
tenance manuals,  electrical  "dizi- 
grams,  and  blueprints. 

Placet  of  Employment 

About  110.000  persons  worked 
as  instrument  repairers  in.  1974. 
Most'  of  them  worked  fpr  gas  and 
electric  utilities,  petroleum  and 
chernical  plants,  and  manufacturers 
of  instruments  and  industrialjcon- 
trols^arg©  numbers  ofjnstfument 
repairers  also  workedror  airlines 
and  manufacturers  of  pulp  and 
paper,  metals,  rubber,  aircraft  and 
misiilcs,  and  automobiles'.  A  few 
ked  for  Federal  agen- 
the  Air  Force,  Navy, 


thousand  w 
cies,  maini, 
and  Arm V- 


\ 


'^ral^lno,  Othar  Qualfficatlont, 
^    and  Advancamant 

.  i\t/least  4  years  of  on-the-job 
traiiiing  and  study  are  usually 
ccijuired  ir^  order  to  become  an  in-*. 
striTment  repairer.  Howevef,  train- 
ing time  de{)ends  upon  individual 
ability^  previoui  experience  and 
trayiing,  and  complexity  of  the  in> 
strliments  lerViced. 

Instrument  repairers  ^nerallv 
are  selected  from  production  em- 
ployees or  hired  as  trainees.  They 
may  learn  their  trade  informally  on 
the  job  or  through  formal  ap- 


prenticjeship.  Apprentic^ip  pro- 
grams generally  last  4/ycars  and^n 
addition 'to  work^^clcperience, 
include  Qoxxpe^n  instrument^on 
theory*  ^nathematic^^  blueprint 
reading,  physics,,  elcctrbnici,^  and 
c^mistry.  These  courses  may  be 
tiaJcen,  by  cprrespondence  or  at  local 
schoplsr 

Some  people  train  for  mstrument 
repair  work  in  technical  mstitules 
and  junior  colleges.  Programs  of- 
fered  by  these  schcwls  usually  last  2 
years  and  emphasize  basic  en- 
gineering* courses,  science,  and 
mathematics.  Instrumerits  ^re 
becoming  more  tomplex,  and 
technical  school  training  is  becom- 
ing a  more  essential  requirement 
fbr  instrument  repair  work.  This 
kind  of  training  will  provide  a  better 
base  for  advancement  opportuni- 
ties. Increasingly,  these  repairers 
may  be  performing  duties  formerly 
done  by  engineers. 

Armed  Forbes  technical  schools* 
^Iso  offer  training  in  instrument 
servicing.  Skills^cqt^red  in.  this 
way  may  help  a  peKon  .qualify  for 
a  civilian  job  as  afi  instrument 
repairer. 

/    Several    instrument  mamitac- 
turers  offer  specialized  training  to  ^ 
experienced  repairers  employed  by^ 
their  customers.  This  training  may"^ 
last  from  1  week  to  9  months,  de- 
pending upon  the  number  ainl  com* 
plexity  of  the  instruments.  Courses 
are  given  in  -theory,  maintenance, 
and  operation  of  the  instruments 
produced  by  these  manufacturers. 
'   Instrfiment  repairers  also  keep  up 
with  new  •  developments  in  their 
field  by  reading  traije  magazines 
and       manufacturer^^*,  service 
manuals. 
Trainees  of  apprentices  generally 
^must  be  high  school  graduates. 
^  Courses  in  algebra,  trigonometry, 
'  physics,    chemistry,  electronics, 
^achine  shop,  and  blueprint  read- 
ing are  cotfiidered.  particularlv  use- 
ful. Some  Employers  give  tests  to 
applicants    to    determine  their 
mechanical  aptitude.  Good  eye- 
hand    coordination'   and  finger 
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cfextcTtly  ^rc  ncedcfl  to  handle 
dehcatc^parts.  The  aoility  to  work 
withqut  qIosc  superv^ion  also  is  un- 
^rtanL  Builc^ng^and  maintajnmg  a 
"ham"  radio  station  or  a  stereo  is 
good  expenence  for  an  mfimdual 
planning  to  become  an  instrument 
repairer,  particularly  for  electronic 
instrumentation. 

Instrument  repairers  havmg 
leadership  ability  may  become  su- 
pervisors in  maintenance  and  repair 
departments.  Some  may  advance  to 
positions  as  service  representatives 
for  instrument  manufacturers.  A 
few  instrument  repairers  become 
engineering  assistants  or  engineers. 
A  good  knowledge  of  electronics 
greatly  increases  advancen^nt  pos- 
sibilities because  of  the  growing  use 
of  electronic  circuitry  in  instru- 
ments. 

y    '  '  ' 

Emptoymant  Outlook 

Employment  pf  instrument 
repairers  is  expect^  to  •  increase 
faster  than  the  averagfe  for  all  occu- 
pations through  the  mid-198b*s.  In 
addition  to  job  openings  caused  by 
employment  growth,  a  t^w 
^thousand  openings  will  result  an- 
nually from  the  need  to  replace  ex- 
perienced repairers  who  retire,  die, 
optransfer  to  other  occupations. 

Additional  instrument  repairers 
will  be  needed  because  the  use  of 
more  technically  sophisticated  in- 
struments for  measurement,  analy- 
sis, and  control  is  expected  to  in- 
crease. Industrial  instruments  for  , 
process  control  in  a  number  of  in- 
dustries including  steel,  food,*  and^ 
rubber  are  expected  to  increase 
substantially.  In  addition,  more-  in- 
struments will  be  needed  for 
research  laboratories,  aircraft  and 
niissiles,  automotive  repair  shops, 
and  optical  applications. 

Opportunities  for  '  instrument 
repairers  are  expected  to  be  par- 
ticulariy  favorable  in  the  petrole- 
umT  chemicals,  and  medical  sup-  . 
plies  industries,  due  to  increased 
emphasis  in  the  areas  Of  energy 
conservation  and  exploration,  air 
^    .  ,        \  *' 
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and  water  pollution  monitoring, 
and^s^eoteal  diagnosis  ^ 

^Eaminst  and  Woricing 
Condtttons 

Data  from  several  union  con- 
« tracts  in  the  paper  and  petroleum 
industries  indicated  that  many  in- 
strument .  repairers  received 
between  J4.24  and  $5.94  ajjiour  in 
1*974.  Tliosc  specializing  ia  the 
repair  of  electronic  instxpmenls  and 
systems  oficq  receive  higlier  wages. 
Instrument  repairers  employed  by 
Federal  agencies  receive  rates  com- 
parable to  those  in  private  industry. 

Most  tnstrimient  repairers  work  a 
40-hour,  5-<iay  week.  Those  em- 
ployed/ in  planb  that , -operate 
around  the  clock  may  work  on  any 
of  three  shi|^  or  rotate  among 
shifts.  /Repairers  also  may  be  called 
ley  work  with  epc^gency  crews 
nights,  Sundays,  and  /lolidays. 

Work  settmgs-  for  mstrument 
repairers  vary  from  factory  floors 
amid  noise,  heat,  /and^jfumes  to 
•  quiet,  clean  well-lighted  shops.  In 
s6me  mdustnes,  such  as  chemicals, 
pctroJeum^,and  steel,  repairers  may 
have  .to  work  outdoors.  Those  em- 
ployed by  instrument  n\anufa6- 
turers  may  travel  frequendy.V 

Many  instrument  repaireis  be- 
long to  unions,  including  the  Inter- 
'  national  Association  of  Machinists 
and  Aerospace  Workers;  Interna- 
tional Brotherhood  of  Electrical 
^keri;  United  Paperworkers  In-, 
.  tie^rn^^al  Union;  International 
ChemidttvWorkers  Union;  Interna^ 
tional  Union  of  Electrical,  Rai 
and  Machine  Workers;  Intem^- 
tions^H Union,  United  Automobile, 
Aerospaice,  and  Agricultural  Imple- 
ment Workers  of  America;  Oil, 
Chemical  and  Atomic  Workers  In- 
ternational Union;  United  Steel- 
workers  of  America;  and  Utility 
Workers  Union  of  America.  , 
»  **  • 

SoufCM  of  Addltionai 
Infomatlon  - 

fht  local  office  of  the  State  em- 
ployment service ^may  be  a  spurce 
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of  mformation  about  traii^g  and 
employment  opportunities,  for  per^ 
sons  who  wish  to  enter  this  occupa- 
tion. Additional  Information  is 
available  from:  ^ 

kmnimeot  Society  of  AxDenc»f  400  StsnwzjC 
)  SL.Pittibuifh.P*- I52a.  ^ 

Sdeotific  Appanuus  Makers  AMocaDoo, 
1 140  Coone^ocul  Ave.  hfW,.  w"»hmg- 
lon,  D.C  20036. 

'Inquiries  conc^mijig  positions 
with  the  /federal  Government 
should  be  made  at  the  regipn^  of- 
fices of  the  U.S.  Civil  Service  Com- 
mission. 


/ 

jeWeleas 

(D.OT.  700.281  and  .381) 


Costume  jewelry  and  som^  kinds 
of  precious  jewelry  are*  mass^ 
produced  by  factory  workers  using 
assembly^  line  methods.  The  metal 
usually  is  znelted  and  cast  in  a  ipold 
or  shaped  with  a  die.  Skilled  * 
jewelers  ate  needed.  However,  to 
perform  finishing  operations,  such 
as  engraving  apd  stone  setting. 

Many  je^lers  own  jewelry  stores 
or  sbop^  mat  make  and  repair 
^welry.  In. addition  to  working  on 
jewelry,  these  small  business  people 
hire  employees,  order  and  sell 
merchandise,  and  iiandle  other 
managerial  duties.'~  ' 

Pfacat  of  Emptoymant 


About  18,000  people  had  jobs,  as 
jewelers   in    1974,^  one-third  of 
whom   were   self-employed  anc}, 
owned  retail  jewelry  stores  and 
repair  *  shops.    The  remainder 
worked       jewelry  stores,  l^epair* 
shops,  and  factories.  Jewelry  stores 
and    repair  /  shops   are*  located  * 
throughout  the  country,  btit  are 
concentrated  in  metropolitan  areas. 
More  than  half  of  the  precio^ 
Jewelry  produc^tion  is  found  in  New 
York  City  and  about  three-fourths 
ir*©^   of  1 

d'  by^i^  Rhckie  island  and  southeastern 
Ma&M^husetts. 


Natuff  of  tha  Work 

Jewelers  make  rings,  necklaces, 
and  other  ornaments  out  of  gold, 
silver,  diSmionds,  ajltf  other  pre- 
cious metals  and .  gems.  The 
jeweler's  work  is  very  delicate  and 
must  be  done  with  care  and  preci' 
sion  to  safeguard  expensive  materi- 
als. 

Jewelers  follow  either  theiT"©^  of  the  costume  jewelry  factories  are 
designs  or'  those  created 
designers.  They  oudine" the  design 
on  metal  such  as  gold  or  silver,  and 
then  cut,  fit,  and  shape  each  part. 
After  prepamtory  polishing,  they 
solder  parts  together  to  form  the 
fmished  piece.  Dtmgni  are  carved 
m  the  metal  and  rubies,  opals,  or 
bther  stones  are  mounted.  In  their 
work  jewelers  use  fiks,  saws,  ham- 
mers, punchy,  and  a  variety  of 
other  small  handtopls.  When  doing 
very  precis^  work,  they  use  a  mag- 
nifying glau  or  eye  *Moupe." 

Generally,  jewelers  specialize  in  a 
4}articular  kind  of  jewelry,*  or  in  a 
'particular  'operation,  such  as 
modelmaking,  designing,  engrav- 
ing, polishing,  or  stone  setting. 
Some  specialize  in  repiair  woilc  such 
as  enlarging  and  reducing  rings, 
Resetting  "stones,  ^and  loldering 
b/oken  parts. 


TrainingnOdiar  QuaHflcatfona, 
,and  Advancamaat 

Jewelers'  skills  dan  be. learned 
through  informal  on-the-job  train- 
ing—the most  common  way— or 
through  formal  apprcnticeship^ro- 
grams.  Beginnen  usually  can  quali- 
fy  as  jewelry  repairers  after  about  a 
ye^ir  on  the  job.  Depending  on  the 
particular  skill  to  be  learwJ,  ap- 
prenticeship prpgraihs  for  jewelry 
maken  usually  take  ,  from  3  to  4 
years. -^or  etamplfe,  3  years  are  , 
required  to  become  a  colpred-stone 
setter^tndM  yean  to  qualify  as  a 
diamond  setter.  •  Apprenticeship 
programs  include  on-the-job  train- 
ing as  weir  as  classroom  instruction* 
in  .desip,   quality   of  precious 


/ 


OTHER  MECHANICS  AND  REPAIRERS 


Tht  jtwtl^r't  work  \t  vtry  d«tic<t». 


Stones,  chemistry  of  metals*  and  re- 
'  latcd  subjects. 

/ewelr>  factories  offer  the  best 
opportunities  for  a  young  persbn  to 
acquire  aii-round  skills.  Repair 
shops'  also  offer  training  opportuni- 
ties, but  their  small  size— many  em- 
ploy only  one  or  two  persons- 
limits  the  number  of  trainees 

A  high  school  education  is  desira- 
ble  for  young  people  entering  the 
trade.  Courses  in  chemistry, 
mechanical  drawing,  and  art  are 
particularly  useful  A  growing 
number  of  jewelers>are  graduates  of 
.technical  schools  which  offer  in- 
struction for  one-half  to  3  years  in 
watch  apd  jewelry  repair,  and 
jewelry  dcsJgn  and  construction 

The  precise  and  delicate  nature 
of  jewelry  work  requires  finger  and 
hand   dexterity,    good  eye-hari3^ 
coordination,  patience,,  and  con- 
centration. 
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In  manufactunng,  jewelry  work- 
ers can  advance  to  supervisors;  m 
stores,  they  may  become  managers.' 
Some  jewelers  open   theic  own 
jewelry  stores  or  repair  shops. 

A  substantial  financial  inv^est- 
ment  is  required  In  order  to  open  a 
jewelry  store,  and  the  field  is  highly 
competitive.  Jewelers  who  plan  to 
open  their  own  stores  should^have 
experience  in  selling  jewelry.  Those 
who  can  repair  watches  have  an  ad- 
vantage, since*  watch  repairs  ac- 
coifnt  for  much  of  the  business  in 
small  stores. 

Employmtut  Outlook 

Employment  of  jewelers  is  ex- 
pected to  show  little  or  no  change 
through  the  mid-1980's.  Though 
tl^e  dejmand ,  for  jewelry  will  in- 
crease as  population  grows,  and  as 
rising  incomes  enable  ^ople  to 


spend  more  on  luxuries,  improved 
production  methods  will  enable 
jewelry  factories  to  meet  the  in- 
creased demand Svithout  hinng  ad- 
•ditional  eni|floyees.  However, 
several  hundred^  job  openings  will 
occur  each  year  as  experienced 
wor|cers  reure,  die*,  or  transfer  to 
other  occupations. 

For  the  jobs  that  do  bec^e 
available,  most  employers  l^tly 
will  give  first  consideration  to  appli- 
cants who  h^ve  completed  techni- 
cal school  courses  in  jewelry  design, 
jconstruction^^and  repair. 


E«rnlr>gs  and  Working 
Conditions 

Accordmg  to  limited  information 
available,  weekly  earnings  of  ex- 
perienced jewelers  ranged  'from 
about  $5  to  $7  an  hour  in  1974. 
Those  in  business  for  themselves 
usually  earned  much  more. 

Most  jeweJcrs  in  stores  and  repair 
shops  work  40  to  48  hours  a  week. 
Some  in  factories  work  35  hours  a 
week. 

Skilled  jewelers  usually  work  in 
well-lighted  and  well-ventilated  sur- 
roundings The  work  is  jornetunes 
recomnxended  for  the  physically 
handicapped  since  the  employee  is 
seated  and  exerts  little  energy 


Sgurctt  of  Additional  * 
lnforn]hition 

9  » 

For  infomiation  on  job  opportu- 
nities in  jewelry  manufactunng, 
contact: 

Manuficturint  Jewelers  and  SiWertmiths  of 
Amenca,  lnc.«  340  Howard  Building, 
155  Wettminster  St..  Providence.  R.I. 
02903. 

For  information  on  opportunities 
in  jewelry  stores  and  a  iistinf  of 
jewelry  technical  schools,  contact: 

Retail  Jewelers  of  Amcnca,  10  Rooney  Cir- 
cle.  West  Oranfc*  N.J.  07()52. 
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LOCKSMfTHS 

(DOT  709  281) 


Nature  *of  tha^ork  ^ 

Locksmithing  ts  an  ancien 
trade—so  old,  in  fact,  thai 
archeologists  have  found  evidence 
of  ke>K>pcraicd  wooden  locks 
made  for  £g>ptian  royait>  as  early 
as  2000  S  C  For'  man>  centuries, 
the  locksmith's  taJents  we<e  avails 
ble  to  only  a  relatively  fev»  who 
could  afford  the  locks  of  the  da5(. 
sometimes  elaborate.  ifTrone  too 
foolproof  In  1861.  the  pin  tumbler 
lock  was  invented  and  a  mass 
producuon  method  developed  that 
made  these  locks  nearly  as  common 
as  doors  themselves  Jhe  locksmith 
came  into  demand  as  never  before 

Today's  locksmiths  spend  much 
of  their  time  helping  people  who 
have  locked  themselves  out  of  their 
CATS,  homes,  aftd  busmesses.  If  the 
key  has  been  left  inside  the  car  or 
house,  for  example,  they  may 
simply  pick  the  lock.  If,  on-  the 
other  hand*,  the  keys  are  lost,  new 
ones  must  ^e  made.  To  do  this,  the 
locksmith  will  v  first  try  to  .obtain 
identifying  key  code  numbers  so 
that  he  can  cut  duplicates  of  the 
onginal  key.  Code  numbers  for  a 
cai's  keys,  for  example,  may  be  ob- 
tained by  consultmg  the  dealer  who 
sold  the  car,  or  by  choking  the 
ovtmer's  bill  of  sale.  Keys  also  can 
^be  duplicated  by  impression.  In  this 
case,  the  locksmith  places  a  blank 
key  in  the  lock  and,  by.  following 
marks  left  on  the  blank,  files 
notches  in  It  until  It  works. 

Combination  locks  offer  a  special 
challenge.  Locksmiths  sometimes 
open  them  by  touch,  that  is,  by 
rouung  the  ^dial  and  feeling  the 
vibrations' when  the  wheels  come 
into  place.  If  al!  else  fails,  a  hole 
may  be  dniled  through  the  lock  to 
open  It.  Finally,  locksmiths  repair 
da^^ed  locks  by  replacing  tum 
biers,  spnngs,  and  other  parts. 

^An  important  part  of  the 
locksmith  s  job  is  to  recommend 


Locicsmtth  rtpmlrt  6otor  lock. 

secunty  measures  to  customers  For 
example,  they  may  advise  a  firm  to 
rekey  its  locks  periodically.  To 
'  rekey,  locksmiths  change  the 
locking  mechanism  to  fit  new  'key 
codes,  thus  making  the  old  keys 
useless.  Rekeying  a  master  system  is 
one  of  the  most  complicated  and 
time-consuming  jobs  handled  by  a 
locksmith.  In  a  master  system,  some 
keys  must  open  all  dc^rs,  others 
open  various  combinations  (for  ex- 
ample, all  doors  on  one  floor),  still 
others  ^re  individual  keys  for  each 
door. 

'  Some  locksmiths  install  and 
repair  electronic  burglar  alarms  and 
surveillance  systems  which  signal 
police  or  firefighters  when  break- 
ins  or  fires  occur.  A  basic 
knowledge  of  electricity  and  elec- 
tronics is  needed  to  install  and 
repair  these  systems.  Much  of  the 
work  IS  done  by  specialists  called 
protective-signal  repairers,  rather 
than  by  locksmiths. 

Locksmiths  use  screwdrivers, 
pliers,  tweezers,  and  etcctric  drills 
in  their  fM6rk,  as  welt  as  special 
tools  such  as  lo^kpicks.  They  make 
onginal   and  duphcate   keys  on 
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kcycutting-  inachincs.   To  guide 
.them  in  their  work,  they  refer  to 
<nanuais  that  desert  the  coitstruc-. 
tion  of  various  locks. 


Piic^t  of  EmptoyiMrtt 

Most  of  the  ^ifimated  9,00C 
locksmiths  m  1974  worked  for 
,l^ksmith  shops.  Many  operated 
th^ir  own  busmesses.  Locksmith 
rfiops  tyjMcally  employ  <Jnc  to  three 
locksmiths,  few  employ  more  than 
five.  Some  locksimths  worked  in 
hardware  and  department  stores 
that  offered  the  public  locksmith 
services,  other  woikcd  in  govern- 
ment agencies  and  large  industrial 
plants.  A  small  number  worked  for 
safe  and  lock  manufacturers. 
.  Although  most  jobs  will  be  found 
m  big  cides,  locksmiths  work  m  vir- 
tually every  pan  of  the  country. 
Locksmithing  m  small  towns,  how- 
ever,  1$  usually  a  part-time  job, 
often  combmed  with  other  work, 
such  as  Rxmg  lawnmowers,  guns; 
and  bicycles. 

Training,  Othar  Quaimcatlons, 
•nd  Adv«nc«miftit 

The  skilb  Of  this  trade  are 
learned  primarily  through  on-the- 
job  training  under  experienced 
locksmiths.  First,  beginners  may 
learn  to  duplicate  keys  and  make 
keys  from  codes.  Later,  they  learn 
to  open,  repair,  and  install  locks, 
and  finally,  to  work  on  safes. 
Generally,  a  beginner  needs  about  4 
^ars  of  on-the-job  training  to 
qualify  as  a  locksmith.  Additional 
training  is  needed  to  service  elec- 
tronic security  systems. 

Employers  look  for  young  people 
who  h^ve  mechanical  aptitude, 
good  hanji-eye  coordination,  and 
manual  dexterity.  A  neat  ap- 
pearance and  a  jriendly,  tactful 
manner  also  ,are  important,  since 
the  locksmith  has  frequent  contacu 
with  the  public.  Employers  usually 
will  not  hire  applicants  who  have 
been  convicted  of  crimes. 

Although  high  school  graduates 
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arc  preferred,  nuny  emi^oyers  win 
hire  applicant^  with  less  education. 
Hifh  school  ^couTjes  in  machine 
shop,  mechanical  drawings  elec- 
tronic*, and  mathematics-  are  b^Ip- 
fuL  Completion  of  a  corre^n* 
dence  school  course  in 
iocksmithing  increases  the  chances 
of  getting  a  trainee  job. 

Some  cities  require  locksmiths  to 
be  licensed.  To  obtain  a  license,  the 
applicant  generally  must  be  finger- 
printed pay  a*  fee.  However, 
specific  requirements  vary  .from 
city  to  dty,  information  on 
licensing  may  be  obtamed  from 
local  governments.  • 

Jo  keep  tip  with' new  develop- 
ments  in  their  field,  locksmiths  read 
monthly  technical  journals  or,  at- 
tend training  clasies  at  the  annual 
convention  '  of  Associated 
Locksmiths  of  America. 

Locksmiths  can  advai)ce  to  shop 
supervisors — positions  found,  hpw- 
ever,  only  in  the  larger  jhopsl  Ex- 
perienced locksmiths  also  can,  go 
into  business  for  themselves  With 
relatively  little  capital.  Many  do 
business  from  their  homes. 
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^  Emp|oym#;it  Outlook 

Employment  in  this  relatively 
small  occupation  is  expected  to 
grow  faster  than  the  average  for  all 
occupations  through  the  mi^- 
I980*s.  In  addition  to  the  need  to 
fill  new  positions,  a  few  hundred 
openings  will  arise  each  year  as  ex- 
perienced locksmiths  retire,  die,  or 
transfer  to  other  occupations. 

Employment  of  locksmiths  is  ex- 
pected to.  increase  as  a  result  of 
population  growth  and^  a  more 
security-conscious  ,  public.  Also, 
man;^  businesses  feel  that  conven- 
tional locks  and  other  secunty 
devices  are  not  adequate  and  are 
having  more  complex  equipment 
installed.  Opportunities  will  hne  par- 
ticularly favorable  for  locksmiths 
who  know  how  to  install  and  service 
electronic  security  systems.  Use  of 
such  systems  has  expanded  greatly 
in  recent  years,  and  still  greater  * 


growth  is  expected  in  the  ftituip. 
Op|>ortuniiies  also  will  be  favorable 
for  locksmiths  who  art  willing  to 
work  at  night  to  handle  emergen- 
cies. 

Earnings  and  WorUng 
CondlttOM 

Experienced  locksmiths  earned 
from  $4  to  $6.50  an  hour  in  eariy 
1974,  according  to  the  Urfiited  in- 
formation available;  man^  self-em-  - 
ployed  locksmiths  earned  even 
morfc  Trainees  ^usuaJly  started  at 
about  42  an  hour,  with  j>eriodic 
raises  during  training. 

Most  locksmiths  receive  an' 
houriy  rat^  or  weekly  salary, 
although  some  work  on  a  commis- 
sion basis,  receiving  a  percentage  of 
the  money,  they  collect;'  their 
earnings  depend  on  the  aAiount  of 
work  available  and  how  quickly 
they  complete  it.. 

Locksmiths  generally  work  year 
round.  Most  work  40  to  48  hours  a 
week;  even  longer  hours  are  conr- 
mon  among  the  selfemployed.  The 
locksmith  may  be  called  at  night  to 
handle  emergencies,  though  in 
many  shops  the  responsibility  to  be 
"on  call"  is  rotated  among  the  staff. 

Locksmiths  do  considerable  driv- 
ing fir^m  job  to  job.  At  times,  they 
must  Work  outside;  in  bad  weather 
and  occasionally  work  in  awkward 
positions  for  long  periods.  How- 
ever, Iocksmithing  is  cleaner  work 
than  that  of  most  mechamcal  trades 
and  is  comparatively  free  from  the 
danger  of  injury. 

£(ourcM  d  Additional 
Information 


MAINTENANCE 
ELECTRICIANS 


Details  about  training  and  work 
opportunities  may  be  available 
from  local  locksniith  shops  and 
local  offices  of  the  State  employ- 
ment service.  General  information 
about  the  occupation  is  available 
from:     *  ^ 

AMOciited  Lockjmitli  of  America,  Inc., 
3903  Live  Oftk  St,  Dtllw,  Tex.  75204. 


(D.O.T.  825.281  and  829.281) 

N«tur«  of  tht  Work 

Maintenance  electricians  keep 
lighting  systems,  transformers, 
generators,  and  other  electrical 
equipment  m  good  working  order. 
They  also  may  install  new  electrical 
equipment 

Duties  vary  greatly,  depending  on 
v^here  the  electrician  is  employed. 
Electricians  who  work  in  large  fac- 
tories may  rc{>air  particular  items 
such    as    motors    and  welding 
machmes.  Those  in  office  buildings 
and  small  plants  usually  fix  all  kinds 
of  electrical  equipment  l^egardless 
of   location,    electricians  spend 
much^of  their  time  doing  preventive 
maintenance— periodic  inspection 
of  equipment  to  locate  and  correct 
defects  before  breakdf|pims  TKcur. 
When  trouble  occurs,  they  m^st 
find  the  cause  and  make  repain 
quickly  to  prevent  co^y  produc- 
tion losses.  In  emergenqes,  they  ad- 
vise  management  whether  con- 
tinued  operation   of  eqiupment 
would  be  hazardous,  necessitating  a 
shutdown.  * 

Maintenance  electricians  make 
repairs  by  replacing  items  such*  as 
fuses,  circuit  breakers,  or  switches. 
When  instaligjg  new  or  replacing 
existing  wiring,  they  splice  wires 
and  cut  and  bend  conduitr  (pipes) 
through  which  the  wires  are  run. 

Maintenance  electricians*  some- 
times-work  ^-om  blueprirtts,  wiring 
diagrams,  or  other  specifications.. 
They  use  meters  and  other  testing 
devices  tojocate  faulty  equipment. 
To  make  repairs  they  'use  pliers, 
screwdrivers,  wirecutters,  drilli, 
and  other  tools. 


Placts  of  Employmtnt 

An  estimated  280,000  main- 
tenance electricians  were  employed 
in  1974.  More  than  half  of  them 
worked  in  manufacturing  indus- 
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tncs,  large  numbers  worked  in 
plants  that  make  automobiles* 
machinery,  chemic^,  aluminum, 
and  iron  and  steel.  Many  main- 
tenance electricians  also  were  em- 
ployed by  public  utilities,  mines, 
railroads,  and. by  Federal,  State,, 
and  local  governments. 

Maintenance  electricians  are  em- 
ployed in  every  State,  Large  num- 
bers work  in  heavily  industrialized 
States  such  as  California,  New 
York,  Pennsylvania,  Illinois,  and 
Ohio 


Training,  Othtr  Quaimcatlont, 
and  Advancamant  ' 

Most  maintenance  electricians 
learn  tffcir  trade  on  the  job  or 
through  formal  apprenticeship  pro 
grams  A  relatively  small  nifmber 
learn  the  trade  m  the  Armed 
Forces  Training  authorities 
generally  agree  thai  api^reniiceship 
gives  trainees  more  thorough' 
knowledge  of  the  trade  and  im- 
proved job  opportunities  dunng 
their  working  life  Because  the 
training  is  comprehensive,  people 
who  complete  apprenticeship  pro- 
grams qualify  either  as  maintenance 
or  construction  electricians 

Apprenticeship  usually  iasts  4 
yieafs,  and  consists  of  on  the  job 
training  and  related  classroom  in- 
struction in^iiubjects  such  as  mathe 
^atics,  electrical'  and  electronic 
theory,  and  blueprint  reading 
Trainingmay  include  motor  repair 
wire  splicing,  installation  and  repair 
*  of  electronic  controls  and  circuits, 
and  welding  and  blazing 

Although  apprenticeship  is  the 
preferred  method  of  training,  many 
people  learT\the  trade  informally  on 
the  job^'by  serving  as  helpers  to 
skilled  maintenance  electricians 
Helpers  begin  by  doing  simple  Jobs 
such  as  replacing  circuit  breakers 
and  switches^and,  with  experience, 
advance  to  more  complicated  jobs 
such  as  splicing  and  ^dbnnecting 
wires.  They  eventually  get  enough 
experience  to  qualify  as  electri 
cians  This  method  of  learning  the 


trade,  however,  may  take  more 
than  4  years. 

Persons  interested  in  becoming 
maintenance  ^electricians  can  ob- 
tain a  good  background  by  taking 
high  school  or  vocational  school 
coursed  in  electricity,  electronics^ 
algebra,  nicchanical^rawing,  s^op, 
and  sci^ence.  To  qualify  for  an  ap-, 
prenticeshrp  program,  an  applicant 
must  be  at  least  18  years  old  and 
usually  must  be  a  high  school  or  vq> 
cational  school  graduate  with  1 
year  of  algebra.  '  ^ 

Althou^  physical  strength  is  not 
essential,  manual  dexterity,  agility, 
and  good  health  are  important.. 
Good  color  vision  is  necessary 
because  electrical  wires  frequently 
are  identified  by  color. 
*  Because  the  electrician *s  craft  is 
subject  to  constant  technological 
change,  many  experienced  electri- 
cians continue  to' learn  new  skills. 


For  example,  some  maintenance 
elefciricians  who  entered  the  ^rade 
years  ago  must  now  learn  basic 
electronics. 

All  maintenance  electricians 
should  be  familiar  with  the  National 
Electric  Code  and  local  building 
codes.  Many  cities  and  counties 
.require  maintenance  electricians  to 
be  licensed.  Electricians  can  get  a 
license  by  passing  an  examination 
that  tests  their  knowledge  of  electri- 
cal theory  and  its  application. 
^  ♦ 

Some  maintenance  electncians 
become  supervisorlf  Occasionally/ 
they  advance  to  jo*bs  such  as  plant 
electrical  supenntendent  or  plant 
maintenance  supermtendent. 

Employmant  Outlook  . 

Employment  of  maintenance 
electricians  is  expected  to  increase 
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faster  ihaft  the  average  for  aJI 
occupations  through  •  the  mid- 
1 980's  This  growth  will  stem  frcAn 
increased  use  of  electrical  and^lec 
tron^  equipment  by  industry  In  ad- 
dition to  the  jobs  from  employment 
growth,  a  few  thousand  openings 
will  arise  each  year  to  replace  ex- 
perienced electricians  who  re^re, 
die,  or  transfer  to  other  occupa- 
tions.    ,  ^ 

Growth  in  the  number  of  job 
openings  is  expected  to  be  f^riy 
steady  in  the  yeai^  ahead  sinc^  the 
demand  for  maintenance  electri 
cians  is  not  very  sensitive  to  ups  and 
downs  in  the  economy   Al  times^ 
when^    construction     activity  is 
depressed,  however,  beginiters  may 
face  competition  for  job  openings 
because  some  unemployed  con 
struction    electricians    apply  for 
these  openings. 


Eannings  and  Working  . 
'  Condftlons 

«  j> 

'Eammgs  of  maintenance  electn- 
cians  compare  favorably-  with  those , 
of  other  skilled  workers.  In  early 
1974,  based  on  a  su'rvey  of 
metibpolitan.  areas,  maintenance 
electricians,  averaged  :$5.64  an 
hour,  ranging,  from  $3.74  in 
Manchester,  N.H.  to  $6.21  in 
Chicago.  In  about  four-fifths  of  the 
$  cities  surveyed,  houriy  averages  for 
these  workers  ranged  from  $4.50  to 
$6. 

.  Apprentices  start  at  about  60 
percent  of  the  skilled  electrician's 
houriy  p^y  rate  and  receive  ia-  ^ 
creases  every  6  months. 

During  a  single  day,  an  electri- 
cian may  repair  ^quipment'both  in 
a  clean,  airconditioned  office  and 
on  the  factory  floor,  surrounded  by 
the  noise,  oil,  and  grease  of  machin- 
ery Electricians  often  climb  lad- 
ders or  work  on  scaffolds  in  awk- 
ward or  cramped  positions. 

Because  fnaintenance  electri- 
cians work  near  high-voltag/ indus- 
trial equipment,  they  must  be  alert 
and  accurate  Errors  in  wiring  in- 


) 

stailatjons  could  endanger  both  the 
electrician  and  other  employees. 
Safety  principles,  which  arc  a  part 
of  all  electrician  training  pirogratns, 
•have  reduced  the*  frequency  of  ac- 
cidents.  Electricians  are  taught  to 
use  protective  equipment  and 
clothings  to  respect  the  destructive 
potential  of  electricity,  and  to  fight 
small  electrical  fires. 

Among  unions  organizing  main- 
tenance electricians  ate  the  Inter- 
national Brotherhood  of' Electrical 
Workers,  the  International  Union 
of  Electrical,  Radib  and  Machine* 
Workers,  the  International  Associa-^ 
lion  of  Machinists  and  Aerospace 
Wori^crs,  the  International  Unioo, 
United  Automobile,  Aerospace  and 
Agricultural  Implement  Workers  of 
America  (Ind  ),  and  the  United 
Steelw^rkersof  America. 

^urcas  of  Addftonal 
Information 

Information  about  apprentice- 
ships or  other  work  opportunities  in 
the  trade  is  available  from  local 
firms  that  employ  maintenance 
electricians,  and  from  local  qnion- 
man^gement  apprenticeship  com- 
mittees In  addition,  the  local  office  . 
of  the  State  employment  service 
may  provide  information  about 
training  opportunities.  Some  Stale 
employment  service  offices  scrc^ 
applicants  and  give  aptitude  tests 


MOTORCYCLE 
MECHANICS 

(D.O.T.  620.281  and  ,384) 

Natura  of  tha  Work 

Almost  5  million  Amencans  own 
motorcycles  and  motor  scooters. 
Although  many  cycling  enthusiasts 
repair  their  own  vehicles,  most  rely 
on  skilled  mechanics. 

Motorcycles,  like  automobiles, 
need  periodic  servicing  to  operate 
at  peak  efficiency.  Spark  plugs,  ig- 


nition  pomts,  brakes,  and  many 
other  parts  frequently  require  ad-, 
justment  or  replacement.  Thi^  rou- 
tine serv)ciQg  reprints  the  major 
.  part  of  the  mechanic's  work*.  »  , 
The  mark  of  a  skilled  Inechanic  IS 
the  ability  io  diaghose  mechamc?!.  ^ 
'  and  electncal  probledis  and  (o 
make  ^  necessary   'repairs    ir^  a 
minimum  of .  time.  In  diagnosing 
probleirti^  the  mechanic  first  ob- 
tains a  descripuon  of  the  symptonts 
from  the  motorcycle  owner,  and 
then  runs'  the  engine  or  test-ndes  * 
the^machinp.  Jhc  mechanic-  mayj 
harve  to  ^Lise  special  testing  equi>- 
mfcnf  5hd  jdisassemble  some  .com-  * 
<p6ncnts  for  further  examination* 
After  fjmpointing  the  problem,  -the 
mechanic  makes  needed  adjust- 
ments or  replacements.  Some  j<^bs 
require  only  the  replacement  of  a 
single  item,  such  as  a  carburetor  or 
generator,  and  may  be  completed  in 
less  than  an  hour.  In  contrast,  an 
overhaul  afey  require  several  hours, 
as  the  mechanic  must  disassemble 
and    reassemble    the    engine  to 
replace     worn    valves,  pistons, 
bearings,  and  other  internal  parts. 

Mechanics  use  common  band- 
tooh  such  as  wrenches,  pliers.  And 
screwdrivers,  as  well  as  special  tools 
for  getting  at  "hard  to  remove 
parts"  ^such  as  flywheels  and 
bearings.  They  also  use  compres- 
sion gauges,  tfmihg  lights,  and  other 
kinds  of  testing  devices.  Hoists  are 
used  to  lift  heavy  motorcycles. 

Most  mechanics  specialize  in 
servicing  only  a7ew  of  the  more 
than  30  brands  of  motorcycles  and 
motor  scooters.  In  large  ^  shops, 
some  mechanics  specialize  in  over- 
hauling and  rebuilding  engines  and 
transmissions,*  but  most  %re  ex- 
pected to  perform  all  Mnds  ^of 
repairs.  Mechanics  may  occa- 
sionally repair  minibikes,  go-carts, 
snowmobiles,  outboard  motors, 
lawnmdwers,  and  other  equipment 
powered  by  srttall  gasoline  engines^ 

^■c«s  of  Employment 

About  1 1 ,000  persons  had  full- 
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time  jobs  ai^motorcycle  mechanics 
in  1974,  and  a  few  thousand  more 
had  part- ante  jobs.  Most  mechanics 
work  for  motorcycle  dealers. 
{  Ot)>prs  work  for  city  governments 
to  maintain  poTice  niotorcycles.  A 
small  number  of  mechanics' worl; 
for  firms  that  specialize  m  modify- 
ing or  **customi^ng**  motorcyles. 
Most  shops  employ  fewer  than  f5ve 
mechanics. 

Motorcycle  mechanics  work  in 
every  State  and  major  city.  About 
half  Vork*  in'  9  Stales.  California, 
Michigan,  Texas, .  f)hJo,  Pennsyl- 
vania, Illinois,  Flonda,  Mmoes^ta, 
and  Indiana.' 

Mechanics  who  specialize  in 
repairing  motorcycles' work  mainly 
in  metropolitan  areas.  In  smaller 
cities,*  motorcycles  frequently  are 
repaired  by  owners  or  managers  pf 
motorcycle  dealerships  or  by 
mechanics  who  repair  all  kinds  of 
equipment  'powered  by  smajl 
gasoline  engines,^ 

Training,  Othar  Quaimcationt,  , 
and  Advancamant 

Motorcycle  mechanics  usually 
learn  their  trade  on  the  job,  picking 
up  skills  from  experienced  workers 
Initially,  trainees  learn  to  uncrate. 
assemble,  and  road  test  new  motor 
cycles  Next,  they  learn  '  routine 
maintenance  jobs  such  as  adjusting 
brakes,  spark  plugs,  and  ignition 
points.  As  trainees  gain  expenence, 
they  progress  to  more  difficult  tasks 
such  as  repairing  c\ccij^\  systems 
and  overhauling  engmes  ami  trans 
missions.  Generally]rTo-3rj;ears  of 
training  on  the  job  are  necessary 
before  trainees  become  fully 
qualified  mechanics 

Trainees  usually  accumulate 
handtools  as  they  gain  experience 
Many  mechanics  have  several  hun- 
dred*dollars  invested  in  tools 

Employers     sometimes  send 
mechanics      and  e?rt)erienced 
trainees  to  speciaj/lraiijmg  courses 
conducted  by  mdtorcycle  manufac 
turers  and  importers  These  cour 
ses,  which  may  ta(^e^  weeks,  are 
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designed  to  upgrade  the  worker*s 
'skills  and  provide  mforfnation  on 
repairing  new  models. 

When  hiring  tramees,  employers 
look  particularly  for  cycling  enthu- 
siasts Avho  have  gained  practical  ex- 
perience by  repairing  tlleir  own  mo- 
torcycles However,  many  em- 
pfoyers  will  hire  trainees  with  no 
riding  experience  if  tfiey  have 
mechanical  aptitude  andl  show  an 
interest  in  learning  the  work. 
Trainees  must  be  able  to  obtain  a 
motorcycle  driver's  licen^. 

Most  employers  prefef  high 
school  graduates,  but  will  ^accept 
applicants  with  less  education. 
Courses  in  small  engine  rejpair— of 
fered  by  some  high  schools  and  vo- 
cational schools— generally  are 
helpful,  as  are  courses  in  automo- 
bile mechanics,  science^  and  mathe- 
matics Many  motorcyclfc  dealers 
employ  students  to  help  assemble 
new  motorcycles  and  perform 
minor  repairs. 


Public  schools  in  some  large  ci- 
ties offer  ^st  secondary  and  adult^ 
education  in  snlair  engine  and  mo- 
torcycle .  repair.  Some  technical 
schools  have  training  programs  for 
^  motorcycle  mechanics.  Many  ju- 
nior and  community  colleges  offer 
courses  in  motorcycle  repair. 

Skills  learned  through  repainng 
motorcycles  can  be  transferred  to 
other  fields  of  mechanical  work. 
For  example,  since  all  internal  com- 
bustion engines  are  similar,  a  mo- 
torcycle mechanic  can  become  an 
automobile  or  diesel  mechanic  after 
some  additional  training.  HoWever, 
such  a  transfer  would  not  necessari* 
ly  mean  higher  earnings. 

Motorcycle  mechanics  have 
limited  advancement  possibilities. 
Those  with  supervisory  ability  may 
advance  to  service  manager  and, 
eventually,  to  general  manager  in 
large  dealerships.  Those  who  have 
the  necessary  capital  may  become 
dealers. 
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Emptbymtnt  Outlook 


Employment  in  this'  relatively 
small  occupation  ,  is  expected  to 
grow  much  faster  than  the  averaje 
forail  occupations  through  the  mid* 
1980*$.  Many  additional  openings 
will  arise  from  the  need  to  replace 
•  experienced  mechanics  who  retire, 
die,  or  transfer  to  other  fiejds  of 
work. 

Underiying  the  anticipated 
growth  in  the  number  of  motorcyle 
mechanics  is  the  continued  growth 
m  the  number  of  motorcycles  In- 
creases m  the  young  adult  popula- 
tion and  in  personal  income  levels 
will  create  a  demand  for  more  mo- 
torcycles, and  additional  naechanics 
wilf  be  needed  to  maintain  these 
machines.  Also,  growth  in  the  num- 
bers of  minibikes  and  snowmobiles 
will  stimulate  the  demani  for 
mechanics.  % 

Opportunities  for  employment 
will  be  best  in  larger  dealerships, 
most  of  which  are  located,  m  the 
suburbs  of  metropolitan  areas. 
Many  motorcycte^^Iers  in  small 
cities  do  not  have  enough  business 
to  hire  full-time  trainees,  but  part- 
time  or  summer  jobs  may  be  availa- 
'ble. 


rapidly  the  mechanic  completes  it 
Frequvntiy,  trainees  are -paid  ^on  a 
piecework  basis  .  when  uncrating 
and  assembling '  new  motorcycles. 
At  other  times,  they  are  paid  an 
houriy  rate  or  weekly  salary.  ^ 
Motorcycling  increases  sharply 
as  the  weather  grows  warmer.  As  a 
result,  most  mechanics  work  more 
.than  40  hours  a  week  during  the 
summer.  Many  temporary  woiicers 
hired  to  help  handle  the  increased 
work  load  work  only  part  time,  and 
are  laid  off  m  the  fall.  HoweVer,  a 
large  proportion  of  these  are  either 
students  or  workers  with  other  jobs. 

Motorcycle  shops  generally  are 
well-lighted  and  ventilated,  but  are 
noisy  when  engines  are  being 
lested.  The  work  is  i^ot  Hazardous, 
although  mechanics^are  subject  to 
cuts,  bruises,  and  other  minor  inju- 
ries. Since  motorcycles  are  relative- 
ly lightweight  and  have  easily  ac- 
cessible p^rts,  mechanics  rarely  do 
heavy  lifting  or  work,  in  awkward 
positions. 

.  A  small  percentage  of  motorcy- 
^-^e  mechanics  are  members  of  the 
International  Association  of 
Machinists  and  Aerospace  Work- 
ers. 


Earnings  and  Working 
CondKiont 

Earnings  of  motorcycle  me- 
chanics and  trainees  vary  widely 
a;id  depend  on  level  of  skiU,  geo- 
graphic Jocation.  and  ^employer. 
Limited  information^  indicates  that 
experienced  mechanics  employed 
by  motorcycle  dealers  earned  be- 
tween $3  and  SIO  an  hour  in  late 
1974.  Generally  experienced  me- 
chanics earn  2  to  3  times' as  much 
as  trainees. 

Some  mechanics  receive  an 
houriy  rate  or  a  weefciy  salary. 
Others  receive  a  percentage— 
usually  about  50  percent— of  the 
labor  cost  charged  to  the  customer 
If  a  mechanic  is  paid  on  a  percent- 
age  basis,  income  depends  on  the 
amount  of  work  assigned  and  how 


Source^  of  Addttionai 
Information 

Fcj^"  further  information  regard- 
ing ehiployment  opportunities  and 
training,  contact  local  motorcycle 
(dealers  or  the  local  ofRce  of  the 
State  employment  sep^ice. 


PIANO  AND  ORGAN 
TUNERS  AND 
REPAIRERS 

^D.O.T.  730.281,  .38J,  and' 
829.381) 

\       Naturo  of  tha  Work  * 

T^efe  are  four  different  kinds  of 
piano  and  organ  tuners  and 
repairers,  piano  tuners,  piano 
technicians,  pipe  organ  technicians. 


and^  electronic  organ  tecbniciani. 
According  to  theii' skills,  they  tune, 
repair,  or  rd>utld  pianot  and  or* 
gans.  They  usually  begin  their  trade 
by  learning  how  to  tune  these 
keybo^  tnstnunents. 

Piano  tuners  (D.O.T.  730.38^1) 
adjust  pijmo  strings  so  that  they  will 
be  in  proper  pitch  and  sound  musi* 
cally  correct  There  are  approxi- 

'  mately  220  strings  in  the  standard 
88-key  piano.  After  muting  the 
strings*  on  either  sid^,  the  tuner  uses 
a  tuning  hammer  (also  called  a  tun* 
ing  lever  or  wrench)  to  tighten  or 
loosen  the  stnng  being  tested  until 
Its  frequency  matches  that  of  a 
standard  tuning  fork.  The  other 
s,trings  are  tuned  in  relation  to  the 
starting  s^tring. 

Sometimes  the  tuner  has  to  make 
minor  repairs,  such^^as  re|}lacing 
worn  or  broken  strings.  However, 
major  repairs  are*  made  by  piano 

"technicians.  • 

"  In  addition  to  knowing  how  to 
tune  a  piano,  piano  technicians 
(D.O.T.  730.281)  can  detect  and 
correct  other  problems  that  may  af- 
fect its  sound.  Technicians  talk  with 
the  customer  to  get  an  idea  of  what 
is  wrong  and  thenrgo  to  Work  to  find 
out  why.  Once/they  find  what  the 
problem  is,  they  make  the  needed 
x*epairs  or  adjustments.  .For  exam* 
pie,  they  may  have  to  realign  ham- 
mers that  do-not  strike  the  strings 
just  right  or  replace  moth-eaten  felt 
on  the  hammers.  To  'dismamle  and 
repair  pianos,  technicians  use  com- 
mon handtools  as  well  as  specify 
ones  such  as  regulating  tools, 
repinning  tools,  and  key  leveling 
devices. 

Although  organs  and  pianos  look 
somewhat  alike,  they  function  dif- 
ferently, and  few  technicians  work 
-on  both  instilments.  Moreover, 
organ  technicians  specialize  in 
either  electronic  or  pipe. organs. 

Pipe-organ  technicians  (D.O.T. 
730.381)  install^  tuije^and  repair 
organs  that  make  mpsic  by  forcing 
air  through  one  of  tw6  kinds  of 
pipes— flue  pipes  or  reed  pipes.  The 
tone  in  a  flue  pipe,  4ikc  that  m  a 
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whislje,  is.  ipade  by  air  forced 
through  an  opening.  The  reed  pipe 
makei  its  tone  by,  yibr:adng  a  brass 
reed  in  the  air  current ,  * 

Xike  piano  tuners,  organ  techni- 
cians use  their  ears  aikl  tuning  forks 
to  put  organ  in  good  voice.  To 
tune  a  flue  pipe,  the  technician 
,  moves  a  metal  sUde  which  increases 
*6r  decreases  the  pipe's  "speaking 
length A  reed  pipe  is  tuned  b>  ad- 
justing  the  length  of  the  reed.  A  day 
or  more  niiy  be  needed  to  finish 
one  tf  these  jobs,  because  most  or- 
gans have  hundreds  of  pipes.  Some 
workers  specialize  only  in  timing, 
and  do  not  have  the  ail-round  skilTs 
of  a  technician. 

Most  pipe  organs  are  very  large 
and  complex,  and  are  assembled  on 
site  m  places  like  churches  and  au- 
ditonums.  Technicians  install  air 
chests,  blowers,  airducts,  organ 
pipes,  and  other  components.  They 
follow  the  designer's  blueprints  apd 
use  a  variety-  of  hand  and  power 
tools  to  assemble  components. 
Technicians  may  work  in  teams  or' 
be  assisted  .by  hefpers.  A  job  m^y 
take  several  weeks  or  even  months, 
depending  on  the  size  of  the  organ. 

Technicians  may  also  maintain 
organs  on  a  regular  basis,  returning 
every  3  or  4  months  to*  tune  them  - 
and  make  other  routine  adjust- 
ments. 

Electronic  organ  technicians 
(D.O.T.  829.38J)  have  Very  dif- 
ferent duties  from  those  of  pipe 
organ  tec|^nicians.  They  use  special 
electronic  test  equipment  to  tune 
and  to  check  tone  and  amplifica- 
tions. Some  electronic  organs  do 
not  requite  tuning.  Those  that  do 
are  fairly  simple  tcutune.  kowever, 
these  organs  may  break  down  due 
to  loose  connections,  *  faulty 
transistors,  dirty  contacts,  and 
other  problems.  When  routine 
checks  do  not  fmd  the  problem, 
technicians  use*  meters  and  elec- 
tronic devices  to  check  suspected 
circuits.  For  example,  they  check 
voltages  until  an  unusual  or  irregii- 
lar  measure  shows  up  the  part  of  the 
circuitry  causing  trouble.  When 
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they  find  the  problem,  they  make 
,  the  necessary  repairs  or  ^just- 
roents,  using  soldering  iro^  wire 
cutters,  and  other  hand'tools. 
Technicians  often 'use  wiring  dia- 
grams and  ,  scr^ice^  manuals  that 
show  connections' ^within  orgai^, 
provide  adjustment  information, 
and  describe  causes  of  trouBle. 
Because  of  tlie  large  differeriqes 
amongjcadou*  brands  of  electronic 
organs,  many  technici£uis  service 
only  a  particular  brand. 

» 

PlacM  of  Employment 

About  8,000  persons  worked  as 
full-time  piano  and  organ  tuners 
and  repairers  in  1974,  most  worked 
on  pianos.  About  two-thirds  of  the 
total  worked  in  independent  repair 
shops,  many  were  the  sole  opera- 
tors of  smalTShops.  Another  one* 
fifth  were  employed  by  piano  and 
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organ  dealers.  Most  of  the  rest 
worked  for  piano  an.d  organ  manu- 
facturers^ 

iHano  axxl  organ  tuners  and 
repairers  a/e  employed  mostly  m 
big  cities  and  m  States  that  have 
large  populations.  In  towns-  too 
sihall  to  offer  enough  work  for  a 
full-time  job  m  this  field,  piano  and 
pipe  organ  work  may  be  done  part 
time  by  local  music  teachers  and 
professional  musicians.  Siroilariy, 
electronic  organ  work  may  be  done 
by  television  and  radio  repairers. 

Training,  Othtr  QualMcationa, 
and  Advanc«m#nt 

Piano  and  organ  tuners  and 
repairers  gei>eraUy  learn  on  the  job. 
Dealers  and  repair  shops  hire  begin- 
ners to  do  general  clean-up  work, 
help  move  and  install  instniments, 
and  do  other  routine  tasks.  Helpers 


Plano.tuMrt  n*#d  manual  daxtartty  aixl  good  haaring. 


OTHER  MECHANICS  AND  REPAIRERS 

gradually  learn  to  tune  and^  make 
.simple  repairs,  and  theft  take  on 
more  difficult  jobs  as  they  gain  ex- 
perience Generally.  3  to  4  years  of 
on-the-job  training  arc  needed  to 
qualify  as  a  pianoi  pipe  organ,  or 
4.  electronic  organ  technician, 
altht>ugh  workers  who  have  formal 
education  in  these  fields  can  qualify 
in  less  time.  Piano  tuning  alone 
usually  can  be  learned  on  the  job  in 
less  than  2  years. 

Piano  and  organ  rpswufacturers  - 
train  inexperier^ced  workers  to  as- 
semble instrumem?.  However, 
because  assembly  is  done  in  many 
steps,  wprkers  learn  little  about  the 
instrumenx  as  a  whole,  and  need  ad- 
ditional ,training  in  tuning  and 
repair  work  before  they  can  qualify 
as  technicians. 

People  mterested  m  a  career  m 
piano  '  or  organ  servicmg  should 
have  good  heanng,  mechanical  ap- 
titude, and  manual  dextenty. 
Because  ^rvice  work  frequently  is 
done  in  the  customer's  home,  a  neat 
appearance  and  a  pleasant, 
cooperative  manner  also  are  impor- 
tant. Although  some  very  capable 
piano  technicians  are  blind,  organ 
technicians  need  normal  eyesight. 
Ability  to'play  the  instrument  helps, 
but  is  not  essential  as  a  qualifica- 
tion. 

In  terms  of  education,  employers 
prefer  high  school  graduates,  Mlisic 
<:ourses  help  develop  the  student's 
ear  for  tonal  quality.  Courses  in 
woodworking  are  useful  also 
because  many  of  the  moving  parts 
in  pianos  and  pipe  organs  are  made 
of  wood.  For  jobs  as  electronic 
organ  technician  trainees,  appli- 
cants usually  need  formal  training 
In  electronics  available  from  techni- 
.  cal  schools,  junior  and  community 
colleges,  and  some  technical^oca- 
tional  high  schools.  Training  in 
electronics  also  is  available  in  the 
Arme^  Forces. 

Courses  in  piano  technology, 
which  may  take  up  to  2  years,  are . 
offered  by  a  small  number  of 
technical  schools.  Some  have  spe- 
cial courses  for  the  blind.  Home 
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study  ( correspondence  school ) 
courses  in  piano  and  organ, 
technology  also  are  available. 

Piano  and  organ  tuners  and 
repairers  keep  up  with  new 
developments  in  tfaeir-fields  by-stu-- 
dying  trade  magazines  and  manu- 
facturers' service  manuals.  Most 
^ectroniCzOrgan  manufacturers  and 
thtJRanoTechmcians's  Guild  con- 
duct brief  courses  periodically  to 
provide  information  on  technical 
changes  m  their  instrumeijtt. 

Tuners  and  rep>airefs  who  work 
for  large  dealers  or  repair  shops  can 
advance  to  supervisory  positions. 
Most  people  in  this  field  move  up, 
however,  by  going  into  business  for 
themselves.  Relatively  little  capital 
is  required  beyond  an  initial  invest- 
ment,in  tools,  Basic  piano  or  pipe 
organ  tools  cost  only  a  few  hundred 
dollars.  By  contrast,  tools  and  test 
equipment  for  electronic  organs 
may  cost  a  thousand  dollars  or 
more.  Typically,  self-employed  tu- 
ners and  Tcpoxrcn  operate  out  of 
their  own  homes  and  use  either  a 
car  or  a  small  truck  for  service  calls. 


be  best  injiiano  and  organ  dealer- 
ships and  large  repair  shops.  Many 
repair  shops  are  too  smaH  to  afford 
a  fiill-time  helper,  altfiougfi  (hey 
may  hire  one  helper  part  time. ' 


Employmtnt  Outlopk 

Little  change  in  the  employment 
of  piano  tuners,  piano  technicians, 
and  pipe  organ  technicians  is  ex- 
pected through  the   mid- 1 980's. 
Growth  in^  the  number  of  pianos 
and  organs" will  be  limited  by  com- 
petition from  other  forms  of  enter- 
tainment and  recreation.  Neverthe- 
less, some  jobs  will  open  each  year 
as  experienced  workers  retire,  die, 
or  transfer  to  other  occupations. 
Nearly  all  openings  will  be  for  piano 
tuners  and  technicians. 
,  A  moderate  increase  in  jobs  for 
electronic  organ  technicians  is  ex- 
pected. The  electronic,  organ,  a 
comparatively    new  instrument, 
continues  to  grow  in  popularity. 
However,  this  is  a  very  s^all  occu- 
pation and  the  number  of  job 
openings  yill  be  far  fewer  than 
those  for  piano  tuners  and  techni- 
cians. 

Opportunities  for  beginners  will 


Eamlnst  «r>d  Working 
Condittons 

Experienced  workers  earned 
from  i3  to  $8  an  hour  in  I974,.de- 
pending  on  their  level  of  skill  and 
where  they  worked,  accordihg  to 
limited  information  Beginning 
rates  for  helpers  ranged  from  $2  "^25 
to  $2.65  an  hour. 

,  Many  self-employed  tuners  and 
repairers  earned  more  than 
$10,000  a  year,  and  earnings  in  ex- 
cess of  $15,000  a  year  were  not  un- 
common Earnings  of  the  self-em- 
ployed depend  on  the  size  of' the 
community,  their  ability  to  attract 
and  keep  customers,  their  operating 
expenses,  and  conjpetition  from 
other  tuners  and  repairers. 

Service  business  increases  with 
cold  weather  because  at  that  time 
p>eople  rSpend  more  time  indqors 
playing  the  piano  or  organ.  Con- 
sequently, during  fall  and  winter, 
many  tuners  and  repairers  work  ' 
more  thjm  40  hours  a  week.  As 
business  falls  off  di^ring  spring  and 
summer,  shops  may  take  up  the 
slack  by  reconditioning  or  rebuild- 
ing old  instruments.  Self-employed 
tuners  and  repairers  frequently 
wotk  evenings  and  weekends  to  suit 
their  customers. 

The  work  is  relatively  safe, 
although"  tuners  anff  repairers  may 
suffer  small  cuts  and  bruises  when 
making  repairs.  Electrical  shock  is  a 
minor  hazard  for  electronic  or^an 
technicians  but  it  has  rarely  caused 
serious  injury.  Woric  is  performed 
in  shops  and  homes  and  public 
buildings  such  as  churches  and 
schools  where  wor]cing  conditions 
usually  are  pleasant. 

SourcM  of  Additional 
Information 

Details  about  job  opportunities 
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may  be  available  %)m  local  p^o 
and  organ  dealers  and  repair  shops. 
For  genera]  information  about 
piano  technidans  and  a  Qist  of 
schools  offering  courses  in  ;  piano 
technology,  write  to 

Puno  Teduuctam  Guild,  Inc.  P.O  Box  i 
I8i3.5eaaie.  Wash.  981 1 1 


SHOE  REPAIRERS  ^ 

(D.O.T.  365,381; 

Nature  of  the  Work 

ShcJj  repairers  spend  most  of 
their  time  replacing  worn  soles  and 
The>  remove  worn  soles  and 
old  su!&h>Rg^and  rough  the  bottom 
of  tfce  shocsStp^fi^Qding  wheels. 
They  select  new  solesOT"^e«t4hem 
from  pieces  of  leather,  they  then  ce- 
ment, nail,  or  sew  the  soles  to  the 
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shoes.  Finally,  diey  trim  .the  soles. 
To  rehcd  shoes*  repairers  pry  off 
old  .bee&,  select  replacement  heels 


or  cut  them  to  shape,  and  cement 
and  nail  them  mto  place.  After  the 
heels  and  soles  have  been  replaced, 
repairers  stain  and  buff  them  to 
match  the  color  of  the  shoes.  Be- 
fore completing  the  job,  they  may 
replac«  insoles,*  r^tch  loose 
seams,  and  polish  the  shoes.  Highly 
skilled  repairers  niay  design,  make, 
or  repair  orthopedic  shoes  accord- 
ing to  doctors'  prescriptions,  repairers. 
» Repairers  also  may  ipend  handbags,  ^ 
lu^age,  tents,  and  other  items 
made  of  leather,  rubber,  or  canvas. 
They  also  replace  zippers,  dye 
shoes  and  handbags  and  fit  boots  to 
conform  to  the  leg. 

In  large  shops,  repair  work  often 
is  divided  into  a  number  of  special- 
ized tasks.  For  example,  some 
repairers  only  remove  and  replace 


heeb  and  soles,  others  only  restitcb 
torn  seams. 

Shoe  repairers  use  *power 
operated  solo-stitchers  and  heel- 
nailing  machines,  and  manually 
operated  sewing  machine*.  Among 
the  handtools  they  use  are  ham* 
mers,  awls,  and  nippers.        *  . 

Self-employe<J  shoe  repairers 
have  managerial  re^x)nsibiUties  in 
addition  to  their  regular  duties. 
They  estimate  repair  costs,  keep 
records,    and    supervise  other 


Places  of  Employnf>#nt 


About  30,000  shoe  repairers 
were  employed  in  1974.  About  one- 
half  of  them  own  shoe  repair  shops, 
.many  of  which  are  small,  one  per- 
son opera^ons.  Most  of  the  remafii- 
ing  repairers  worked  in.  large  shoe 
shops.  Some  repairers  worked  in 
-department  stores,  variety  stores^ 
shoe  stores,  and  drycfeaning  shops. 

All  cities  and  towns  and  many 
very  small  communities  have  shoe 
repair  shops.  Employment,  how* 
ever,  is  Concentrated  in  large  cities. 

Training,  Othar  Qualifications, 
and  Advancamant 

Most  shoe  repairers  are  hired  as 
helpers  and  trained  on  the  job. 
Helpers  begin  by  assisting  ex- 
perienced repairers  wit^  simple 
tasks,  such  as  staining,  brushing, 
and  shining  shoes;  then  they*  pro- 
gress to  more  difficult  tasks,  such 
^  as  replacing  heels,  as^  they  gain 
experience.  .Helpers  v^ho  have 
^aptitude  and  initiatiy^  usually 
become  fully  skilled  afteY'2  years  of 
on-the-job  training. 

Some  repairers  learn  their  trade 
at  vocational  schools.  A  ,  small 
numbef  enter  the  occupation 
through  apprenticeship  training 
programs. 

Advancement  opportunities  are 
good.  Many  shoe  regairers  open  , 
their  own  shops.  Some  repairers 
become  managers  or  supervisors  in 
large  shops. 
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Employment  Outk>ok 

The  <iemand  for  shoe  repairers  is 
not  expected  to  change  significantly 
.  through  the  mid- 19 80 's.  As  in- 
comes rise,  many  people  will  buy 
new  shoes  rathef  than  have  old  ones 
•  fixed  Cushioned-soled  sh6es  and 
other  'p  /Casual  foot-wear  which 
usually  are  not  practical  to  repair 
may  also  Jimit  the  .demand  for  these 
workers. 

Nevertheless,  hundre3s  of  job 
Openings  are  expected  each  year 
because  of  the  need-  to  replace  ex- 
perienced shoe  repairers  who 
retire,  die,  or  leave  the  field  for 
othep  reasons.  Replacement  needs 
are  relatively^  high  because  shoe 
repairers  are,  on  the  average,  older 
than  workers  in  other  occupations. 

Beginners  will  find  most  opportu- 
nities in  metropolitan  areas.  Jobs 
may  be  scarce  in  small  communities 
because  many  of  the  shoe  shops  are 
operated  solely  by  owners  and  do 
not  need  employees. 

Since  about  one-half  of  ail  shoe 
repairers  are  self-employed  and  a  " 
large  proportion  of  them  are  ap- 
proaching retirement,  opportunities 
should  be  very  good  for  ex- 
perienp^tPrepairers  who  wish  to 
open  their  own  shops. 

In  recent  years,  employment  of 
shoe  repairers  has  declined,  largely 
because  the  number  of  young  peo- 
ple entering  the  trade  have  not  been 
great  enough  to  replace  the  ex- 
perienced repairers  who  have 
retired  or  stopped  working  for 
other  reasons.  Factors  contributing 
to  this  are  the  unglamorou^  nature 
of  the  work  ^rlci  the  relatively  low 
starting  pay  for  trainees.  Also, 
young  job  seekers  probably  over- 
look some  merits  of  the  trade:  Few 
trades  offer  better  opportunities  for 
self-employment;  earnings  of  self- 
employed  shoe  repairers  compare 
favorably  with  those  of  workers  in 
many  other  skilled  occupations;  - 
and  the  work  is  steady  because  the 
shoe  repair  business  is  not  very  sen- 
sitive to  changes  in  economic  con- 
ditions. 


Earning*  and  Working 
CondWona 

.  Information  from  a  limited 
number  of  employers  indicate  ^that 
many  shoe  repairers  earned 
between  S2.90  and  $4  an  hour  in 
1 974.  Inexperienced  trainees 
generally  earned  between  •SZ 
and  $2.50  an  hour  Some  hi^y 
skilled  repairers,  including 
managers  of  shoe  repair  shops, 
earned  more  than  5300  a  week. 

Shoe  repirers  generally  work  8 
hours  a  day,  5  days  a  week.  The 
wprkweek  for  the  self-employed  is 
often  longer,  sometinies  10  hours  a 
day,  6  days  a  week.  Although  shoe 
repair  shops  are  busiest  during  the 
spring  and  fall,  work  is  steady  with 
no  seasonal  layoffe. 

Working  conditions  generally  are 
good  in  large  repair  shops,  but  small 
shops  may  be  crowded  and  noisy 
and  have  poor  light  or  ventii^ion. 
Strong  odors  from  leather  goods, 
dyes,  and  stains  may  be  pre^nt 

The  work  is  not  strenuous,  but  it 
does  require  stamina,  because 
repairers  mtsl  stand  much  of  the 
time.  iS^ 

Sourcea  of  Additional 
Information 

Information  about  work  opportu- 
nities may  be  available  from  the 
local  offipe  of  the  State  employ- 
ment service,  as  well  as  shoe  shops 
in  the  community. 


TELEVISION  AND  RADIO 
SERVICE  TECHNICf)mS 

(D.O.T.  720.28 1) 

Natura  of  tha  Work 

Television  and  radio  service 
.technicians  repair  a  large  and  grow- 
ing number  of  electronic  products, 
of  which  television  sets  and  radios 
are  by  far  the  most  numerous.  Tljey 
also  repair  stereo  components,  tape 
recorders,  intercoms,  and  pi^blic 


address  systcfns.  Some  service 
technicians  specialize  in  repairing 
one  kind  of  equipment— for  exam- 
•  pie ,  television  sets  or  car  radios.  ' 
^juipment  may  operate  un- 
satisfactorily or  break  down 
completely  because  of  faulty  tubes^ 
or  transistors,  poor  connections,  or 
other  problems.  Service  technicians 
check  and  evaluate  each  possible 
cause  of  trouble;  they  begin  by 
checking  for  xhe  most  commoa 
c^use — tube  or  module  failure.  In 
other  routine  checks,  they  look  for 
loose  or  broken  connections  and 
for  parts  that  are  charred^  or 
burned.  / 

When  routine  checks  do  not 
locate  the  trouble,  technicians  use 
test  equipment,  such  as  voltmeters, 
oscilloscopes,  and  signal  genera- 
tors, to  check  suspected  circuits. 
For  example;  they  may  measure 
voltages  or  wave  forms  in  a  televi- 
sion set  juntil  an  unusual  or  irregular 
measurement  indicates  the  faulty 
part.  Once  the  cause  of  trouble  is 
found,  they  replace  faulty  parts  and 
make  adjustments,  such  as  focusing 
and  converging  the  picture  or  cor- 
recting the  color  balance. 

Technicians  who  make  customer 
service  calls  carry  tubes,  modules, 
and  other  parts  that  can  be  easily 
replaced  in  the  customer's  home^ 
Radios,  portable  televisions,  and 
other  small  equipment  usually  are 
repaired  in  service  shops.  Large 
television  sets  also  are  repaired  in 
shops  when  the  trouble  must  be 
located  with  complex  test  equip- 
ment. 

Service  technicians  use 
screwdrivers,  pliers,"*  wire  Vu'ttersf, 
soldering  irons,  and  other  hand- 
tools.  They  refer  to  wiring  diagrams  . 
and  service  manuals  that  show  con- 
nections and  prcfvide  information 
en  how  to  locate  problem^  and 
make  repairs. 

Placaa  of  Employmant 

About  1 35,000  people  worked  as^  <^ 
radio  and  television  service  techni-  ; 
cians  in*I974.  About,  one-third  of 
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T«l«vislon  mtchanics  um  Instrumtnts  fo  locat«^autty  circuits. 


the 


m  were  seJf  emplo>ed,  a  much 
er   pruporrion   than   in  most 
trades 

Two  thirds  of  all  service  techni 
cians,  either  self-em j^)jo>ed  or  work 
ing  for  others,  worked  in  shops  and 
stores  tha^  sell  and  service  televi 
sion  sets,  Radios,  and  other  elec 
tronic  p^roducts   Most  of  the  rest 
were  emplo>ed  b>  manufacturers  of 
such  products 

Television  an<^  radio  service 
technicians  work  almost  ever> 
cit>.  Geographically^  emplo>tTient 
is  distributed  m  much  the  same  wa> 
as  the  Nation's  population 

Training,' Other  Qualifications, 
and  Advancement 

Training  and  expenence  in  elec- 
tronics are  required  in  order  to 
become  a  skilled  television  and 


radio  service /echnician.  Technical, 
vocational,  or  high  school  training 
in  electronics,  mathematics, 
blueprint  reading,  and  physics  may 
provide  a  good  background  for  en- 
tenng  tlie  field.  The  military  service 
offers  training  and  work  expenence 
that  is  very  useful  to  civilian  elec^ 
tronics  work.  Correspondence 
school  courses  also  are  helpfiil. 

Up  to  2  years  of  technical  train- 
,  irtg  in  ejectroriics  plus  2  to  4  years 
of  on  the  job  experience  usually  are 
required  to  become  a'fully  qualified 
service  technician  People  who 
have  no  previous  technical  trairring 
may  b^  hired  as  helpers  or  ap- 
prentices if  they'  sJiow  Aptitude  for 
the  v^6rk  or,  like  the  amateur 
**ham*'  radio  operator,  have  a 
hobby  in  electronicfs.  An  ap- 
prenticeship program  lasts  about  4 
years  and  may  include  home  study 


OCCUPATIONAL  OUTLOOK  iiANDBOOK 

An  important  part  of  the*  service 
technician's  training  is  provided  by 
many  manufacturers,  employers, 
and  trade  associations.  They  con- 
duct training  programs  to  keep  serv- 
ice technicians  abreast  of  the 
latest  servicing  methods  for  new 
models  or  products.  Technicians 
also  keep  up  with  technical 
developments  by  studying  manufac- 
turers' instruction  manuals  *^d 
technical  magazines  and  by  attend- 
ing training  seminars. 

Television  and  radio  service 
technicians  must  know  how  elec- 
tronic components  and  circuits 
work.  Other  essential  c^ualifications 
include  the  ability  to  manipulate 
small  parts  and  tools,  good  eye- 
hand  coordination,  normal  hearing, 
good  eyesight  and  color  vision,  and 
an  ability  to  work  with  people. 

Service  technicians  who  work  in 
large  repa^hops  may  be  promoted 
to  supervWr  or  service  rnanagcr. 
Technicians  who  have  sufficient 
funds  may  open  their  own  sales  and 
repair  shops.  Some  technicians  ob- 
tain jobs  as  electronic  "trouble 
shooters**  or  technicians  in  manu- 
facturing industries  or  government 
agencies.  A  small  number  of  highly 
qualified  technicians  who  are  em- 
ployed by  manufacturers  jcan  ad- 
vance to  higber  paying  occupations, 
such 'as  technical  writer,  sal^s  en- 
gineer, design  engineer,  or  service 
training  instructor. 

People  interested  in  advancing  to 
positions  such  as  electronic  techni- 
cian can  improve  their  opportuni- 
ties by  taking  trade  school,  cor- 
respondence, or  technical  institute 
courses  in  automatic  controls,  elec- 
tronic engineering,  television  en- 
gineenng^  and  mathematics.  Those 
planning  to  go  into  busifies^  for 
themselves  should  take  some  busi- 
ness administration  courses,  par- 
ticularly accounting. 

•A  growing  number  of  States 
require  radio  and  television  technjp 
cians  to  be  licensed.  To  obXa'imk 
license,  applicants  must  pass^an  ex- 
amination (Resigned  to  lest  their 
knowledge  of  electronic  circuits 
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and  components  and  their  skill  in 
the  use  of  testing  equipment 

Efnploym«nt  Outlook 

Employment  of  television  and 
radio  service  technicians  is  ex- 
pected to  increase  faster  than  the 
average  for  all  occupations  through 
the  mjd-1980's.  In  addition  to 
openings  from  employment  growth, 
many  openings  will  result  each  year 
from  the  need  to  replace  ex- 
perienced technicians  who  retire, 
die,  or  change  occupations. 

Employment  of  service  techni- 
cians IS  expected  to  mcrease  m 
resronse  to  the  grpwing  number  of 
radife,  television  sets,  phono- 
graphs, tape  recorders,  and  other 
h^me  entertainment  products  in 
use.  Rismg  population  and  persona! 
incomes  Avill  contribute  to  this 
growth.  Over  95  percent  of  all 
households  have  at  least  pne  televi- 
sion set,  and  the  number  of 
households  with  two  sets  or  more  is 
expected-  to  increase  significantly, 
^  mainly  b'^cause  of  the  growing  de- 
•  mand  for  color  and  portable  sets. 
Greater  use  of  electronic  products 
for  purposes  other  than  entertain- 
ment also  is  expected;  for  example, 
closed-cfrcuit  television,  two-way 
radios,  calculators,  and  various 
medical  electronic  devices.  Closed- 
circuit  television  is  being  used  in- 
creasingly to  monitor  production 
processies  in  manufacturing  plants 
and  to  bring  educational  programs 
into  classrooms.     ■  - 

People  who  enter  the  occupation 
should  have  steady  work  because 
the  television  and  radio  repair  busi- 
ness is  not  very  sensitive  to  changes 
in  economic  conditions! 

Earnings  and  Working 
CondHiont 

Earnings  of  television  and  radio 
service  technicians  ranged  froi^i  $3 
'  to  $7  an  hour  in  1974,  based  on  the 
limited  information  available.  Jhe 
wide  variations  in  wage  rates  reflect 
differences  in  skill  level,  type  of  em- 
ployer, and  geographic  location. 
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Television  and  radio  service 
technicians  employed  in  local  serv- 
ice shops  or  dealer  service' depart- 
ments usually  work  40  to  48  hours  a 
week. 

Service  on  television,^  radio,  and 
other  home  entertainment  products 
is  performed  in  shops  and  homes, 
where  working  conditions  are 
usually  pleasant.  Some  physical 
strain  is  involved  in  lifting  ^d  car- 
rying equipment.  Hazards  include 
electrical  shock  and  the  risk  of 
falling  from  roofs  while  installing  or 
repairing  antennas. 

Some  service  technicians  are 
members  of  labor  unions.  Most  of 
them  belong  to  the  International 
Brotherhood  of  Electrical  Workers. 

Sources  of  Additional 
Information 

For  rxiore  information  about  jobs 
in  this  field,  contact  local  shops  and 
stores  that  service  television  sets 
and  radios  and  other  electronic 

•equipment.  Technical  and  voca- 
tional'schools  that  offer  courses  in 
television  and  radio  repair  or  elec- 

^  tronics  may  provide  information 
about  training.  In  addition,  the  local 
office  of  the  State  employment  ser- 
vice may  have  information  about 
programs  that  provide  training  op- 
portunities. 

Information  about  the  work  of 
television  and  radio  service  techni- 
cians is  available  from  locals  of  the 
International  Brotherhood  of  Elec- 
trical Workers  and  from: 

National  Alliance  <^  Television  and  Elec- 
tronic Service  Associations,  S908  S. 
Troy  St,  Chicago,  111.  60629. 

Electronics  Industries  Association,  2001  Eye 
St  NW.,  Washington,  D.C.  20006.  ■ 


TRUCK  MECHANICS  AND 
BUS  MECHANICS 

(D.OT.  620.281) 

Nature  of  th«  Work 

Mechanics  are  needed  to  keep 
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the  Nation's  commercial  vehicles  in 
good  operating  condition.  Truck 
mechanics*  maintain  and  repair 
heav>  trucJ^  used  for  rpining^  coh- 
struction,  and  intercity  travel;  and 
small  ^c^  used  for  local  hauling. 
Bus  mechanics  service  both  local 
and  transcontinental  buses. 
Although  Tnariy  truck  and  bus  parts 
are  similar  to  automobile  parts, 
complex  transmissions,  air-^^rakes, 
many  components  are  quite  dif- 
ferent from  those  used  in  automo- 
'biles. 

Mechanics  employed  by  or- 
ganizations that  maintain  their  own 
vehicles  may  spend  much  time 
doing  preventive  maintenance  to 
assure  safe  vehicle  operation, 
prevent  wear  and  damage  to  parts,  » 
and  reduce  costly  breakdowns. 
During  a  maintenance  check,  \ 
mechanics  may  •  inspect  brake 
systerfis,  steering  mechanisms, 
wheel  bearings,  and  other  parts, 
and  make  needed  repairs  and*  ad- 
justments. 

In  large  shops,  mechanics  may 
specialize  in  one  x>t  two  kinds  of 
repair.  For  example,  some  " 
mechanics  specialize  in  major  en- 
gine or  transmission  work.  If  an  en- 
gine is  to  be  rebuilt  the  mechanic 
disassembles  it,  examines  parts — 
jsuch  as  valves  or  pistons — for  wear> 
and  replaces  or  repairs  defective 
parts.  Many  mechanics  specialize  in 
diesel  engines.  Diesel  and  gasoline, 
engines  have  different  fuel  and  igni- 
tion systems.  A  mechanic  who  has 
worked  only  oif  gasoline  engines 
needs  special  training  to  qualify  as  a 
diesel  mechanic^  (See  statement  on 
diesel  mdchanics  elsewhere  in  the 
Handboojc. ) 

Truck^  and  bus  mechanics  use  '  . 
common  hap4tools  such  as 
screwdrivers  and-pliers;  power  and 
machine*  tools  such  as  pneumatic' 
wrenches  and  drills;  and  welding 
and  flam^e  cutting  equipment.  They 
also  use  testing  equipment,  such  as 
dynamometers  to  locate  malfunc- 
tions, and  jacks  and  hoists  to  lift' 
and  move  large  parts. 

When  doing  heavy  work,  such  as 
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removing  engines  and  transmis- 
sions,  t^fo  mechanics  may  work  as  a 
team,  or  s  mechanic^  may  be 
assist^  by  an  apprentice  or  helper. 
Mechanics  generally  work  under  a 
shop  supervisor  or  service  manager. 

t 

PtacM  of  Employment 

A  large  proportion  of  the  esti- 
mated 135,000  tmcK.  mechanics 
employed  rp  1974  worked  for  firms 
that  pwned  fleets  of  trucks  Fl 
owners  include  thicking  comj 
apd  business^. that  haul  their  own' 
products  sudi  as  dairies  and  bake 
ries  Other  employers  include  truck 
dealers,  truck  manufacturers,  tnick 
repair  shops,  firms  that  rent  or  lease 
•  tru9ks,  and  Federal.  State,  and  local 
governments. 

.  Most  of  the  estimated  20.000  bus 
mechanics  employed  in  1974 
worked  for  kx:al  transit  companies 
and  intercity  buslines.  Bus  manu- 
facturers employed  a  relatively 
small  number  of  mechanics. 

Truck  and  bus  mechanics  are  em- 
ployed, in  pycry  section  of  the 
t:ountry,  but;nost  of  thcfrti  work  in- 
large  towns  ,  and  cities  where 
trucking  companies,  buslines,  and 
other  fleet  owners'  have  large  repair 
shops. 

Training,  Pth«r  Qu*ilflc«Uons, 
j    aqd  Advancement 

Mpst  truck^^or  bus  mechanics* 
T^api  their  skillson  the  job.  Begin- 
*  nm  usually  do  task^  such  as  clean- 
^^^ng,^ fueling,  and  lubrication.  They 
may  also  drive  vehicles  in  and  out 
of  the  shop  As  beginners  gain  ex- 
perience and  as  vacancies  become 
aji^Uahl^.     they      usually  are 
i^omotcolSTfi^chanics' helpers.  In 
^sorne  shops,  young  persons— ^espc- 
ci^ly  those  having  prior  automobile 
repair*     experierrce— begin  as 
mechanics*  helpers! 

Most  helpers  can  make  .minor 
repairs  after  a  few  months  ex- 
perience, and  advance  to  increas- 
ifigly  difficult  jobs  as  they  i5rove 
their  ability.  Generally,  3  to  4  years 
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of  dh-the-job  experience  is  necessa- 
ry to  qualify  as  an  all-round  truck  or 
bus  mechanic.  Additional  training 
may  be  necessary  for  mechanics 
who  wish  to  specialize  in  diesel  en- 
j^rids. 

Mpst  training  authprrties  recom- 
mend a  formal  4-year  apprentice- 
ship ^  the  best  way  to  learn  th^ 
trades'.  Typical  ^f)renticcship  pro- 
grams fof  truck  and  bus  mechanics 
consi«.  of^ai^roxiniatcly  8,000 
ligurs'of  shop  training  and  at  least 
576  hours  of  <^lassrooi;n  instruction. 
Frequently,  thysc  programs  include 
traintng'ih  boSrdiesel  and  gasoline 
engine  repair. B 

For  eritr^^  jobs,  employers 
generally  look  for  applicants  who 
have  mechanical  aptitude,  are  at 
least  18  ytkrs  of  age,  and  in  good 
physical  condition.  Completion  of 
high  school  is  an  advantage  in 


getting  an  entry  mechanic  job, 
because  most  employers  bebevc  it 
indicates  that  a  young  person  can 
finish  a  job  and  has  advancement 
potential, 

•When  the  mechanic's  duties  in- 
clude driving  p^tiuck^  or  buses  on 
public  roads,  applicants  r^iay,  have 
to  get  a  S^tatc  chaofifeur's  license.  If 
the  employer  is  engaged  in  iit- 
terst^  transportation,  applicants 
also  may  ha^'  to  meet  qualifica* 
tions  for  drivers  established  by  the 
U.S.  Department  of  Transportation. 
These  applicants  must  be  at  least  2 1 
yeats  of  age,  able  bodied,  and  have 
good  hearing,  and  2d/40  eyesight 
v/ith  or  without  glasses.  They  must 
read  and  speak  English  and  have  a 
good  dnving  record,  mcludrng'^l 
year's  driving  experience. 

Young  persons  .  mterested  m 
becoming  truck  or  bus  mechanics 
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can  gain  valuable  e;cperiencc  by 
'  taking  high  school  or  vocauonal 
school  courses  in  automobile  and 
diesel  repair  Science  •and  mathe- 
matics are  helpful  since  they  Setter 
one's  understanding  of  how  trucks 
and  buses  operate  Practical  ex 
fterience  in  automobile  repair  from 
working  in  a  gasoline  service,  sta- 
tion, training  in  the  Armed  Forces, 
and  working  on  automobiles  as  a 
hobby  also  is  valuable 

Most  mechanics  must  buy  their 
own  handtools  Experienced 
mechanics  often  have  several  hun- 
dr^  dollars  invested  in  tools. 

Employers  sometimes  send  ex- 
perienced   mechanics   to  special 
training  classes  conducted  b>  truck, 
bus,  diesel  engine,  and  parts  manu 
facturers      In     these  classes, 
mechanics  learn  to  repair  the  latest  * 
eqviipment  or  recei\e  special  train 
ing  in  subjects  such  as  ^diagnosing 
engine    malfunctions.  Mechanics 
also  ma5  read  service  and  repair 
manuals  to  keep  abreast  of  "en- 
gineering changes 

Experienced  mechanics  who 
^ve  leadership,  ability  ma>  ad- 
'  >anceio  shop  "supervisors  or  service 
managers.  Truck  mechanics  who  • 
ha\e  sales  ability  sometimes 
become  truck  sales  representatives.  ^ 
Some  mechanics  open  Jheir  own 
gasoline  service  stations  or  repair 
shops. 

Erpploymtnt  Outlook 

^  Employment  of  truck  mechanics 
is  expected  to  increase  faster  than 
the  avetgee  for  all  occupations 
thj^6ugfc  thermid-l980V^a  result 
of  signi^^ni  increases^n  the  trans- 
por^ti|^of  freight  by  trucks  Mope 
trucks  will  be  needed  for  both  local 
and  irj&rcity  hauling  due  to  in-* 
creasea  industrial  activity,  con- 
tinued  idecenlraiiasation  of  industry, 
and  tj[ie  continued  growth  of  the 
subui^.  In  addition  to  the  jobs 
created  by  employment  growth, 
many  openings  will  arise  to*  replace 
truck  mechanics  who  retire,  die,  or 
transfer  to  other  occupations 
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Bus  mechanic  cjnployment  is  ex- 
pected  to  increase  slower  than  the 
average  for  all  occupatioris  thit>ugh 
the  rnld.l980's  because  of  off- 
setting factors  affecting  the  demand 
fof  bus -service.  More  buses  will  be 
needed  for  local  travel  due  to  in- 
creased bmphasis  on  mass  transit 
systems.  Intercity  bus  travel,  on  the 
other  hand,  is  expected  to  remain 
about  the  same  Most  job  openings 
will  result  from  the  need  to  replace 
bus  mechanics  who  retire,  die,  or 
transfer  to  other  occupatioris.  \ 

Eamlr^gt  and  Workhig 
Condom 

According  to  a  survey  of 
metropolitan  areas  in  1973  74, 
mechanics  employed  by  trucking 
companies,  buslines,  and  other 
firms  that  maintain  their  own  vehi- 
cles had.averagc  hourly  earnings  of. 
S5.65.  ^  comparison,  nonsupcr 
visory  workers  in  private  indusu^, 
except  fanning,  averaged  $4.05. 

Beginning  apprentices  usually 
earn  one  half  the  rate  of  skilled 
workers  and  get  increases  about 
every  6  months  .until  a  rate  of  90 
percent  is  reached. 

Most  mechanics  work  between 
40  and  48  hours  pei*  week.  Because 
many  truck  and  bus  firms  provide 
service  around  the  clojck; 
mechanics  who  work-'for  thesS  firms 
may  work  ev^nings^  /night  shifts, 
and  weekends.  When  they  da,  they 
usually  receive  a  higher  rate  of  pay.  . 

Truck  mechanics  and  bus 
mechanics  are  subject  to  the  usual 
shop  hazards  such  as  cuts  and 
bruises.  Mechanics  handle  greasy 
and  dirty  parts  and  may  ha^fe  to 
stand  or  lie  in  a^^kward  or  cramped 
positions  when  repairing  vehicles. 
Work  areas  usually  are  well  lighted, 
heated,  and  ve^Hlated,  and  many 
employers  provide  locker  rooms 
and  sho\^r  facilities.  Although 
most  work  is  done  indoors, 
mechanics  occasionally  have  to 
work  or  make^mer^ency  repairs  on 
the  road. 

,  ,Mainy  truck  and  bus  mechanics 
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are  members  ql  labor  unions,  m- 
cludmg  the  Intemaaonal  Assocta* 
don  of  Machmists  and  Aerospace 
Workers,  tlie  Amalgamated  Transit 
Union,  the  Intemaaonal  Union, 
United  Automobile,  Aerospace  and 
Agnculturaf  implement  Workers  of 
Amenca,  the  Transport  Workers 
Union  of  America,  the  Sheet  Metal 
Workers'  Intemaaonal  Associaaon, 
and  the  Intemaaonal  Brotherhood 
of  Teamsters,  Chauffers, 
Warehousemen  and  Helpers  of 
>|^enca  (Ind.).  \ 

Purees  of  Addmonal 
Information 

More  details  about  work  oppor- 
tuniaes  for  truck  or  bus  mechanics 
may  be  obtained^  from  local  em- 
ployers such  as  trucking  companies, 
truck  dealers,  or  bus  Imes,  locals  of 
unions  previously  menaoned,  or  the 
loccd  office  of  the  State  employ- 
ment  service.  Jhe  State  employ- 
ment service  also  may  have  mfor- 
mation  about  the  apprenaceship 
and  other  programs  that  provide 
training  opportunities. 

For  general  informaaon  about 
the  work  of  truck  mechanics  and 
apprenticeship  training,  write  to. 

American  Tnjckmg  Associations,  Inc.,  1616 
P  St  NAV.,  >Vashingion,  D.C  20036. 


VENDING  MACHINE 
MECHANICS 

(D.O.T.  639.381) 

^Nature  of  th«  Work 

Vending  machines  have  become 
a  familiar  scene  jn  everyday  life.  In 
places  of  recreaaon,  work,  and  edu- 
cation, vending  machines  provide 
everything  from  a  piece  of  candy  to 
a  full-course  meal. 

Vending  machine  mechanics 
keep  these  machines  m  good  work- 
ing  order.  They  also  may  assemble 
and  install  machines,  and  in  some 
cases,  stock  them  with*  merchan- 
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disc  Some  mechanics  work  onJ>  in 
repair  shops  and  some  work  onl>  in 
the  field,  but  many  do  both  Those 
^  who  work  in  the  field  are  assigned  a 
service  truck  to  travel  between  lo- 
cations. 

In  preparing' machines  for  instaJ 
Nation,  mechanics  follow  instruc- 
tions supplied  by  the  manufacturer 
After  the  machine  is  put  together 
and  tested,  the  mechanic  fills  it  with 
products  or  ingredients  and  gives  it 
a  lest  run  When  working  on  com- 
plicated    macljines,     such  as 
beverage     or    food     dbpensers.  ' 
mechanics  check  to  see  that  the 
machines  give  proper  quantities  of 
ingredients  and  that  refrigerating 
and  heating  units  work  properl> 
Op     gravity-pperated  machines, 
mechanics  check  springs,  plungers. 
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and  merchandise  delivery  systems. 
They  also  test  coin  and  change- 
making  mechanisms.  When  in- 
stalling machines  on  Jocation » 
mechanics  make  the  necessary 
water  and  electrical  connedtipns 
and  recheck  the  machines  (or 
proper  operation. 

Preventive  maintenance— avoid- 
ing trouble  before  it  starts— b 
smother  major  part  of  the  job.  For 
example,  mechanics,  periodically 
clean  electrical  coritact  points, 
lubricate  mechanical  parts,  smd  ad- 
just machines  to  perform  properly. 
When  a  machine  breaks  down, 
mechanics  must  determine  the 
cause  of  the  trouble  They  first  in- 
spect the  machine  for  obvious 
problems,  such  as  loose  electrical 
wires,  malfunctions  of  the  coin 


Vending  machlnt  mechanic  ut#t  t«tf  tqulpmtnt  to  locatt  probf#fTt 


mechaiusm,  and  leaks.  If  the 
jjroblem  cannot  be  readily  locatied, 
'  they  may  refer  to  troubleshooting 
manuals  and  wirmg  diagrams  and 
^  use  testing  devices  such  as  electn- 
^  cinhiit  testers  to  find  defective 
parts.  M&hanics  then  nepau-  *or 
replace  the  faulty  parts,  either  on 
location  or  m  the  employer's 
service  shop. 

Mechanics  use  pipe  cutters,  sol- 
denng  irons,  wrenches,  screw- 
drivers, hammers,  and  other  hand- 
tools.  In  the  shop,  they  also  may 
use  power  tools,  such  as  grinding 
wheels,  saws,  and  drills. 

Mechanics  who  install  and  repair 
food  vendmg  machmes  must  know 
State  public  health  and  sanitation 
standards  as  weU  as  those 
established  under  local'  plumbmg 
codes.  They  also  must  know  and 
follow  safety  procedures,  especially 
when  lifting  heavy  objects  and 
working  with  electricity  and  gas. 

Mechanics  must  do  some  clerical 
work,  such  as  filing  reports,  prepar- 
ing repair  cost  estimates,  and  order- 
ing parts.  Those  employed  by  small 
operating  companies  fi'equently 
service  as  well  as  repair  machines.  . 
These  combination  ^**mechanjc- 
routeworkers"  stock  *  machines, 
collect  money,  fill  coin  and  cur- 
rency changers,  and  keep  daily 
records  of  merchandise  distributed 
(Additional  information  '^bout 
vending  machine  route  drivers  b  in- 
cluded in  the  statement  on  Route 
Drivers  elsewhere  in  the  Hand- 
book.) •  t 

Places  of  Em'ploymMt 

In  1974,  aboijt'24,000  mechanics 
maintained  and  repaired  more  than 
5  million  vending  machines.  Most  / 
mechanics  ^ork  for.  vending  service 
companies  tlfat  install  machines 
and  provide  services,  such  as  clean- 
ing, stocking,  and  repahing.  Otjier 
mechanics  work  for  beverage  com- 
panies that  have  coin-operated 
machines  Some  also  work  for  com- 
panies that  own  and  operate  juke 
btbxes,    pin-ball    machines,  and 
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laundr>  and  drycleaning  macidnes. 
Ahhough  mechanics  arc  emplo>cd 
ihrpugbout  the  countr>,  most  arc 
located  in  industhal  and  commcr 
cial  centers  where  there  are  a  large 
number  of  vending  machmes. 

Vending  machine  manufacturers 
employ  some  highly  skilled 
mechanics,  often  called  technical 
representatives,  to  explain  techni- 
cal innovations  and  ways  to  repair 
nev.  machmes  to  other  mechanics. 
Instruction  takes  place  either  m 
manufacturers*  service  divisions  in 
major  cities  or  in  operators'  repair 
shops. 

Training.  Other  Quaiiflc«tlont, 
and  Advancement^ 

Persons  usuall)  enter  this  trade  as 
gener£r  shop  helpers  wr  vendmg 
machine  rouJff4lq>cr^^ shop  help- 
ers or  ro^^lfc  drivers  show  promise 
as  mechanics,  the>  ma>  become 
trainees  Some  v^orkers  are  hired 
directly  as  mechanic  trainees. 

Trainees  learn  the  trade  on  the 
job— obsv^  ing,  working  v^ilh,  and 
receiving  instruction  from  ex 
perienccd  mechanics.  Sometimes, 
they  attend  manufacturer  spon- 
sored training  sessions,  which 
emphasize  the  repair  ,of  new  and 
complex  machmes.  Employers 
usuall)  pa>  wages  and  expenses 
during  these  sessions  which  ma) 
last  from  a  few  da>s  to  several 
weeks. 

Because  vending  machines  are 
becoming  more^ctmii^lex,  some  em- 
ployers encourage  boBr"^ainees 
and  experienced  mechanics  betlake^ 
evening  courseS  in  subjects  related 
to  machine  operation  and  repaip-^^ 
for  example,  basic  electrjcityand 
refrigeration.  Employers  pay  for  at 
least  part  of  the  tuition  and  book 
expenses  for  these  courses. 

The  length  of  on  the  job  training 
vanes  with  the  individual's  capabili 
ties  and  previous  education. 
Although  it  us\iall>  taXes  from  1  to 
2  years  for  trainees  to  become 
skilled,  they  often  can  handle  sim- 
ple repaff  jobs  after  6  months. 


Mechamcs  are  general!)  *m  train- 
mg  *  throughout  their  workmg  bves, 
since  the)  must  learn  to  install  and 
repair  new  and  improved  vendmg 
equipment 

Man)  beginners  are  high  school 
graduates,  but  employers  generally 
do  not  require  a  diploma.  High 
school  or  vocational  school  courses 
in  electricity,  refrigeration,  and 
machine  repair  help  begirmers  to 
qualify  for  entry  jobs.  These  cours- 
es also  may  help  begirmers  to  skip 
the  lowest  rung  of  the  job  ladder — 
general  shop  helper. 

Employers' require  applicants  to 
demonstrate  mechanical  ability, 
either  Ihrou^^v^their  work  ex- 
perience or  by^^goring  well  on 
mechanical  aptitude  tests.  Since 
mechanics  are  exposed  to 
thousands  of  dollars  m  merchandise 
and  cash,  emplo)ers  will  hire  onl) 
applicants  who  have  a  record  of 
honest)  and  respect  for  the  law. 
The  abriijty  to  deal  tactfull)  with 
people  also  is  important.  A  com- 
mercial driver's  license  and  a  good 
driving  record  are  essential  for  most 
vending  machine  repaur  jobs. 

Skilled  mechanics  ma)  b^ 
promoted  to  senior  mechanic  or,  m 
large  companies,  to  shop  super- 
visor. Advancement  to  service 
manager,  who  schedules  repair 
work,  is  possible  for  mechanics  hav- 
ing adrmnistrative  abihty. 
Mech^ics  having  miti^tive  and 
adequate  financial  backing  may 
become  independent  operators. 

Employment  Outlook 

Emplo)ment  of  veriding  machine 
'mechanics  is  expected  to  grow 
more  slowly  than  the  average  for  all 
occupations  through  the  mid- 
1980's.  Most  job  openings  will  arise 
as  a  result  of  the  need  to  replace  ex- 
perienced mechanics  ^whol  retire, 
die,  or  traflSf^r  tO  other  occupa- 
tions. Because  this  is  a  small  oci^'- 
pation,  however,  the'  number  of 
openings  will  b^  relatively  small. 

Vending  machine  business  wilf 
mcre^se  as  population  grows  and  as 


more  mdustnal  plants,  hospitals, 
stores  and  other  .establishments 
move  to  suburban  areas  where 
restaurants  are  not  always  close  by. 
Growth  in  the  numoer  of  vending 
machines  will  create  more  jobs  for 
mechanics. 

Earnings  and  Working 
Conditions 

Wage  rates  for  vending  machine 
mechanics  ranged  from  S4  15  to 
S5.76  an  hour  in  1974,  based  on  in 
formation  from  a  small  number  of 
union  contracts. 

Most  vending  machine 
mechanics  work  8  hours  a  day,  5 
days  a  week,  and  receive  premium 
pay  for  overtime.  Since  vending 
machines  can  be  operated  around 
the  clock,  mechanics  freqiieatl) 
NNork  at  night  and. on  weekends  and 
holida)S  Some  union  contracts 
stipulate  higher  pay  for  nightwork 
ind  for  emergenfy  repair  jobs  on 
weekends  and  hoKdays. 

Vending  machine  repair  shops 
are  generally  Q^ct,  well  Hght&d, 
and  have  adequate  woriispace. 
However,  when  servicing  machines 
on  location,  mechanics  ma)  work  in 
cramped  quarters,  such  as 
passage w a) s,  where  pedestrian  traf- 
Ijfc  is  heavy.  Repair  work  b  relative* 
1)  Scife,  although  mechanics  are  sub- 
ject to  shop  hazards  such  as  electri- 
cal shocks  and  cuts  from  sharp  tools 
and  metal  objects.*  * ' 

Many  vending  machine 
mechanics  employed  by  large  com- 
plies are  members  of  the  Interna* 
tional  Brotherhood  of  Teamsters, 
Chauffeurs,  Warehousemen,  and 
Helpers  of  Amdric^. 

SourcM  of  Addftlonai 
information 

^  Further  mformation  on  job  op- 
portunities can  be  obtained  from 
local  vending  machine  operators 
^odA  local  offices  of  .the  State  em- 
ployment service.  For  general  infor- 
mation on  vending  machine^ 
mec*hanics,  wnte  to  the  National 
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WATCH  REPAIRERS 

(D.OX  715.281) 

Nature  of  th«  Work 

Watch  repairers  (also  called 
watchmakers;  clean,  repaid,  and 
,  adjust  watches,  clocks,  and  other 
timepieces  When  a  watch  is  not 
working  properl>.  repairers  use 
tweezers,  screwdnvcrs.  and  other 
took  te  remove  the  watch  from  its 
case  and  disassemble  the  move- 
ment Wrth  the  aid  of  a  special  mag 
oifying  glass'  called  a  loupe,  the> 
carefully  examine  each  part  of.the 
mechanism. 

Repairers  ma>  replace  the  main- 
spring and  other  p^rts  of  the  wind- 
ing mechanism,  adjust  miproperl> 
fitted  \*"heels,  and  replace  broken 
hands  or  a  cracked  watch  Cr>stal. 
The>  clean  and  oil  parts  before 
reassembling  the  watch  and  testing 
it  for  accunicy. 

In  addition  to  handtools,  wcatch 
repairers  use  timing  and  cleaning 
machines.  The>  use  electrical  me- 
ters when  repainng  electromc 
watches  to  make  sure  that  arcuits 
work  properly. 

Watch  repairers  often  own  jewel- 
ry stores,  and^may  do  mmor  jewelry 
repair  and  sell  watches,  jewelry,  sil- 
verware,, and  other  items.  They  also 
may  hire  and  supervise  salesclerks, 
other  watcj^  repairers,  and  jewelers; 
arrange  window  displays;  purchase 
goo^  to  be  sold;  and  perform  other 
managerial  duties.  > 
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About  17,000  p<tsons  worked  as 
watch  repairej»4iy  1974  One- third 
were  ^elfn^tfiployed  Most  of  jhe 
remainde/  worked  for  jewelry 
stores  Others  worked  for/repair 
shops  or  for  factories  that  miade 
watches,  clocks,  or  other  precision 
timing  instruments 
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W«tch  r*paJr*r  att  ty»  (oup»  to  •urn- 
lot  WMtOt  mov»m*nt 

Although  Jewelry  stores  and 
repair  shops  are  found  m  many 
small  towns,  most  are  m  large  -com- 
mercial centers.  Only  a  small 
amount  of  watch  manufactunng  is 
done  m  this  country,  mpstly  m  Con- 
necticut and  New  Yprk. 

Trf  Ining,  Oth«r  Quallfic«tk>ns, 
and  Advancamant 

m 

Most  people  leam  the  trade  in 
watch  repair  schools,  othere  leam 
on  the  job  or  through  formal  ap- 
prenticeship. 

There  generally  are  no  specific 
educational  requirements  for  en- 
trance into  any  of  the  approximate- 
ly 40  watch  repair  schools  although 
most  j?tudents  ar^  high  school  grad- 
uates. Courses  usually  last  from  18 
months  to  24  months  for  full-time 
students.-  Students  leam  to  take 
apart  and  reassemble  various  kinds 
of  watch  and  clock  nwvemcnts, 
diagnose  problems,  make  and  ad- 
just individual  parts,  and  use  and 
care  for  tools  and  machines.  Some 
schools  offer  courses  oi\^  repairing 
unusual  types  of  timepieces,  such  as 
chronographs  and  timers.  Most 
schools  require  students  to  fiimish 
their  own  handtools. 

The  following  States  require 
watch  repairers  to  obtain  a  license. 
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Florida,  Indiana,  Iowa,  Kentucky, 
Louisiana,  Michigan,  Minnesota, 
North  Carcrfina,  North  Dakota, 
Oregon,  and  Wisconsin.  To  obtain  a 
license,  repairers  must  pass  an--cx* 
aminadon  designed  to  test  their 
skill  with  toob  and  their  knowledge 
of  watch  construction.and  repair. 

Watch  repairers  in  all  States, 
however,  can  demonstrate  their 
degree  of  competence  b>  passing 
certification  examinations  given  b> 
the  American  Watchmakers  In- 
stitute. Su^^cssful  examinees 
receive  the  title  of  either  Certified 
Watxdimaker  or  Certified  Master- 
Watchmaker,  dependmg  on  their 
proficiency.  Aimual  vbluntary  ex- 
aminations covering  new  phases  of 
watchmaking  also  are  offered,  and 
those  who  passVe  given  a  plaque 
of  recognition. 

A  persoh  planning  a  career  as  a 
vfBXch  repairer  must  be  willing  to  sit 
for  long  periods  and  work  with  a 
nHRimunr  of  ^pervisjon.  The 
prdcbe  and  delicate  nature  of  the 
work  requires  patience  and  concen- 
tration. Good  visual  depth  percep- 
tion and  eye-hand  coordination 
helps  in  woridng  with  tiny  parts. 

Begiimers  who  have  sufficient 
funds  may  open  their  own  watch 
repair  shops,  but  the  usual  practice 
is  to  woik  foran  cxpenenced  watch 
repairer  before  starting  one's  own 
business.  Watch  repairers  may  also 
open  their  own  jewelry  stores,^how- 
ever,  these  stores  require  a  much 
greater  financial  mvestment  than 
do  repair  shops. 

Employmant  Outlook 

Employment  of  watch  repairers  is 
expected  to  grow  at  a  tbwer  rate 
than  the  average  for  all  occupations 
through  the  mid*  19^*8.  Although 
more  watches  will  be  sold  as  popu- 
lation and  in^b^^i^  rue,  numy  will 
be  pin-lever  types  which  cost  little 
moi^^Q^^cpJate  than  repair.  Con- 
sequently eni^yment/U  not  ex- 
pected to  keep  pace  with  growth  in 
the  number  of  watches.  Most  job 
openings  will  result  from  the  need 
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to  replace  experienced  repairers 
who  retire,  die,  or  traosfcr  to  other 
occupatioiu. 

In  recent  yean,  replaceroent 
needs  have- been  greater  than  the 
number  of  graduates  from  watch 
repair  schools.  If  this  gap  continues, 
graduates  sboutd  find  jobt  readily 
-available,  Opportunitie$  are  ex- 
pected to  be  particularly  good  for 
graduates  who  have  had  cotu^  in 
repaifing  electronic  watches 
because  these  watches  are  growing 
in  popularity 

Earnings  and  WorMng 
Condftiont 

Earnings  of  watch  repaurers  in, 
entry  jobs  generally  ranged  from 
about  $125  to  $165  for  a  40-hour 
week  in  1 974,  based  on  the  limited 
information  available.  Experienced 


watch  repairers  working  in  retaO 
stores,  repair  shops,  ai;id  watch  fac* 
lories  received  from  $200  to  $250 
for  a  40*hour  week.  In  addition, 
those  in  retail  stores  may  receive 
commisciozu  based  on  sales  of 
(watches^  and  other  .items  in  the 
store.  Watch  repairers  who  own 
their  own  businesses  usually  earn 
considerably  more  than  those  work* 
ing  for  a  salary. 

Watch  repairers  sometimes  work 
longer  than  the  standard  40^our 
week.  Those  who  are  self-employed 
or  located  in  small  communities 
often  woric  a  48-hour  week  or 
longer.  The  woric  invdves  little 
physical  exertion ,  however ,  and 
generally  is  performed  in  comforta- 
ble surroundings.  This  light 
benchwork  frequently  ts  recom- 
mended to  certain  handicapped 
woricers. 
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Some  watch  repairers  are  mem- 
bers of  the  International  Jewelry 
Workers  Uinon  or  the  Ameri»n 
Watch  Workers  Union  (Ind.), 

SourcM  of  AMittonal 
Informstfon 

For  information  about  training 
courses  and  watdi  repairing  as  a 
career  contact 

Amcncsn  Wstcfasukm  tnt&tutg,  P.O.  Box 
1 1 0 11 ,  Oodncsti.  Obk)  452 1 1 

For  information  about  job  oppor* 
tunities  in  retail  stores  contact; 

Retu]  Jewe&enofAmcncs^  Ezkc,  tORoooey  , 
CircJc,  We«  Ontagc,  N  J.  07052. 

Further  information  about  work 
opp>ortumties  or  trammg  m  this 
trade  also  is  available  from  local  of^ 
fices  of  the  State  employmetJt^ 
service. 


^ — ^ 
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When  people  are  sick  or  injured, 
having  health  '  services  readily 
a^^ilsLble  becomes  very  ifnportant 
.to  them.  The  availability  of  these 
services  ^tptxy^  not  only  on  the 
number  of  pet^le  employed  in 
health  occupations,  but  also ,  on 
their  gcogrs^c  distribution.  Num- 
bers employed  have  grown  very 
r^ndly  in  recent  years.  How  to  im- 
prove their  distribution  remains  a 
problem  which  is  being  attacked  on 
^he  national.  State,  and  local  levels. 

About  3.9  million  people  worked 
in  health-related  occupations  in 
1974.  Besides  doctors,  nurses, 
dentists,  and  therapists,  these  in- 
clude the  behind-the-scenes 
technologists,  technicians,  adminis- 
trators, and  ^istants. 

Registered  nurses,  physicians, 
pharmacists,  and  dentists  constitute 
the  largest  professional  health  oc- 
cupations. In  1974  employment  in 
these  occupations  ranged  from 
105,000  for  dentists  to  855,000  for 
registered  nurses.  Professional 
health  occupations  also  include 
other  .  medical  practitioners-^ 
osteopathic  physicians,  chiroprac* 
tors,  optometriste,  podiatrists,  a^d 
veterinarians.  Therapists  (physical 
therapists,  occupational  therapists,- 
and  speech  pathologists  and  au- 
diologists)  and  administrators  ' 
(health  services  administrators  and 
medical  record  administra torts)  also 
are  professional  health  workers,  as 
are  dietitians. 

Other  health  se'rvice  workers  in-  . 
elude  technicians  of  Wrious  types, 
such  as  medical  te^nologist,  medi- 
cal X-ray  technician,  dental  hy- 
gfcnist,  and  dental  laboratory 
techhi<nan.  Large  numbers^  1.5 
million— worked  as  practical  nurses 
and  auxiliary  workers,  including 
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nursing  aides,  ordcrB^  hospital  at- 
tendants, and  psychiatHe  assistants. 

Hoqjitals  employ  about  half  of  all 
^workers  in  the  health  ^leld.  Others 
work  in  clinics,  laboratories,  phar- 
macies, nursing  homes^,  public 
health  agencies,  mental  hwJfth  cen- 
ters, private  offices,  and  patients' 
homes.  Health  workers  are  conccn-, 
frated  in  the  more  heavily  popu- 
lated and  prosperous  areas  of  the 
Nation. 


Training 

The    educational    ahd  other 
requincments  for  work  in  the  health 
field  ke  as  diverse  as  the  health  oc- 
cupations themselv^.  For  example, 
professional  health  workers—physi- 
cians, dentists,  pharmacisu,  and 
others  —must  complete  a  number 
of  years  jof  preprofessional  and 
professional  college  education  and 
pass  a  State  licensing  examination. 
On  the  ^  other  hand,  sojne  hafith  * 
service  occupations  can  be  en)fered 
with    little    speciafized  trying. 
Many  community  and  junior  col- 
leges "offer  courses  to  prepare  stu-* 
denU  for  various  *  heaUh  occupa- 
tionsi4ii  most  of  the  occtipati6ns  for 
which  on-the-job  tramimt  has  been 
the  usual  means  of  prep^nfGSbv  em- 
ployers now  prefer  persons 
have  bompleted  one  of  these  foil! 
programs. 


can  be  efitered  with  up  to  2  years  of 
formal  training  are  about  the  same 
as  the  average.  People  in  health  oc- ' 
cupations  that  require  graduation 
firom  college  earn  from  one-aiKl-a- 
quarter  times  to  twice  these  average 
earnings-  Aipong  the  occupations 
for  which  average  yearly  earnings 
arc  reported  in  tbe  Handbook,  the 
top  15  include  8  of  the  professional 
health  x>ccupations,  including  all  6 
medical  practitioners. 

\ 

Outlook 


-<TEimlngs 

Earnings  of  health  woricers  range 
from  the  highest  paid  occupations- 
physicians— ta  that  of  hospital  at- 
tendanu,  whose  earnings  are  three- 
fourths  of  the  average  for  all  nonsu- 
pervisory  woricejs  in  private  indus- 
try, except  farming.  Earnings  for 
the  other  health  occupations  that 


Overall  employment  in  the  health 
field  is  expected  to  grow  much 
&ster  than  the  average  ifor  aU  occu- 
pations throu^  the  mki-I980*s, 
although  the  rates  Qf  growth  will 
differ'  considerably    among  in- 
dividual     health  occupations. 
Among  the  ^factors  that  are  ex- 
pected  to  contribute  to  an  increase 
the  clemand  for  health  care  are 
popujattoii  growth  and  t^  poblicl^ 
incr^ing  -  health  consciousness* 
Expansion    of   coverage  under 
prepayment  programs  that  make  it 
easier  for  persons  to   pay  for 
hospitalizatidn  and"  medical  care 
also  will  contribute  to  growth  in  this 
field.    Other   openings   will  be 
created  each  year  by  the  increasing 
expenditures  by  Federal,  Sjatc,  and 
local  govertunenu  for  health  care 
andservices. 

lA  addition  to  jobs  created  by  em- 
plo3r)nent  growth,  many  new  wor-  , 
kers  Will  be  needed  each  year  to 
repla<!^e  those  who  retire,  <Kj,  or 
leave  the  field  for  other  feasons. 

Recent  expansion  of  training  pro- 
grams in  most  df  the  occupations » 
will  add  to  the  "supply  of  trained 
health  service  personnel  The  em-  » 
ployi^ient  outlook  in  the  various  oc- 
cupations ranjes  from  excellent  tcf  * 
competitive,   depending   on   the  V, 
balance  between  supply  of  workers 
and  expected  openings.  jSee  the  in- 
dividual statemenu  for  the  outlook 
for  each  occupation. 
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DENTAL  OCCUPATIONS 


Proper  dental  care  is  an  integral 
part  of  overall  health  car^.  This  sec- 
tion foctises  on  the  dental  profes- 
f  sion  and  the  three  ke>  dental  occu- 
pations. 

Dentists  examine  and  treat  pa- 
tients for  oral  diseases  and  abn<^-. 
malities,  such  as  decayed  and  im- 
pacted teeth.  To  an  increasing  ex- 
tent, however,  modem  dentistry  is 
enfphasizing  education  in'  the 
proper  tart  of  teeth  and  gums  to 
prevent  future  dental  probMms  be 
fore  they  6ccur.  ^ 

Dental  hygifnists  are  the' 
•dental  auxiliary  workers  requiri 
by  each  State  to  be  lipensed.  They 
scale,  clean,  and  polish  teeth,  ex- 
pose X*rays,  aiul  instruct  patients  in 
proper  oral  hygiene. 

Dental  ^istants  prepare  pa? 
tients  for  treatment  and  assist 
dentuts  while  they  are  workmg  wit^i 
patients.  They^^-wo^^  primarily  in 
private  offices. 

Dental  laboratory  technicians 
prepare  various  dental  and 
orthodontal  *  appliances  from 
models  and  specifications  received 
from  dentists.  This  work  requires 
patience,  minute  attention  to  detail, 
and  a  high  degree  of  manual 
dexterity. 


Dentists  extract  teeth  and  substitute 
artificial  dentures  designed  for  the 
individual  patient  They  also  per- 
form corrective  surgery  of  the  gums^ 
and  supporting  bones.  In  additidh, 
they  may  clean  teeth. 

Dentists  spend  most  of  their  time 
yn\h  patients,  but  may  devote  some 
time  to  laboratory  Nyork  such  as' 
making  dentures  and  inlays.  Most 
dentists,  however— particularly  in 
large  cities— send  their  laboratory 
work  to  commercial  firms.  Some 
dentists  also  ^«£afftloy  dental  hy* 
y_ygienists  to  clean  patients 'teeth  and 
provide  instruction  for  patient  self- 
care.  (See  statement  on  Dental  Hy- 
gienists.)  They  also  may  employ 
other  assistants  who  perform  office 
work,  assist  in  "charrside"  duties. 


and  provide  therapeutic  services 
under  the  supervision  of  the  dentist 

Most  dentists  are  general  practi- 
timers  who  provide  many -types  of 
dental  care;  about  10  percent  are 
specialists.  The  largest  group  of 
specialists  are  orthodontists,  who 
straighten  teeth.  The  next  largest 
group,  or^  surgeons,  operate  on 
the  mouth  and  jaws.  TKlTfemainder 
specialize  in  pedodontics  (dentistry 
for  children),.penodontics  (treating 
the  gums),  prostbodontics  (making 
artificial  teeth  or  dentures);  en- 
dodontics (root  canal  therapy); 
public  health  dentistry^  and  oral 
pathology  (diseases  of  the  mouth). 

About  4  percent  of  all  dentists  . 
teach  in  dental  schools,  do 
research,  or  administer  dental 
health  programs  on  a  full-time 
basts.  Many  dentists  m  pnvate  prac- 
tice do  this  work  on  a  part-time 
basis, 

PIf  c«t  of  Employmtnt 

Over  105,000  dentisu  were  at 
work  in  the  United  Sutesin  1974— 


DENTISTS 

«  (D.O.T,,072.I08) 

Nature  of  tho  Work  - 

Dentists  examine  teeth  and  other 
tiuues  of  the  mouth  to  diagnose  dis- 
eases or  abnormalities.  They  take 
X-tays,  fill  cavities,  straighten 
teeth,  and   trea|^gilm  diseases. 
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9  of  every  10  wej^  in  private  prac- 
tice  About  6*500  served  as  com-f 
missioned  officers'  in  the  Ann3l 
Forces,  and 'about  IJOO  had  other 
types  of  Federal  Government  posi- 
tions—chiefl);  in  the  hospitals  and 
clinics  o/  thfe- Veterans  Administra- 
tion and  the  Public  Health  Service. 
Women  dentists  represent  only 
abo^t  2  percent  of  th'e  profession, 
but  their  Bufnber  is  increasing. 

Training,  Oth«r  Qualiflcatfont, 
and  Advancamant 

A  license  ip  practice  dcmtistry  is 
required  in  ail  States  and  the^  Dis- 
trict of  Columbia!  ^o  qualify  for  a 
hcense,  a  candidate  must  be^a  grad* 
uate  of  an  approved  dental  school 
and  pass  a  Slate  board  examination. 
In  1974,  49  Slafes  and  the  District 
of  Columbia  recognized  the  ex- 
amination given  by  the  National- 
Board  of  Dental  Examiners  as  a 
substitute  for  the  written  part  of  the 
State       board     '  examinations. 
Delztware  also  requires  new  gradu-* 
ates  to  serve  1  year  of  hospital  in- 
ternship, in  addition  to  passing  the 
written  examination.  Most  State 
licenses  permit  dentists  to  engage  in 
both  general  and  specialized  prac- 
tice. In  1 3  States,  however,  a  dentist 
cannot  be  licensed  as  a  "^>ecialist*' 
without  2  or  3  years  of  graduate  - 
education  and  passing  a  special 
State  examination.  Few  States  per- 
mit dentists  licensed  in  other  States 
to  practice  in  their  jurisdictions 
without  further  examinatiofi. 

Dental  colleges  require  from  2  to 
4  years  of  predental  education. 
However,  of^hose  students  entering 
dental  schooM«-f9»74,  76  percent 
had  a  baccalaureate  or  master's 
degree.  Predental  edocation  must 
include  courses  in*the^iences  and 
humanities.   5— 
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Competition  is  keen  for  admis- 
sion to  dental  schools  In  selecting 
students,  schools  give  considerable 
weight  to  college  grades  'and 
amount  of  college  education.  In  ad- 
dition, all  dental  schools  participate 
in  a  nationwide  admission  testing 


program,  and  scores  earned  on 
these  tests  are  considered  along 
with  information  gathered  about 
the  applicant  through  recomrnen- 
dations  and  interviews.  Many  State- 
supported  dental  schools  also  give 
preference  to  residents  of  their  par- 
ticular States.- 

Dental  school  training  generally 
lasts  4  academic  years  although 
some  institutions  condense  this  into 
'  3  calen^  years.  Studies  begin  with 
an  -emphasis  on  classroom  instruc- 
tion and  laboratory  woiic  in  basic 
sciences  such  as  anatomy, 
microbiology,  biochemistry,  and 
physiology.  Courses  in  clinical 
sciences  and  preclinical  technique 
also  ^tre  provided  at  this  time.  The 
last  2  years  are  spent  chiefly  in  a 
dental  clinic,  treating  patients. 

The  degree  of  Doctor  of  Dental 
Surgery  (D.D.S.)  is  awarded  by 
most  dental  colleges.  An  equivalent 
degree,  Dogtor  of  Dental  Medicihe 
(D.M.D.),  is  conferred  by  18 
schools. 

Dentists  who  want  to  do 
research,  teach,  or  become  spe-, 
cialists  must  spend  an  additional  2 
to  4  years  in  advanced  dental  train- 
ing in  programs  operated  by  dental 
schools,  hospitals,  and  other  institu- 
tions of  higher  education. 

Dental  education  is  very  costly 
-because  of  the  length  of  time 
required  to  eamnhe  dental  degree. 
However,  Federal  funds  provide  a 
limited  number  of  loans  for  dental 
students,  and  scholarships  are  a- 
vailable  for  qualifying  students  who 
agree  to  a  minimum  of  2  years^ 
Federal  service: 

The  profession  of  dentistry 
requires  both  manual  skills  and  a 
high  level  of  intelligence.  Deittists 
should  have  good  visual  memory, 
excellent  judgment  of  space  and 
sfiajSc;  delicacy  of  touch,  and  a  high 


degree  of  manual  dexterit/,  a^  well 
a^  scientific  ability.  Good  business 
sense,  self-discipline,  and  the  ability 
to  instill  confidence  are  helpful  for 
success  in^  private  practice.  4ligh 
school  students  whq  want  to 
become  dentists  are  advised  to  take 


courses  in  biology,  chemistry, 
health,  and  mathemati(:s. 

Most  dental  gradu^es  open  their 
own  offices  or  purcrffee  established 
practices.  Some  start  m  pracuce 
with  established  dentists,  to  gain  ex* 
penence  and  to  save  the  money 
required  to  equip  an  officefothers 
may  enter  residency  or  internship 
tmining   programs   in  approved 
hospitals.  Dentists  who  enter  the 
Armed  Forces  are  commissioned  as 
captains  m  the  Army  and  Air  Force 
'  and  as  lieiitenants  in  the  Navy. 
Graduates  of  recognized  dental 
schools  are  eligible  for  Federal  Civil 
Service,  positions  and  for  commis- 
sions (equivalent  to  lieutenants  in 
the  Navy)  in  the  U.S.  Public  Health 
Service. 


Employment  Outlook 


Employment  opportunities  for^ 
^  dentists  are  expected  to  be  excel- 
lent through  the  mjd-I980's'.  Dental 
school  enrollments  have  grown  in" 
recent  years  because  of  federally 
assisted  construction  of  addition^ 
training  facilities.  'However,  unless 
schools  expand  beyond  present 
levels,  the  number  of  new  entrants 
to  the  field  is  expected  to  fall  short 
of  the  number  needed  to  f^l^ 
openings  created  by  growth  of  the 
occupation  and  by  those  who  die  or 
retire  from  the  professiqn. 

Employment  of  dentists  is  ;ex- 
pected  to  grow  faster  than  the 
average  for  a)l  occupations  due  to 
population  growth,  increased 
awareness  that  regular  dental  care 
helps  prevent  and  control  dental 
diseases,  and  the  expansion  of 
prepayment  arrangemenU  which 
make  it  easier  for  people  to  afford 
dental  services.  In  addition,  dental 
public  health  programs  will  need 
qualified  administrators  and  dental 
colleges  will  need  additional  faculty 
members.  Many  dentists  will  con- 
tinue to  serve  in  the  Armed  Forces. 
*  Fluoridation  of  community  water 
supplies  and  improved  dental  hy- 
gieni  may  prevent  some  tooth  and 
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gmn  disorders,  and  preserve  teeth 
that  might  otherwise  be  extracted 
However,  since  the  preserved  teeth 
Mdll  need  care  in  the  future,  these 
mea;^res  may  increase  rather  than 
decrease  the  demand  for  dental 
care.  New  techniques,'  equipment, 
and  drugs,  as  well  as  the  expanded 
use  of  dental  hygienists,  assistants, 
and  laboratory  technicians  should 
enable  individual  dentists  to  care 
for  more  patients.  Howeve"?,  these 
developments  are  not  expected  to 
offset  the  need  for  more  denusts. 

Earnings  and  Working 
.  Conditions 

During  the  first  year  or  two  of 
practice,  dentist^  often  earn  little 
more  than«the  minimum  needed  to 
covet  expenses,  but  their  earnings 
usually  rise  rapidly  as  their  practice 
develops.  Specialists  generally  earn 
considerably  more  than  general 
practitioners,  "fhe  average  income 
of  dentists  in  1974  was  about 
5^8,000  a  year,  according  to  the 
limited  information  available.  En  the 
Federal  Government,  'new  gradu- 
ates of  dental  schools  could  expect 
to  start  at  $15,481  a  year  in  late 
1974.  >s 

Location  is  one  of  the  rtiajor  fac- 
tors affecting  the  income  of  dentists 
who  open  their  own  offic^es.  For  ex- 
ample, in  high-income  urban  areas, 
dental  services  a^e  in  great  demand, 
however,  a  practice  can  be^ 
developed  most  quickly  in  small 
towns,  where  new  dentists  easily 
become  known  and  where  the>  may 
face  less  competition  from 
established  practitioners.  Although 
the  income  from  practice  in  small 
towns  may  rise  rapidly  at  first,^over 
the  long  run  the  level  of  earnings, 
Mike  the  cost  of  living,  may  be  lower 
than  it  is  in  larger  communities. 

Most  dental  offices  are  open  5 
days  a  week  and  some  dentists  have 
evening  hours.  Dentists  .usu^llv 
work  between  40  and  45  hours  a 
week,  althoug}\  many  spend  more 
than  50  hours  a  week  in  the  office. 
Dentists  often  work  fewer  hours  as 


the>  grow  older,  and  a  considerable 
number  conunue  m  part-tune  prac- 
tice well  be>ond  the  usual  retire- 
ment  age. 

Sourcm  of  Additional 
Information 

Persons  who  wish  to  practice  in  a 
given  St^e  should  obtain  the 
requirements  for  licensure  from  the 
board  of  dental  examiners  of  that 
*State  Lists  of  State  boards  and  of 
accredited  dental  schools,  as  well  as 
information  on  dentistry  as  a 
career,  is  available  from:  * 

Amencan  Dental  Assocutjon.  Council  on 
Denta]  Education.  211  East  Chicago^ 
Ave  .Chicago. lit  606 U 

Amencan  Association  of  Dental  Schools, 
1625  Massachusetu  Ave  NW . 
.Washington,  D  C.  20036. 

Students  should  contact  the 
director  of  student  financial  aid  at 
the  school  they  attend  to  get  infor- 
mation about  Federal  loans  and 
scholarships. 


'    DENTAL  ASSISTANTS 

(D.O.T.  079:378) 

\Natura  Of  tha  Work 

Dental  assistants  work  with 
dentists  as  the>  examine  and  treat 
patients.  The  assistant  makes  the 
patients  comfortable  in  the  dental 
chair,  prepares  them  for  treatment, 
and  obtains  their  dental  records. 
The  assistant  hands  the  dentist  the 
proper  instruments  and  materials 
^nd  keeps  the  patient's  mouth  clear 
by  using  suction  or  other  devices. 
Dental  assistants  prepaire  materials 
for  making  impressions  and  restora- 
tions and  expose  X*rays  an4 
process  dental  ,  X  ray  film  as 
directed  by  the  dentist.  They  also 
provide  oral  health  instruction  and 
prepare  instruments  for  stenli2a 
tion. 

Dental  assistants  perform  a 
^ariety  of  duties  that  donotM'equire 
the        dentist's  professional 
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knowledge  and  skill.  Some 
assistants  make  casts  of  the  teeth 
and  mouth  from  impressions  taken 
by  the  dentist.  These  casts  are  used 
by^enlists  and  technicians  to  make 
dentures.  Some  assistants  apply 
medicine  to  the  teeth  and  oral  tis- 
sue, remove  excess  cement  used  in 
the  fiWm^  process  from  surfaces  of 
the  teeth,  and  place  rubber  dams  on 
the  teeth  to  isolate  them  for  in- 
dividual treatment.  Some  dental 
assistants  manage  the  office  and  ar- 
range and  confirm  appointments, 
receive  patients,  keep  treatment 
records,  send  bills,  receive  pay- 
ments, and  order  dental  supplies 
and  materials. 

The  work  of  the  dental  assistant 
should  not  be  confused  ^ith  that  of 
the  dental  hygienist  who  scales  and 
cleans  the  teeth.  (See  statement  on 
Dental  Hygienists  elsewhere  in  the 
Handbook.)  ^  ' 

Placas  of  Emptoymant 

ISfearly  120,000  persons,  practi- 
cally all  of,them  women,  worked  as 
dental  assistants  in  1974;  about  1 
out  of  10  worked  part  time. 

Most  dental  assistants  work  in 
private  dental  offices,  either  for  in- 
dividual dentists  or  for  groups  of 
dentists.  Many  of  the  remainder 
work  in  dental  schools,  hospital 
dental  departments,~State  and  local 
public  health  departments,  or 
private  clinics.  The  Federal 
Government  employs  dental 
assistants,  chiefiy  in  the  Public 
Health  Service,  the.  Veterans  Ad- 
ministration, and  the  Armed 
Forces. 

Training,  Other  Qualifications, 
and  Advancement 

Most  dental  assistances  learn  their 
skills  on  the  job.  An  increasing 
number,  however,  are  trained  in 
formal  post-high  school  programs. 
About  260  such  prograrfjs  were  ac- 
credited by  the  Council  on  E>ental 
Education  of  the  American  Dental 
Associatiori  (ADA)  in  1974.  Some 
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D«nUI  attJtUnU  pr«par«  maUriatt  for  making  impratttont. 


were  supported  by  funds  authorized 
under  FederaJ  legislation 

Most  post-high  school  courses  in 
dental  assisting  are  given  in  junior 
and  community  colleges  or  in  voca 
tional  or 'technical  schools.  More 
than  three-fourths  of  these  pro- 
grams last  I  year  and  lead  to  a  cer- 
tificate or  diploma  Graduates  of  2- 
year  programs  offered  in  junior  and 
community  colleges  earn  an  as- 
sociate degree  upon  completion  of 
specialized  training  and  liberal  arts 
courses  The  minimum  requirement 
for  any  of  these  programs  is  a  high 
school  diploma  or  its  equivalent 
Sorae  schools  also  require  typing  or 
a    science    or    business  course 
Although    some    private  schools 
offer  4-  to  6-month   courses  in 
dental  assisting,  these  are  not  ac- 


credited by  the  dental  profession. 
High  school  students  interested 

in  careers  as  dental  assistants  are 
'advised  to  take  courses  in  biology, 

chemistry,  health,  typing,  and  office 

practice. 
Approved  dental  assisting  cur- 

ricuftims   include   classroom  and 

laboratory  instruction  in  skills  and 

related  theory  and  usually  a  general 
occupational  orientation.  Trainees 
get  practical  experience  in  affiliated 
dental  schools,  local  clinics,  or 
selected  dental  offices. 

A  corres|x)ndence  course  ac- 
credited by  the  American  Dental 
Association  is  available  for  em- 
ployed dental  assistants  who  are 
learning  on  the  job  or  who  other- 
wise are  unable  to  participatp  in 
regular  dentaJ  insisting  programs  on 
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a  full-time  Ixasis.  The  correspwn- 
dence  program  is  equivalent  to  I 
academic  year  of  study,  but 
generally  requires  about  2  years  to 
complete. 

Graduates  of  accredited  dentaJ 
assistant  programs  who  successfully 
Complete  an  examination  ad- 
ministered by  the  Certifying  Board 
of  the  American  E>ental  Assistants 
Association  may  become  Certified 
Dental  Assistants.  Certification  is 
acknowledgement  of  an  assistant's 
•qualifications  but  is  not  generally 
required  for  employment.  * 

After  working  I  or  2  years,  dental 
assistants  sometimes  seek  to  add  to 
their  skills  by  becoming  dental  hy- 
gienists.  Prospective  dental 
assistants  who  foresee  this  possibili- 
ty should  plan  carefully  since  credit 
earned  in  a  dental  assistant  program 
usually  is  not  applicable  toward 
requirements  for  a  dental  hygiene 
certificate. 


Employment  Outlook 

Employment  opportunities  for 
dental  assistants  are  expected  to  be 
excellent  through  the  mid-1980's, 
especially  for  graduates  of 
academic  programs  in  dental  assist- 
ing. Part-time  opportunities  also 
will  be  very. favorable. 

Employment  of  dental  assistants 
is  expected  to  grow  faster  than  the 
average  for  all  occupations,  largely 
because  recent  graduates  of  dental 
schools  have  been  taught  to  use 
assistants  in  their  practice.  In  addi- 
tion, the  increase  in  the  demand  for 
dental  services  which  ^tenis.  from 
population  growth,  a  growing 
awareness  of  the  impprtance  of 
regular  dental  care,  and  the  increas- 
ing ability  of  people  to  pay  for  care 
will  contribute  to  the  demand  for 
dental  assistants.  For  example,  in- 
creased participation  in  dental 
prepayment  plans  and  public  pro- 
grams such  as  Medicaid  bring 
dental  services  within  the  reach  of 
many  who  could  not  afford  them 
otherwise. 
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DENTAL  OCCUPATIONS 

In   addition   to  j<5b  op>^ings 
created  by  growth  in  the  demand 
for  dental  assistants,  thousancu  of 
«    assistants  also  will  be  required  each 
^    year  to  replace  those  ^ho  leave  the 
■field. 

Eamfngs  and  WorMng 
Conditiont 

Salary  depends  largely  on  the 
assistant's  education  and  ex- 
perience, the  duties  and  responsi- 
bilities attached  to  the*  pai^icular 
job,  and  geographic  location.  Most 
dental  assistants  eahied  annual 
salaries  between  $5,200  and  S7,800 
in  1974,  according  to  the  limited 
data  available. 

In  the  Federal  Government,  ex- 
perience and  the  iamount  and  type 
of  education  determine  entrance 
salaries  In  late  1974,  a  high  school 
graduate  who  had  6  months  of 
general  experience  started  at 
$6,764  a  year;  graduates  of  an 
ADA-approved  1  -year  training  pro- 
gram who  had  an  additional  year  of 
general  experience  could  expect  to 
start  at  $7,596  a  year. 

Although  the  40-hour  workweek 
prevails  for  dental  assistanW-^e 
schedule  is  likely  to  include  work 
on  Saturday  A  2-  or  3-week  paid 
vacation  is  common.  Some  dentists 
provide*  sick  leave  and  other 
benefits.  Dental  assistants  who 
work  for  the  Federal  Government 
receive  the  same  employee  benefits 
as  other  Federal  workers. 

Dental  assistants  work  in  a  well- 
lighted,  clean  environment.  They 
must  be  careful  in  handling  X-ray 
and  other  equipment. 

^    Sources  of  Additional 
>  ^  ^  Information 

Information  about  career  oppor- 
tunities,, scholarships,  accredited 
dental  assistant  programs,  including 
the  correspondence  program,  and 
requirements  for  certificauon  is 
available  from. 

'  Ameiicaii  t>ental  Antstants  As90ciatx)n, 
,211  E  Chicago  Ave,  Chicago.  III. 
60611 
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Oih^  material  on  opportunities 
for  dentai  assistants  is  available 
from: 

Division  of  Dental  Health,  Public  Health  Ser- 
.  vice,  hS.  Department  of  Health,  Edu- 
cation, and  Welfare,  Washington,  D.C 
20201 


DENTALJiYGIENISTS 

^'^    (D.O.J.  0*78.368)    \  ^ 

Nature  of  the  Work 

Dental  hygienists  are  oral  health 
Clinicians  and  edqcators  who  aid 
the  public  in  developing  and  main- 
taining good  oral  health.  As  mem- 
bers of  the  dental  health  team, 
dental  hygienists  may  perform 
preventive  and  therapeutic  services 
under  the  supervision  of  the  dentist. 
Specific  fesponsibilities  of  the  hy- 
gienist  vary«  depending  on  the  law 
of  the  State  where  the  hygienist  is 
employed,  but  may  include,  remov- 
ing (ieposits  and  stains  from  pa- 
tients' teeth,  providing  instructions 
for  patient  self-care,  and  dietetic 
and  nutritional  counseling;  and  the 
application  of  medicine  for  the 
prevention  of  tooth  decay.  They 
take  medical  and  dental  histories, 
expose  ^nd  develop  dental  X-ray 
films,  make  model  impressions  for 
study,  and  prepare  other  diagnostic 
aids  for  use  by  the  dentist.  Pain  con- 
trol and  restorative  procedures  also 
are  handled  often  by  dental  hy- 
gienists. 

Dental  hygienists  who  work  in 
school  systems  examine  children's 
teeth,  assist  dentists  in  determining 
the  dental  treatment  needed,  and 
report  their  findings  to  parents. 
They  also  clean  teeth  and  give  in- 
struction on  correct  mouth  care 
Some  help  to  develop  classroom  or 
assembly  programs  on  oral  health 
-Dental  hygienists  employed  by 
health  agencies  work  in  dentai 
clinics.  A  few  assist  in  research  pro- 
jects. Those  having  advanced  train- 
ing may  teach  in  schools  of  dental 
hygiene. 
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Pieces  of  En)ploym#nt  , 

Nearly  23,000  persons,  most' of 
them  women,  worked  as  dental  hy- 
gienists in  1974.  Many  work  part 
time.  Most  work  in  prK^ate  dental 
offices;  Public  healtlr  agencies, 
school'  systems,  industrial  plants, 
clinics,  hospitals,  dental  hygiene 
schools,  and  the  Federal  Govern- 
ment are  other  sources  of  employ- 
ment for  dental  hygienists.  Some 
who  are  graduates  of  bachelor'^ 
degree  programs  are  commissioned 
officers  in  the  Armed  Forces. 

Training  end  Other 
Qualtficetions 

Dental  hygienists  must  be 
licensed.  To  get  a  license,  a  can- 
didate must  be  a  graduate  of  an  ac- 
credited dental  hygiene  school,  ex- 
cept in  Alabama,  and  pass  both  a 
written  and  clinical  examination.  In 
1974,  candidates  in  49  States  and 
the  District  of  Columbia  could 
complete  part  of  the  State  licensing 
requirements  by  passing  a  written 
examination  given  by  the  National 
Board  of  Dental  Examiners. 
.  In  order  to  practice  in  a  different 
State,  a  licensed  dental  hygienist 
must  pass  the  State's  examination. 
However,  at  least  19  States  grant 
licenses,  without  further  examina- 
tion, to  dental  hygienists  already 
licensed  jn  certain  other  States. 

In  1975,  163  schools  of  dental 
hygiene  in  the  United  States  were 
accredited  by  the  American  Dental 
As^iation.  Most  programs  grant  a 
certificate  or  an  associate  degree; 
others  lead  to  a  bachelor's  degree. 
Some  institutions  offer  poXh  types 
of  programs.  Twelve  schools  offer 
master's  degree  programs. 

Copipletion  of  an  associate 
degree  program  is  sufficient  for 
dental  hygienists  who  want  to  prac- 
^ce  in  a  private  dental  office.  In 
order  to  do  research,  teach,  and 
work  in  public  or  school  health  pro- 
grams, a  baccalaureate  degree 
usually  is  required. 
The  minimum  requirement  for 
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a^imission  to  a  school  of  dcntaJ  hy- 
giene ts  graduaUon  from  high 
school  Several  schools  which  offer 
the  bachelor *s  degree  admit  stu- 
dents to  the  dental  hygiene  program 
only  a^ter  they  have  completed  2 
years  of  college  Man/  schook  also 
require  that  applicants  take  an  ap- 
titude test  given  by  the  American 
Dental  Hygienists  Association. 

The  curriculum  in  a  dentaJ  hy- 
giene RTOgram  consists  of  courses  in 
the  basic  sciences^  derttaJ  sciences, 
and  liberal  arts  These  schools  offer 
laboratory     work»     clinical  ex- 
perience, and  classroom  instruction 
in    subjects    such    as  anatom>, 
chen\istr>»  histology,  penodontolo- 
g>,  pharmacology,  ahd  nutntion 
People  who  want  to  become 
,   dentaJ  hygienists  should  Jbe  those 
who  enjoy  working  with  others.  The 
ability  to  put  patients  at  ease  in  an 
uncomfortable  situation  is  helpful. 
Personal  neatness  and  cleanliness, 
Manual  dexterity,  and  good  health 
^so  are  important  qualities  Among 
the  courses  recommended  for  high 
school     students    interested  in 
careers  in  this  occupation  are  biolo- 
gy, health,  chemistry,  and  speech. 

Employment  Outiopk 
• 

Employment  opportunities  for 
dental  hygienists  ac^  expected  to  be 
.  very  good  through  the  mid-1980*s. 
Despite  an  anticipated  rise  in  the 
number  of  graduates  from  schools 
of  dental  hygiene,  the  demand  is  ex 
pected  to  be  greater  than  the 
number  available  for  employment  if 
current  trends  in  enrollments  cbn- 
tinue.  There  also  should  be  very 
good' opportunities  for  those  desir- 
ing part-time  employment,  and  for 
those  willing  to  work  in  rural  areas 

Employment  of  dental  hygienists 
is  expected  to  grow  much  faster 
than  the  average  for  all  occupa- 
tions, because  of  an  expanding 
population  and  the  growing  awa^e-  ' 
ness  of  the  importance  of  regular 
dental  care  Increased  participation 
in  dental  prepayment  plans  and 
more  group  practice  aniong  dentists 
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D«nt«1  hygl«nists  teach  the  techniques  of  mouth  care. 


^3^fesult  in  new  jobs  for  dental  hy- 
gienists Dental  care  programs  for 
children  also  may  lead  to  more  em- 
ployment opportunities  in  this  field. 

Earnings  and  Working 
CQndltiont 

Earnings  pf  dental  hygienists  are 
affected  by  the  type  of  employer, 
education  and  experience  of  the  in-^ 
dividual  hygienist,  and  the  geo-^ 
graphic  location.  Dental  hygienists 
who  work  in  private  dental  offices 
usually  are  salaried  employees, 
although  some  are  paid  a  commis- 
sion for  work  performed,  or  a  com- 
bination of  salary  and  commission. 


Dental  hygienists  working  full 
time  earned  average  salanes  of 
about  $10,400  a  year  in  1974,  ac- 
cording to  the  limited  data  availa- 
ble. This  salary  was  slightly  above 
the  average  for  all  nonsupervisory 
workers  in  private  industry,  except 
farming.  In  late  1974,  the  Federal 
Government  paid  dental  hygmnists 
^yith  no  experience  starting  salaries 
of$7^96ayear. 

Dental  hygienists  employed  full 
time  in  private  offices  usually 
worked  between  35  and  40  hours  a 
week.  They  may^work  on  Saturdays 
or  during  evening  hours.  Some  hy- 
gienists work,  for  two  dentists  or 
more.  ^ 
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DENIAL  OCCUPATIONS  \ 

Dental  hygienists  usually  work  in 
clean,  well-lighted  offices.  Impor- 
tant health  protections  for  persons 
in  this  occupation  are  regular  medi- 
cal checkups  and  strict  adherence 
to  established  procedures  foi;  using 
X-ray  equipment  and  for  disinfec* 
tion. 

Dental  hygienists  who  work  for 
school  systems,  health  agencies, 
and  the  Federal  or  State  govern- 
ments have  the  same  Hours,  vaca- 
tion, ^ick  leave,  retirement,  and 
health  msurance  benefits  as  other 
v^orkers  in  these  organizations. 

Sources  of  Addltfonai 
Information 

For  information  about  accredited 
programs  and  the  educational 
requirements  needed  to  enter  t|iis 
occupation,  contact- 
Office  oC  Education,  American  Denul  Hy< 
*  "gientfU  A«ociation.  211  E.  Chicago 
Ave..  Chicago,  III.  606 U. 

Other  material  .on  opportunities 
for  dental  hygienists  is  available 
from: 

Division  of  Dcnusuy.  Public  Health  Service. 
U.S.  Department  bf  Health,  Education, 
and  Welfare.  9000  Rockville  Pike. 
Bcthcsda.Md.  20014. 

The_Jtate  Board  of  Dental  Ex- 
aminers in  each  State,  or  the  Na- 
tional Board  of  Dental  Examiners, 
211  E.  Chicago  Ave.,  Chicago,  111. 
60611,  can  supply  information  on 
licensing  requirements. 


DENTAL  LABORATORY 
TECHNfCIANS 

(D.O.T.  712.381) 

Nature  of  tft«  Work  ^ 

Dental  "  technicians  make 
dentures  (artificial  teeth),  fabricate 
metal  or  porcelain  crowns  and  in- 
lays to  restore  teeth,  construct 
bridges  of  metal  and  porcelain,  to 
replace  missing  teeth,  and  make 
other    dental    orthodontic  ap- 


pliances. All  work  is  done  following 
written  instructions  submitted  by 
the  dentist,  using  models  and  im- 
pressions made  by  the  dentists  of 
patients'  teeth  or^ouths. 

Trainees  in  beginning  jobs 
usually  mix  and  pour  plaster  into 
casts' and  molds  and  perforin  other 
simple  tasks.  As  they  gain  ex- 
penence,  they  do  more  dilficult 
laboratory  work.  Some  dental 
technicians  do  all  kinds  of  laborato- 
ry work.  Others  ag?  specialists  wnp 
make  crov^ns  and  bridges,  arrangi^ 
artificial  teeth  on  dental  appliances, 
proces^lastic  materiafs,  work  with 
dental  o^mics  (porcelain),  or 
make  castings  of  gO)d  or  metal  al- 
loys. To  perform  their  wdrk,  techni- 
cians use  small  hand  instruments  as 
well  as  special  electnc  lathes  and 
dnll^,  high-heat  furnaces,  and  other 
kinds  of  specialized  laboratory 
equipment.  « 
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Plactt  of  EmploynfiMt 

About  32,000  persons  worked  as ' 
dental  technicians  in  1974;  an  esti* 
mated  one-fifth  were  women  Most 
work  in  commercial  laboratories, 
either  as  employees  or  as  owners  of 
tfie  business.  Commercial  laborato- 
ries, which  handle  orders  from 
dentists,  usually  employ  fewer  than 
10  technicians.  Hdvtrever,  a  few 
large  laboratories  employ  over  200 
technicians. 

Almost  5,000  dental  technicians 
work  in  dentists'  office^.  ^|^ers 
work  for  hospitals  that  "provide 
dental  services  and  for  the^  Federal 
Government,  chiefly  in  veterans. 
Administration  hospitals  and  clinics 
and  in  the  Armed  Fo'rces.  Establish- 
ments that  manufacture  dental 
materials  and  equipment  also  cm- 
ploy  dental  technicians  as  technical 
or  sales  represent^ves.  % 
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Dental  laboratories  arc  located 
mainly  in  large  cities  and  populous 
States. 

Training,  Oth«r  Quailflcatlons, 
.       knd  Advaneamtnt 

Aithough  no  minimum  formal 
education  is  needed  to  entei^  this 
occupation,  a  high  school  diploma 
is  an  asset  Most  dental'techniciafis 
learn  their  craft  on  the  job  This 
training  i^s^^ly  lasCs  4  or  5  years.  ' 
depending  on  the  trainee's  previous 
'texpcriencc.  ability  to  'master  the 
techniques.  aAi  the  number  of  spe- 
cialized areiSo  bp  learned  A  few 
public  yocaiional  high  schools  offer 
courses  in  denj^Iaboratory  work 
that  may  be  t^en-  in  conjunction 

*  with  on-the-job  training. 

In  1974*.  2-year  education  pro- 
grams accredited  by  the  Americao' 
Dental  Association  yfere  offered  in 
38  schools  High  scKool  graduation 
or  equivalent  education^  is  fequire^^ 
A>  enter  these  p^-ograms.  The  first' 
7ear  of  training  includes  formal 
classroom  instruction  in  dental  law 
and  ethics,  chemistry,  *  ceramics, 
'meti^Uurgy,^  anci  othew  related  sub- 
jects. During  the  second  yf  ar.  the 

*  ftudent^  gets  supetvise^  practical 
experience  in  the  school  or  'dental 
lab^jratory.  Afte^r  cOmiJletjpn  of  the  ^ 
2*year  training  program,  the' trainee 
generally  needs- ^bout  3  mdre  ^ears 
(3r;practical  experience  to  develop 
the  skills  lieeded  in  onder  to  .be, 
recognized  as .  ^a  weil-qualified 
den^l  technician. 

Dental  technicians  may  bc^me 
Certified  Dental  fechnicians^after  ' 
pa&jing  written  and  •  practical"  ex- 
aminations gi^en  by  the  National 
Soard  for  Certification,  *  a  trust 
established  >  by  the  National  -As- 
sociation of  Dental  Labo.ratories. 
Certification  is  becoming  increas- 
ingly igiporlant  as  evidence  of  d 
technician's^  competence.  Well- 
qualified  technicians  can  'advance 
to  managers  and  supervisors. 

Among  the  personal  qualifica- 
tions that  employers  look  for  in 
selecting  trainees  are  a  high  de^^ree 
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of  manual  cftxtei-ity,  good  color 
perception,  patience,  and  a  liking 
for  detailed  work.  High  school  stu- 
dents interested  in  careers  in  this 
occupation  are  advised  to  take 
courses  in  art.  crafts,  metal  ^hop^ 
blueprint  reading,  and  sciences. 

Emph>ym«nt  Outlook 

Job  opportunities  for  well- 
qualififed  dental  technicians  are  ex- 
pected to  be  excellent  through  the 
mid-1980's.  Some  e^^nenced 
technicians  should  be  ablp  to 
establish  laboratones  of  therr  own. 
A  technician  whose  work  has 
become  known,  to  several  dentists 
in  a  community  will  have  the  best 
prospects  of  buiWmg  'a  successful 
business. 

Employment  of  dental  techni- 
cians is  expectfed  to  grow  faster 
than  the  average  for  all  occupauons 
due  to  expansion  of  dental  prepay- 
ment plans  and  the  increasing 
number  of  older  ,  people  *  who 
require  dentures.  In  addition,  the 
number  of  dentists  is  not  expected 
to  kfeep  pace,  with  the  demand  for 
their  services;  to  devote  more  time 
fo  treatment  of  patients,  dentists 
will  send  more  and  more  of  their 
laboratory-  work  to  commercial 
firms,,  or  hire  dental  technicians  to 
V-rork  du-ectly  for  them. 

In  additibn  to  job  opportunities 
.creates  by 'growth,  many  p{>enings 
for .  dental  technicians  will  occur 
each  year  because  of  the  need  to 
replace  technicians  who  transfer  to 
other  fielflsof  work,  reftre,  or  (Jie.* 


Earnings  and  Working 

Conditions  > 

Dental  technician  trainees  who 
worked  in  commercial  laboratones 
earned  an  average  of  approximately 
$4,700  a  year  jn  1974.  Technicians 
with  5  years*  experience  or  more  in 
fblhrnercial  laboratories  generaUy 
earned  between  $10,500  aid 
$14,300  a  year,  depending  on  their 
skill  and  experience.  'This,  was 
higher  than  the  average  earnings  for 


all  nonsupervisory  .workers  m 
pnvate  mdustry,  .except  farming. 
Technicians  who  specialized  in 
ceramics  received  the  highest  sala- 
ries. Large  dental  laboratories  em- 
ploy supervisors  or  managers  who 
usually  earii  more  than  technicians. 
In  general,  earnings  of  self-em- 
ployed technicians  are  higher  than 
those  of  salaried  workers. 

In  the  Federal  Government,  grad- 
uates oD  ADA -approved  programs 
witiv^o  experience  were  pafd  start- 
ing salane^  of  S7.596  a  year  in  late 
1974,  Expenenced  dentai  techni- 
cians employed  in  the  Federal 
Government  generally  earned 
between  Si 0.520  and  SI 5.1 32  an- 
nually. *  '  \ 

Salaned  technicians  usually  work 
40  hours  a  week  but  self-employed  . 
technicians  frequently  work  longer 
hours.  Many  technicians  in  com- 
mercial laboratones  rec^eive  paid 
holidays  and  vacations  and  some 
also  receive  paid,  sick  leave, 
bonuses,  and  other  fnngc  benefitj. 
Technicians  employed  by  the 
Feder^rCovemment  have  the  same 
benefits  as  *bther  Federal  -em- 
ployees, 

Sourcas^  Additional 
information 

For  information  about  training 
and  a  Ust  of  approved  Schools  con- 
tact: 

American  Denial  Aisoctauon.  Council  on 
Desu]  Education.  2 II  E  Chicago  Ave.. 
Chk^.  01. 60611  4  ' 

Information  on  scholarships  is 
available'  from  dental  technology 
schools  or  from: 

The  American  Fund  for  Dental  Educatkm. 
211  E.  Chicago  Ave..  Chk:afo.  Ul. 
60611. 

For  information  on  career  oppor- 
tunities ih  commercial-  laboratories 
and^  requirements  for  certification, 
contact: 

Nauonai  AMoctation  of  DenuJ  Laboratonet. 
3801  Ml  Vernon  Ave..  Alexandria;  Va. 
22305. 


MEDICAL  PRACTITIONERS 


Medical  practitioners  Nvork  to 
prevent,  cure,  and  alleviate  disease. 
This  group  includes  almost  four 
times  as  man>  physicians  as  all 
other  practitioners  combined. 

Physicians*  osteopaths,  and 
chiropractors  all  treat  diseases  that 
Bptci  the  entire  body,  chiroprac- 
tors and  osteopaths  emphasize 
manipulation  of  muscles  and  bones, 
especially  the  spine  Optometrists 
care  for  the  e>es,  and  podiatrists 
care  for.  foot  diseases  and  deformi- 
ties. Veterinarians  treat  animals. 

All  of  these  occupations  are 
closely  regulate<^.  States  require 
that  medical  practitioners  be 
licensed  and  pass  a  State  board 
exacih.  Only  physicians,  qsteopaths, 
podiatrists,  and  veterinarians  can 
use  drugs  and  suiigery  in  their  treat- 
ment. 

Among  ,the  six  medical  practi- 
tioner occupations,  requirements 
for  a  license  vary  from  6  to  9  years 
of  postsecondary  education.  After 
graduation  from  college,  d^eopaths 
must  complete  a  4-year  progra'm 
and  physicians  generally  3-  or  4- 
year  programs.  Most  States  require 
.a  1-year  internship^ or  rc^dency  for 
both  physicians  and  osteopaths.  , 
Physicians  who  specialize  must 
spend  more  years  in  residency  and 
pass  a  specialty  board  examination 
Most  schools  of  chiropractic 
require  that  students  complete  2  ^ 
years  of  college  preceding  their  4- 
year  program.  Optometrists, 
podiatrists,  and  veterinarians  all 
must  complete  a  minimum  of  2 
years  of  college  before^  beginning 
the  4«year  program . 

The  proportion  of  women  among 
the  medicSrpfofessions  vahes.  All 
occupations  have  fewer  than  10 
percent.   However,   this  num^r 


represents  a  growth  .over  the  past 
fevr  >ears,  aixi  student  enrollments 
indicate  that  this  percentage  will  in- 
crease* at  an  accelerated  rate  in  the 
future. 

All  medical  practitioners  must 
have  the  ability  and  perseverance  to 
complete  .  the  years  of  study 
required.  Medical  practitioners 
should  be  emotionally  stable,  able 
to  make  decisions  in  emergencies, 
aS^d  have  a  strong  desire  to  help  the 
sick  and  injured.  Sincerity  and  the 
ability  to  relate  toaiid  gam  the  con- 
fidence of  patients  also  are  impor* 
tant  qualities  for  medic^  practi- 
tioners. 


CHmOPRACTOBS 

(D.O.T.  079.1087 

Natur*  of  jSia  Work 

Chiropractic  is  a  system  of  treat- 
ment based  on  the  principle  that  a 
person's  health  is  determined  large- 
ly by  the  nervous  system,  and  that 
interference  with  this  system  im- 
^rs  norrpal  functions  and  lowers 
resistance  to  disease.  Chiropractors 
treat  patients  primarily  by  manual 
manipulation  ot4>arts  of  the  body, 
especially  the  spinal  column. 

Because  of  the  emphasis  on  the' 
spine  and  its  position,  most 
chiropractors  use  X  rays  extensive- 
ly ^to  aid  in  locating  the  source  of 
patients*  difficulties.  Iiy  ad^tion.to . 
manipulation,  some  chiropractors 
use  such  supplementary  measures 
as  water,  Hght,  and  hea^  therapy, 
and  prescribe  dret,  exercise,  and 
rest.  Most  State  laws  restrict  the 
type  of  supplementary  treatment 


permitted'  in  chiropractic. 
Chiropractic  as  a  system  for  healing 
does  not  include  the  use  of  drugs  or 
surgery. 

Placet  of  Employnfitrtt 

About  18,000  persons,  6  percent 
of  them*  wome<S>i  practiced 
chiropractic  in  1974.  •  Most 
chiropnaictors  are  in  private  prac- 
tice. Some  are  salaried  assistants  of 
established,  practitioners  or  work 
for  chiropractic  clinics  and  industri- 
al firms.  Others  teach  or  conduct 
research  at  chiropractic  colleges. 
More  than  two^fifths  of  'all 
chiropractors  are  located  in 
California,  Michigan,  Missouri, 
New  York,  Pennsylvania,  and 
Texas. , . 

Training,  Othtr  QuaHflc«tionai 
and  A(hfanc«m#nt 

All  50  States  and  the  Oistrict  of 
Columbia  regulate  the  practice  of 
chiro^llctic  and  grant  licenses  to 
chiropractors  who  meet  certain 
educational  requirements  and  pais^ 
a  State  board  examination. 
Although  the  type  of  practicie  per- 
mitted and^e  educational  require- 
ments for  a  license  vary  con- 
siderably, from  one  State  to  another. 
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most  Staies^Tequirc  succJfesful 
cbmpletion  of  a  4-year  chiropractic 
course  following  2  years  •  of 
preprofcssional  college  work  In  ad- 
dition, several  Stales  require  that 
chiropractors  pass  a  basic  science 
examination  Chiropractors 
•"licensed  in  one  State  may  obtain  a 
license  in  most  other  Stales  by 
reciprocity. 

In  1 974»  there  were  1 2  chiroprac- 
tic colleges.  All  require  2  years  of 
college  before  entrance,  and  some 
require  that  specific  courses  be 
taken  during  these  2  years.  Most 
chiropractic    colleges  emphasize 
courses  in  manipolation  and  spinal 
adjustments.  Others  offer  z  broader 
curriculum^  mcliiding  subjects  such 
as. physiotherapy  and  nutrition.  In 
most  c^iiropractic  colleges,  the  first 
2  years  of  the  curriculum  are 
devoted  chiefly  to  classroom  and 
laboratory  work  in  subjects  such  as 
anatomy,     *  physiology,        and  ^ 
biochemistry.'  During  the  last  2 
years,  students  bbtain  practical  ex- 
perience in  college  clinics.  The 
degree  of  Doctor  of  Chiropractic 
(D.C.)   is  awarded   to   students  • 
completing  4  years  of  chiropractic 
training. 

Chiropractic  requires  considera- 
ble hand  dexterity  hut  not  unusual 
strenjgth  or  endurance.  Persons 
desiring  to  become  chiropractor^ 
should  be  able  to  wonk  indepen- 
der^  and  handle  responsibility.' 
ThcTBility  to  work  with  detail  is  im-  - 
portant.  Sympathy  and  understand- 
ing are  among  personal  qualities 
considered  desirable  in  dealing  ef- 
fectively with  patients. 

Most  newly  licensed  chiroprac- 
tors either  set  up  a  new  practice  or 
purchase  an  established  one.  Some 
start  as  salaried  chiropractors  to 
acquire  experience  and  funds 
needed  to  establish  their  own  prac- 
'  tice.  A  moderate  financial  invest- 
ment is  usually  necessary  lo^open 
and  equip  an  office. 
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expected  to  increase  faster  than  the 
average  for  all  occupauons  to  the 
mid-1980*s  as  pliblic,acceptance  of 
chiropractic  healing  continues  to 
grow  In  addition  to  openings  that 
will  result  from  increasing  demand, 
an  even  greater  number  of 
chiropractors  will  be  needed  to 
replace  those  who  die,  retire,  or 
leave  the  occupation  for  other 
reasons. 

The  supply  of  chiropractors, 
however,  also  has  begun  to  expand 
rapidly.  Enrollments  m  chiropracuc 
colleges  are  growing  dramatically, 
in  apparent  response  to  the  broader 
public  acceptance  of  the  profes- 
sion. As  more  studeHts  graduate 
and  the  number  of  active  practi- 
tioners swells,  new  'chiropractors 
may  fiftd  it  increasingly  difficult  to 
establish  a  practice  in  those  areas 
where  other  practitioners  already 
are  located.  The  best  opportunities 
for  new  chiropractors  may  be  in 
areas  with  comparatively  few 
i^tablished  practitioners. 


Arocnctn  Chuoprictjc  A»octttx>a,  2200 
Gnad  Ave,  £>c$  Moioet.  lowt  503 1 2. 

Inicm^naJ  Chzropnctort  Awoctinoa,  741  $i 
Brady  Sl,  Davenport,  Iowa  52S08. 

For  information  on  requirements 
for  admission  to  a  specific 
chiropractic  college,  contact  the 
admissions  office  of  that  school. 


OPTOMETRISTS 

(D  OT.  079.108) 

N«tur«  of  th«  Work 


Earnings  and  Woridng 
Conditions 

III  chiropractic,  as  in  other  types 
of  independent  practice,  earnings 
are  rel^^tively  low  in  the  beginning, 
but  ri^  after  (he  first  few  years.  In- 
comes of  chiropractors  vary  widely. 
Earnings  for  beginning  chiroprac- 
tors were  between  $12,000  and 
$15,000  a  year  in  1974..  Ex- 
perienced chiropractors  earned  an 
average  of  about  $28,000,  accord- 
ing to  limited  data  available, 
although  many  earn  considerably 
more.  ^ 

«.8ourcas  of  Additional 
information 


Empioymant  Outlooic 

The  number  of  chiropractoi^  is 


The  State  board  of  licensing  in 
the  capital  of  each  Stale  can  supply 
OftCormation    on    State  licensing 
'  requirements. 

General  ■  information  on 
chiropractic  as  a  career  and  a  list  of 
schools  of  chiropractic  are  availa- 
ble from: 


About  I  out  of  every  2  persons  in 
the  United  States  needs  eye  care. 
Optometrists  provide  most  of  this 
care.  They  examine  people's  eyes 
for  vision  problems,  disease,  and 
other  abnormal  conditions,  and  test 
for  proper  depth  and  color  percep- 
tion and  the  ability  to  focus  and 
coordinate  the  eyes.  When  necessa- 
ry, they  prescribe  lenses  and  treat- 
ment. Where  evidence  of  disease  is 
present,  the  optometrist  refers  the 
patient  to  the  appropriate  medical 
practitioner.    Most  optometrists 
supply  tl\e  prescribed  eyeglasses 
and  fit  and  adjust  contact  lenses. 
Optometrists '  also  prescribe  cor- 
rective eye  exercises  or  other  treat- 
ment not  requiring  drugs  or  sur- 
gery. 

Although  most  optometrists  are 
in  general  practice,  some  specialize 
in  work  with  the  aged  or  with  chil- 
dren. Others  work  only  with  per- 
sons having  partial  sight  v^o  can  be 
helped  with  microscopic  or  tele- 
scopic lenses.  Still  others  ve  con- 
cerned with  the  visual  safety  of  in- 
dustrial workers.  A  few  op- 
tometrists teach  or  do  research. 

Optometrists  should  not  be  con- 
fused with  either  ophthalmologists', 
sometime  referred  to  as  oculists,  or 
with  di^nsing  opticians.  Ophthal- 
mologists are  physicians  who  spe- 
cialize in  medical  eye  care,  eye  dis- 
eases and  injuries,  perform  eye  sur- 
gery, and  prescribe  drugs  or  other 
eye  treatment,  as  well  as  lenses. 
Dispensing  opticians  fit  and  adjust 
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e>egiasses  according  to  prescnp 
tions  wnltcn  b>  ophlhalmologtsts  or 
optomctnsts,  the>  do  not  examine 
c>es  or  prescnbe  treatment  iSec 
statement  on  Dispehsmg  Opa 
cians. ) 

PiacM  of  Employmtnt  * 

In  1 974,  there  were  about  l^iOOO 
practicing  optometrists  Although 
women  currently  make  up  only  3 
percent  oPthe  profession,  the  pro- 
portion of  women  enroled  in  op- 
tometry schools  has  been  increasmg 
in  recent  years 

Most  optomctnsts  are  in  solo 
practice  Others  are  in  partnerships 
or  group  practice  with  other  op- 
tometrists or  doctors  as  part  of  a 
professional  health  care  team 

Some  optometrists  work  in  .spe- 
cialized hospitals  and  eye  clinics  or 
teach  in  schfi^ols  of  optometry 
Others  work  for  the  Veterans  Ad- 
ministration, public  and  private* 
health  agencies,  and  ^iivdustrial 
health  insurance  companies.  About 
500  optometrists  serve  as  commis- 
sioned   officers    in    the  Armed 


Forces.  Optometrists  also  ma>  act 
as  consultants  to  engineers  spe- 
cializing in  safety  or  hghtmg,  educa- 
tori  m  remedial  reading,.or  serve  as 
members  of  health  advisory  com* 
mittees  to  Federal,  State,  and  local 
governments. 

According  to  a  recent  survey, 
about  2  optometrists  out  of  5  prac- 
uce  HI  towns  of  under  25,000  in- 
habitants. 


Training,  Other  Qualifications, 
and  Advancement 

All  States  and  the  Distnct  of 
Columbia  require  tHat  optometnsts 
be  licensed  Applicants  for  a  license 
must  have  a  Doctor  of  Optometry 
degree  from  an  accredited  op- 
lometric  school  and  pass  a  State 
board  examination.  In  some  States, 
applicants  are  permitted  t9  sub- 
stitute the  National  Board  of  Op- 
tometry examination,  given  in  the 
third  and  fourth  year  of  optometric 
school,  for  part  or  all  of  Ihe  written 
State  examination.  Several  States 
allow  applicants  to  be  licensed 


vrithoiit  length)  examination  if  they 
have  a  Ifiense  in  another  Stfite. 

The  Doctor  of  Optometry  degree 
require  a  minimum  of  6  >ears  of 
college  consisting  of  a  4->ear 
professional  degree  program 
preceded  by  at  least  2  years  of 
preoptometric  study  at  an  ac- 
credited university,  college,  or  ju- 
nior college,  in  1974,-there  were  12 
schools  and  colleges  of  optometry 
approved  by  the  Council  on  Op- 
tome^iiie— Education  of  the  Amer- 
ican Optometnc  Association. 
Requirements  for  admission  to 
these  schools  usually  include  cour- 
ses in  Enghsh,  mathemaucs, 
physics,  chemistry,  and  biology,  or 
zoology.^onae  schools  also  require 
courses  in  psychology,  social  stu- 
dies, literature,  philosophy,  and 
foreign  languages. 

Since  most  optometnsts  are  self- 
employed,  business  ability,  self- 
discipline,  and*  the  ability  to  deal 
with  patients  tactfully  are  necessary 
for  success. 

Many  beginning  optometnsts 
enter  into  associate  practice  with  an 
optomettlst  or  other  health  profes- 
.  Others  either  purchase  an 
established  practice  or  set  up  a  new 
practice.  Some  take  salaried  posi- 
tions to  obtain  experience  and  the 
necessary  funds  to  enter  their  own 
practice.  ♦  * 

Optometrists  wishing  to  aidvance 
in  a  specialized  field  may  study  for  a 
Master's  or  Doctor  of  Philosophy 
degree  in  physiological  optics,  neu- 
rophysiology, public  health  ad- 
ministration,  health  information 
and  communication,  or  health  edu- 
cation.  Optometrists  who  enter  the 
Armed  Forces  as  career  officers 
have  the  opportunity  to  work 
toward  advanced  degrees  and  Jtq  do 
vision  research,  requirements 


Em|jf1oyment  Qutk>ofc  * 

Employment  opportunities  for 
optometrists  are  expected  to  be 
favorable  through  the  mid-1 980'$. 
The  number  of  new  graduates  from 
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schools  of  optomttry  is  expecied  to 
be  adequate  to  fill  the  positions 
made  available, ,  by  employment 
growth  and  the  need  to  replace  op- 
tometrists who  die  and  retire. 

Employment  of  optometrists  is 
expected  to  grow  about  as  fast  as 
the  average  for  all  occupations  An 
increase  in  the  total  population, 
^especially  in  the  groups  most  likely 
'to  need  glasses — older  people  and 
white-coilar -workers— is  the  main 
factor  contributing  to  the  expected 
growth  in  the  occupation  Greater 
recognition  of  the  importance  of 
good  visions  for  efficiency  at  school 
and  work,  and  the  possibility  that 
more  persons  will  have  health  in- 
surance to  cover  optometric  ser- 
vices, also  should  increase' the  de- 
mand for  optometric  services. 

Eamir>g$,and  Working 
Conditions 

In  1974,  net  earnings  of  new  op- 
tometry graduates  averaged  about 
$13,500,   while   experienced  op- 
tometnsls  averaged  about  530,000 
annuall>.  Optometrists  working  for 
the  Federal  Government  earned  an 
average  of  $17,500  a  year  in  late 
1974.  Incomes  vary  greatly,  de- 
pending upon  location,  specializa- 
tion,   and    other    factors.  Op- 
tometrists entering  solo  practice 
begin  at  approximateI>  the  same  m- 
come  level  as  those  entering  as- 
sociateship  or  group  practice.  How- 
ever,   after    several    years,  op- 
tometrists in  associateship  pr  part- 
nership practice  may  earn  substan- 
ti^ally  more  than  their  solo  practi- 
tfoneV  counterparts. 

Inde'pendent  practitioners  can  set 
their  own  work  schedule.  Soj 
work  over  40  hours  a  week>  wtclud- 
tng  Saturday.  Since  the  work  is  not 
physically  strenuous,  optomelriStSv 
often  can  continue  to  practice  after  \ 
the  no^al  retirement  age. 

.  SoUro«s  of  Additional 
information 

Information  on  optometry  as  a 
career  and  a  fispof  sc'holarships  and 
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loan  funds  offered  by  various  State 
associations,  societies,  and  institu- 
tions are  available  from: 

Ameocan  Optomctnc  Assocxaiioo,  7000 
Chippewa  Sl,  St  Louxs,  Mo  63 1 19 

Federal  Hcaitlv  Professions  Loans 
are  available  for  pptometnc  stu- 
dents who  meet  (certain  financial 
needs  requirements,  ^or  informa- 
tion on  this  financial  aid  and  on 
required  prebptometry  courses, 
contact  ind  i  vidual  optometry 
schools.  The  Board  of  Optometry  in 
the  capital  of  each  State  can  supply 
a  list  of  optometry  schools  ap- 
proved by  that  State,  as  well  as 
licensing  requirements. 


OSTEOPATHIC 
PHYSICIANS 

(D.O.T.  071.108) 

Naturt  of  tht  Work 

Osteopathic  physicians  diagnose 
and  treat  diseases  or  maladies  of  the 
human  body.  They  are  particularly 
concerned  about  problems  involv- 
ing the  muscles  or  bones.  One  of 
the  basic  treatments  or  therapies 
used  by  osteopathic  physicians  cen- 
ters on  manipulating  these  systems 
with  the  hands  Osteopathic  physi- 
cians also  use  surgery ,  drugs,  and  all 
other  accepted  methods  of  medical 
c^re. 

Most  osteopathic  .physicians  are 
**family  doctors-"  whq  cttgagc  in 
geheral  pj^eljce  Tiiase  physicians 
usua1{>t-^  patients  in  their  offices, 
e  house  calls,  and  treat  patients 
in  osteopathic  and  some  city  and 
county  hospitals  Some  doctors  of 
osteopathy  teach,  do  research,  or 
write  and  edit  scientific  books  and 
journals. 

^  In  recent  years,  specialization  has 
increased.  In  1974,  about  25  per- 
cent were  practicing  specialties  in- 
cluding internal  medicine,  neurolo- 
gy and  psychiatry,  ophthalmology, 
pediatrics,  anesthesiology,  physical 
medicine  and  reTiabilit^tidn,  derma- 


tology, obstetrics  and  gynecology, 
pathology,  proctology,  radiology, 
and  surgery. 

Placts  ^  Efnpioymant 


About  14,500  osteopathic  physi- 
cians were  practicing  in  the  United 
States  in  1974,  nearly  9  percent 
were  wqmen.  Nearly  all  osteopathic 
physicians  were  in  private  practice. 
Lc3S  than  5  percent  had  full-time 
salaried  positions  in  osteopathic 
hospitals  and  colleges,  private  in- 
dustry, or  government  agencies. 

Osteopathic     physicians  are 
located  chiefly  in  those  States  that 
have  osteopathic  hospital  facilities. 
•    In    1974.    almost    half   of  all,^ 
osteopathic  .  physicians    were    in  * 
Michigan,  Pennsylvania,  New  Jer- 
sey, Ohio»  and  Mi^uri.  Twenty- 
/  *three  States  and  the  District  of 
Columbia  each  had  fewer  thai>  50 
osteopathic  physicians.  More  than 
half  of  all  general  practitioners  are 
located  in  towns  and  cities  having 
fewer  than  50,000  people,  spe- 
cialists, however,  practice  mainly  in 
large  cities 

Training  and  Othtr 
Qualifications 

A  license  to  practice ,  as  an 
osteopathic  physician  is  required  in 
all  States.  To  obtain  a  license,  a 
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candidate  must  be  a  graduate  of  an 
approved  scboot  of  osteopathy  and 
pass  a  State  board  examination  In 
1 3  Suies  and  the  District  of  Cblum- 
buu  candidates  must  pass  an  ex- 
amination in  the  basic  sciences  be* 
fore  they  are  eligible  to  take  the 
professional  examination,  35  Sutes 
and  the  District  of  Columbia  also 
require  a  period  of  internship  in  an 
approved  hospital  after  graduation 
from  an  osteopathic  school  The 
National  feoard  of  Osteopathic  Ex 
aminers  also  gives  an  examination 
which  is  accepted  by  some  Stales  as 
a  substitute  for  state  examination 
All  Stales  except  Alaska  and 
California  grant  licenses  without 
further  examination  to  properly 
qualified  osteopathic  physicians  al 
ready  licensed  by  another  State 

Although  3  ♦  years  of 
preosteopathic  college  work  is  the 
minimum  entrance  requirement  for 
schools  of  osteopathy,  almost  all 
osteopathic  students  have  a 
bachelQr*s  degree  Preosteopathic 
education  must  include  courses  in 
chemistry,  physics,  biology,  and  En 
glish  Osteopathic  colleges  require 
successful  completion  of  3  to  4 
years  of  professional  study  for  the 
degree  of-  Doctor  of  Osteopathy 
(D.O.).  During  the  first  half  of 
professional  training,  emphasis  is 
placed  on  basic  sciences  such  as 
anatomy,  physiology,  pathology, 
and  on'the  principles  of  osteopathy, 
the  remainder  of  the  study  is 
devoted  Jargely  to^vTorJfSwith  pa- 
tients in'hpspitals  and  clinicsS. 

After  graduation,  neariy  alPdoc- 
tors  of  osteopathic  n^edicine  servk  a 
l2'month  internship  at  I  of  the  73 
osteopathic  hospitals  that  th^ 
American  Osteopathic  Associ^^n 
has  approved  for  ^intcnjx'tfaining 
Those  who  wish  to5ecome  spe- 
cialists must  have  2  to  5  years  of  ad- 
ditional training*  followed  by  2 
years  of  supervised  practice  in  the 
sfSecialty. 

The  osteopathic  physician's 
training  is  vefy  costly  because  of 
the  length  of  time  it  takes  to  e^m 
Ihe  D.O.  degree.  However,  Federal 


funds  provide  a  hmiied  number  of 
loans  for  students,  and  scholarships 
are  available  to  those  v^ho  qualify, 
and  agree  to  a  minimum  of  2  years* 
Federal  service. 

The  seven  schools  of  osteopathy 
admit  students  on  the  basis  of 
grades  received  jn  college,  scores 
on  the  required  Medical  College 
Admissions  Test,  and  the  amount  of 
preosteopathic  college  v^ork 
completed.  The  applicant's  desire 
to  serve  as  an  osteopathic  physician 
rather  than  as  a  doctor  trained  in 
other  fields  of  medicine  is  a  very 
important  qualification.  The  col 
leges  also  give  considerable  weight 
to  a  favorable  recommendation  by 
an  osteo^ftthjc  physician  familiar 
^tihxhk  applicarit's  background 

Ne^y  qualified  doctors  of 
osteopathic  medicine.  usually 
estacjish  their  own  practice, 
although  a  growing  number  are  en- 
teringlgroup  practice.  A  few  v^ork 
as  assKtants  to  experienced  physi- 
ciansjor  become  associated  with 
osteopathic  hospital^.  In  view  of  the 
variatidn  in  State  laws,  persons  v^ho 
v^ish  to  becorfie  osteopathic  physi* 
cians  should  study  carefully  the 
professional  and  legal^equirements 
of  the  State  in  which  tRe>  piaii  to 
practice.  The  availability  of 
osteopathic  hospitals  and'  clinical 
facilities  also  should  be  considered. 

Persons  who  wish  to  become 
osteopathic  physicians  must  h^ve  a 
strong  desire  to  practice 
osteopathic  principles  of  healing. 
They  must  be  willing  to  study  a 
great  deal  throughout  their  career 
to  keep  up  with  the^ latest  advances 
in  osteopathic  medicine.  They 
should  have  a.keen'sense  of  touch, 
emotional  stability,  and  self-con- 
fidence A  pleasant  personality, 
friendliness,  patience,. and  the  abili- 
ty to  deal  with  people  also  are  im- 
portant. - 

Empfoynfient  Outlook 

'  Opportunities    for  osteopathic' 
physicians  are  expected  to  be  very 
go^   tl^rough    1980.    With  the 
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plann^  expansion  of  schools  of 
usteopatjiic  m^icine,  by  1985  the 
number  of  osteopathic  physicians 
available  is  expected  to  be  in  rough 
balance  ^ilh  the  openings  created 
by  grov^th  in  the  occupation  and  by 
those  who  die  or  retire  from  the 
profession.  Greatest  demand 
probably  will  continue  to  be  in 
Stales  where  osteopathic  medicine 
IS  a  widely  accepted  method  of 
treatment*  ^uch  as  Pennsylvania 
and  a  number  of  Midwestern  States. 
Generally,  prospecl:>  for  beginmng 
a  successful  practice  are  likely  to  be 
best  m  rurai  areas,  small  towns,  and 
city  suburbs,  where,  young  doctors 
of  osteopathy  may  establish  their 
professional  reputations  more  east- 
iy  than  m  the  centers  of  large  cities. 

The  osteopathic  profession  is  ex- 
pected  to  grow  faster  than  the 
average  for  all  occupations  through 
the  mid-i980's  because  of  the  ex- 
tensipn  of  prepayment  programs  for 
hospitalization  and  medical  care  in- 
cluding Medicare  and  Medicaid, 
population  growth,  and  the 
establishment  of  additional 
osteopathic  hospital  facilities. 

Earnings  and  Working 
Conditions 

In  osteopathic  medicine,  as  in 
many  of  the  other  health  profes- 
sions, incomes  usually  nse  rtiar- 
kedly  after  the  first  few  years  of 
practice.  Earnings'  of  individual 
practitioners  are  determined  mainly 
by  ability,  expenen^,  geographic 
location,  and  the  income  level  of 
the  community  served.  In  1974,  the 
average  income  of  general  "practi- 
tioners after  business  expenses  was 
about  $31,000,  according  to  the 
limited  data  available.  This  income 
IS  very  high  in  comparison  with 
other  professions.  Speciahsts 
usually  had  higher  incomes  than 
general  practitioners. 

Many  osteqpathic  physicians 
work  more  than  50  or  60phours  a 
week.  Those  in  general  practice 
work  longer  and  more  irregular 
hours  than  specialists. 
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SourcM  of  AddMonal 
Information 

People  who  wish  to  pracuce  In  a 
given  State  should  find  out  about 
the  requircmcnis  for  hcensure 
directly  from  the  board  or  ex- 
aminers of  that  Stale  Information 
oh  Federal  scholarships  and  loans  ts 
available  from  the  Director  of  Stu- 
dent  Financial  Aid  at  the  individuaJ 
schools  of  osteopathy  For  a  list  of 
State  boards,  as  well  as  genera]  in- 
formation on  osteopathy  as  a. 
career,  contact 

American  Osteopathic  Auociatjon.  Office  of 
Qsi*<jpathic  Education.  212  Eajt  Ohio 
St  .Ch»ca^.  Ill  60611 

American  Asaocution  of  Colleges  of 
Oitfcopathic  Medicine.  4720  Mont- 
gomery Lane.  Washington.  D  C  20014 
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PHYSICIANS 

([/OT.  070  lOl'and  108) 

Nature  of  th«  Work 


People  in  the  United  States  visit  a 
physician  on  the  average  of  about  5 
times  a  year  either  for  treatment  of 
an  illness  or  injury  or  else  for  a  rou- 
tine checkup.  Physicians  diagnose 
diseases  and  treat  people  who  are 
sufFcnng  from  injury  or  disease. 
They  also  try  to  prevent  jllness  by 
advising  pauentj^on  self-care  re- 
lated to  diet  and  exercise  Physi- 
cians generally  examine  and*  treat 
patients  in  their  own  offices  and  in 
hospitals,  but  they  also  may  visii  pa- 
tients at  home. 

A  decreasing  percentage  of  the 
physicfans  who  provide  patient  care 
(about  one-fifth  in  1974)  are 
general  practitioners,  the  others 
specialize  in  one  of  the  52  fields  for 
which  there  is  grafiuate  training 
The  largest  specialties  are  internal 
medicine,  general  surgery,  ob- 
stetrics and  gynecology,  psychiatry; 
JJcdiatrics,  radiology,  anesthesiolo- 
gy, ophthalmology,  pathology,  and 
orthopedic  surgery. 

Some  physicians  combine  the 
practice  of  medicine  with  research 


or  teaching  in  medical  schools 
Others  hold  full-time  research  or 
teaching  positions  or  perform  ad- 
mrnistrative  work  in  hospitals, 
professional  associations,  and  other 
organizations  A  few  are.primanly 
engaged  in  writing  and  editing 
medical  books  and  magazines 

Places  of  Employment 

About  335,000  ph:^3icians  were 
professionally  active  m  the  United 
States  in  1974,  about  7  percent  of 
them  were  women.  The  recent  in- 
crease in  female  enrollment  m 
medical  schools,  points  to  a  larger 
number  of  women  doctors  in  the  fu- 
ture. 

About  9  out  pf  1 0  physicians  pro- 
vided patient  care  services.  Nearly 
200.000  of  these  had  ofHce  prac- 
tices, more  than  91,000  others 
worked  as  residents  or  full-time 
staff  in  hospitals.  The  remaining 
physicians— about  29.000— taught 


or^^^^rfonned   administrative  or 
resea^h  duties.^ 

In   1975.   19,000  graduates  of 
foreign  medical  schools  served  as  . 
hospital  ^sidents  in  this  country. 
To  be  appointed  to  approved  re- 
sidencies in  U,S.  hospitals,  these 
graduates,  except  \v\  special  in- 
stances, must  obtain  a  certificate 
after  passing  an  examination  given* 
by  thc^iicational  Commission  for  / 
Forefgn  Medical  Graduates.  " 

The  Northeastern  Stales  have  the 
highest  ratio  of  physiciairs  to  popu- 
lation and  the  Southern  States  the 
lowest.  General  practitioners  are  ' 
much  more  'widely  spread  geo- 
graphically tha(n  specialists,  who 
tend  to  be  concentrated  in  large  ci-  , 
ties. 

Training  and  Other 
jOfaaflflcation* 

'  All-^ates  and  the  District  of 
Columbia  require  a  license  to  prac- 
'tice  medicine.  To  qyalify  for  a 
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license,  a  candidate  must  be  a  grad 
uate    pf   an    approved  medical 
school,  pass  a  licensing  examina 
tion.  and  in  34  States  and  the  Dis 
trict  of  Columbia  serve  a  I  year 
hospital  residency    Eleven  States 
require  candidates  to  pass  a  special 
examination  in  the  basic  sciences  to 
become  eligible  for  the  licensing  ex 
amination 

Licensing  examinations  are  given 
by  State  boards  The'  National 
Board  of  Medical  Examiners  also' 
gives  an  examination  Nvhich  is  ac 
cepted  by  48  Stales  and  the  District 
of  Columbia  as  a  substitute  for 
State  examinations  Although 
physicians  lM:ensed  in  one  State 
usually  can  get  a  Ircense  to  practice 
in  another  without  further  examina- 
tion, some  States  limit  this 
reciprocity 

In  1974.  there  were  114  ap- 
proved schools  in  the  United  States 
in  which  students  could  begin  th^ 
study  of  medicine  Of  these,  103 
awarded  the  degree  of  Doctor  of 
Medicine  (M  D  ),  one  school  of- 
fered a  2-year  program  in  the  basic 
medical  sciences  to  students  who 
could  then  transfer  to  regular  medi 
cal  schools  for  the  last  semesters  of 
study. 

Most  medical  schools  require  ap- 
plicants to  have  completed  at  least 
'3  year^  of  college  education;  some 
require  4  years.  A  few  medical 
schools  allow  selected  students  who 
have  exceptional^  qualifications  to 
begin  their  professional  study  after 
2  years  of  college.  Most  students 
who  enter  medical  schools  ha)re  a 
bachelor's  degree. 

Courses  necessary  for  pre  medical 
study  include  undergraduate  work 
in  English,  physics,  biology,  and  in-  .* 
organic  and  orgamic  chemistry.  Stu 
dent^  should  take  courses  in  the  hu- 
manities, mathematics,  and  the  so- 
G^l  sciences  to.  acquire  a  bfoad 
general  education.  Other  factors 
considered  by  medical  schools  in 
admitting  students  include  their 
college  records  and  their  scores  on 
the  Medical  College  Admission 
^est.  which  is  taken  hy  almost  all 
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appliccmts  Consideration  also  is 
g^iven  to  the  applic2uit*s  char^ter, 
personality,  and  leadership  quali- 
ties, as  shown  by  personal  inter 
views,  letters  of  recommendation, 
and  extracurricular  activities  in  col- 
lege.  Many  State-supported  medi- 
cal schools  give  preference  to  re- 
sidents of  their  particular  States  and 
'  sometimes,  those  of  nearby  States. 

The  traditional  4-year  course  of 
study  leading  to  the  M.D.  degree  is 
offered  by  50  medical  schools.  In 
the  remaining  schools,  students 
with  demonstrated  ability  may  be 
allowed  to  pursue  a  shortened  cur- 
riculum* Most  of  these  last  3  years, 
but  a  few  schools  offer  the  M.D. 
degree  within  6  years  of  high  school 
graduation. 

The  first  semesters  of  medical 
school  training  are  spent  primarily 
in  laboratories  and  classrooms, 
learning  basi^^^edical  sciences 
such  as  anatoim ,  biochemistry , 
physiology,  /"^  pharamacology, 
microbiology,' and  pathology.  Dur- 
ing the  last  semesters,  students 
spend  most  of  their  time  in  hospitals 
and  clinics  under  the  supervision  of 
experienced  physicians.  They  learn 
to  take  case  histories,  perform  ex- 
aminations, and  recognize  diseases. 

Many  new  physicians  acquire 
training  beyond  the  1,-year  hospital 
residency.  Those  who  plan  to  be 
general  practitioners  often  spend  an 
additional  year  or  two  .as  hospital 
residents.  To  become  ccrtifred  spe- 
cialists, physicians  must/pass  spe- 
cialty board  examin^ons.  To 
qualify  for  these  examinations,  they 
must  spend  from  2  to  4  years— de« 
pending  on  the  specialty— .yi  ad- 
vanced hospital  training  as  re* 
sidents,  followed  by  2  years  or  more 
of  practice  in  the  specialty.  Some 
doctors  who  want  to  teach  or  do 
research  take  graduate  work  lead 
ing  to  the  master's  or  Ph.  D.  degree 
in  a  field  such  as  biochemistry  or 
microbiology. 

Medical  training  is  very  costly 
because  of  the  long  time  required  to 
earn  the  medical  degree.  However, 
many  pnvate  scholarships  and  loans 
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are  available  for  medical  education. 
In  addition.  Federal  funds  provide 
a  bmited  number  of  loans  for  stu* 
dents,  an^  scholarships  are  availa- 
ble  to  those  who  qualify  and  agi^^ 
to  a  nunimum  of  2  years*  Federal 
service. 

Persons  who  wish  to  become 
physicicms  must  have  a  strong 
desire  to  serve  the  sick  and  injured.. 
They  must  be  willing  to  study  a 
great  deal  takeep  up  with  the  latest 
advamces  in  medical  science.  Sin- 
centy  and  a  pleasant  personality  are 
assets  that  help  physicians  gam  the 
confidence  of  patients.  Prospective 
physicians  should  be  emotionally 
stable  £md  able  to  mcike  decisions  in 
emergencies. 

The  majority  of  newly  qualified 
physicians  open  their  own  offices  or 
join  associate  or  group  practices. 
Those  who  have  completed  I  year 
of  graduate  medical  education  (a  1- 
year  residency)  and  enter  active 
military  duty  initially  serve  as  cap- 
tains in  the  Army  or  Air  Force  or  as 
lieutenants  in  the  Navy.  Graduates 
of  medical  schools  are  eligible  for 
commissions  as  senior  assis^^qjt  sur- 
geons (equivalent  to  lieu|#r^ts  in 
the  Navy)  in  the  U.S.  Public  ftealth 
Service,  as  well *as  for  Federal  Civif  ^ 
Service  professional  medical  posi- 
tions. 

Employment  Outk>ok 

The   employment  outlook  for 
physici<ms  is  expected  to  be  very 
good  through  the  mid-1980*s.  How- 
ever, 2mticipated  increases  in  the 
numbers  of  graduates  of  existing 
and    developing    U.S.  medical 
schools,   combined   with  foreign 
medical  graduate  entrants  point  to 
a  greatlj^  improved  supply  situation. 
This  ma^  result  in  an  increasing 
movement  of  physicians  into  rural 
and  other  areas  which  have  ex- 
penenced  shortage  conditions  in 
the  past.  Also,  some  specialties  will 
have  sufficient  numbers  of  practi- 
Uonersby  1980  or  1985  so  that  new 
graduates  will  be  encouraged  to 
specialize  in  one  of  the  pnmary 
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care  areas  tuc^i  as  family  practice, 
pediatrics,  or  intemaJ  medicine. 

Foreifn  medical  graduates  are  a 
large  pari  of  the  new  supply  of 
physicians  each  year.  In  1974,  2 
^new  physicians  out  of  5  were 
foreign  medical  graduates. 

Even  thou^  the  number  of  medi- 
cal schools  has  increased  in  the  last 
few  yeaa.  the  competition  for  firet- 
year  places  in  medical  school  is  in- 
tense. In  1974;  there  were  about 
40,000  applicants  for  1 4,000  posi- 
tions. 

'  Growth  in  population  will  create 
much  of  the  need  for  more  physi- 
cians, and  a  larger  percentage  of 
the  population  will  be  in  the  age 
group  over  65,  which  uses  in- 
creased physicians'  services.  Also, 
the  effective  demand  for  physi- 
cians' care  will  increase  because,  of 
greater  ability  topay,  resulting  from 
extension  of  prepayment  programs 
for  hospitalization   and   medical , 
care,    including    Medicare  and 
Medicaid,  and  continued  Federal 
Government  provision  of  medical 
care  for  members  of  the  Armed 
Forces,  their  families,  and  veterans. 
More  physicians  will  be  needed,  in 
addition,   for   medical  cesearch, 
teaching ^in  medical  schools,  and 
the  continuing  growth  in  the  fields 
of  public  health,  rehabilitation,  in- 
dustrial   medicine,    and  menial 
health. 

Recent  concern  over  the  distribu- 
tion of  physicians  between  special- 
ties and  general  practice  has 
resulted  in  creation  of  Federal 
funds  for  promotion  of  progr:ams  in 
family  medicine  The  new  specialty 
of  famil)r  practice  has  grown  very^ 
rapidly  since  1971,  in  keeping  with 
the  need  for  more  M.D,'s  who  treat 
a  variety  of  the  more^  common  ill- 
nesses, » 

To  some  extent,  the  rise  in  the 
denjand  for  physicians'  services  will 
be  ot'tset  by  developments  jthat  will 
enable  physicians  to  care  for  more 
patients.  For  example,  increasing 
numbers  of  medical  tech'hicians  are 
assisting  |ftiysicians,  new  dpigs  and 
new  n^edical  techniques  are  shor- 
tening illnesses;  and  growing  num- 
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bers  of  physicians  are  using  their 
time  more  effectively  by  engaging 
in  'group  practice  or  treating  pja- 
tients  in  physicians'  offices  or 
hospitals,  rather  than  making  house 
calls. 

*The  extent  to  which  the  develop- 
ing  health  occupatirons,  such  as 
those  of  physicians'  assistants  and 
ni^rse   practitioners,   will  enable 
each  physician  to  treat  more  pa- 
tients is  as  yet  unknown.  It  is  possi- 
ble thatlhese  new  health  personnel 
will  decrease  the  physicians'  work 
significantly,  Ift  additidn,  legislation 
was  passed  in  1972  authorizing  the 
Veterans  Administration  to  assist 
Slates  in  the  establishment  of  up  to 
eight  new  medical  schools.  As  of 
eariy  1975,  plans  were  under  way 
for  two  of  these  schools  to  enroll 
their  first  students  in  1976,  Either  a 
large  increase  in  the  number  of 
physicians  or  the  ability  of  each 
practitioner  to  treat  more  patients 
could  force  more  physicians  to 
establish  their  practice  in  sections 
of  Uie  country  which  have  few  doc- 


to  equip  a  modem  office.  During 
the  first  year  or  two  of  independent 
practice,  physicians  probably  earn 
little  more  than  the  minimum 
needed  to  pay  expenses.  As  a  rule, 
however,  their  earnings  rise  rapidly 
as  their  practice  develops. 

Physicians    have    the  highest 
average  annual  earnings  of  any  oc- 
cupational group.  The  net  income 
of  physicians  who  provided  pauent 
care    services    averaged  about 
$49,500  in  1974.  according  to  the 
limited     information  available. 
Earnings  of  physicians  depend  on 
factors  such  as  the  region  of  the 
country  in  which  they  piactice;  the 
patients'  income  levels;  and  the 
physician's  skill,  personality,-  and 
professional  reputation,  as  well  as 
the  .length  of  experience.  Self-em- 
ployed  physicians    usually  earn 
more  than  those  in  salaried  posi- 
tions, and  specialists  usually  earn 
considerably  more  than  general 
practitioners.  Many  physicians  have 
long  working  days  ^and  irregular 
hours.  Most  specialists  work  fewer 


tors^and  to  choose  general  practice  hours  each  week  than  general  prac£ 
or  family  medicine  instead  of  one  of  titioners.  As  doctors  grow  older, 
the  other  specialties.  they  may  accept  fewer  new  patients 

and  tend  to  work  shorter  hours. 
However,,  many  continue  in  prac- 


Eamlngt  and  Working 
Conditions 

In  1974,  medical  school  gradu- 
ates serving  as  residents  earned 
average  annual-salaries  of  $1 1,249 
in  hospitals  affiliated  with  medical 
schools,  and  $12,015  in  nonaf- 
filiated  hospitals,  according  to  the 
American  Medical  Association, 
Many  hospitals  also  provided  full  or 
partial  room,  bo'ard,  and  other 
maintenance  allowances  to  their 
residents, 

G^duates  employed  by  the 
Federal  Government  in  late  1974 
earned  an  annual  startmg  salary  of 
abouK^SI  5,500  if  they  had 
completed  a  I -year  post-medical 
school  residency,  and  about 
$18,500  if  they  had  completed  2 
years  of  residency. 

Newly  qualified  physicians  who 
establish  their  own  practice  must 
make  a  sizable  financial  investment 


lice  well  beyond  70  years  of  age. 

Sourcas  of  Additional 
Information 

Persons  who  wish  to  practice  in  a 
given  State  should  find  out  ^bout 
the    requirements    for  licensure 
directly  from  the  board  of  medical 
examiners  of  that  State.  Informa- 
tion on  Federal  scholarships  and 
loans  is  available  from  the  director 
of  student  financial  aid  at  the  in- 
dividual medical  ^hools.  For  a  list 
of  approved  med,ical  schools,  as 
^well  as  general  information  on 
prcmedical  education,  financial  aid, 
and  medicine  as  a  career,  contact. 
Council  on  McdicaJ  EAicaUon,  American 
Medical  Ai»ocialion,  535  N.  Dearborn 
St.,Chica|o,  III.  60610. 

Attociaiion  of  American  Medical  Colleiei, 
Suite  200,  One  Dupont  Orcle,  NW., 
WstitiingtcK  D.C.  20036, 
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MEDIOVl  PRACTITIO.VERS 

PODIATRISTS  ^ 

(D.O.T.  079.1021 

Natura  of  tht  Work  ) 

Podiatnsts  diagnose  and  treat 
foot  diseases  and  deformities.  The^ 
.perform  siirger>,  fit  corrective 
devices,  and  prescribe  drugs^  physi- 
cal therapy,  and  proper  shoes.  To 
help  in  diagnoses,  they  take  X-rays 
and  pefform  or  prescribe  blood  and 
ouier  pathological  tests.  Among  the 
conditions  podiatnsts  treat  are 
comSw  bunions»  calluses,  ingrown 
toenails,  *  skin  and  nail  diseases, 
deformed  toes,  and  arch  disabili- 
ties. They  refer  patients  to  medical 
doctors  whenever  the  feet  show 
symptoms  of  medical  disorders  af- 
fecting other  parts  of  the  body- 
such  as  arthritis,  diabetes,  or  heart 
disease. 

Some  podiatnsts  specialize  in 
foot  surgery,  orthopedics  (bone, 
muscle,  and  joint  disorders), 
podopediatrics  (children's  foot  ail- 
ments), or  podogenatncs  (foot 
problems  of  the  elderly).  However, 
most  provide  all  types  of  foot  care. 

Placts  of  Employmtnt 

About  7,500  persons,  practiced 
podiatry  m  1974,  6  percent  of  them 
women.  Most  podiatrists  practice  in 
large  cities,  those  who  had  full- 


time  salaried  positions  worked 
rriainly  in  hospitals,  podiatric  col- 
leges, or  for  other  podiatrists.  The 
Veterans  Administration  and  public 
health .  departments  employ 
podiatrists  on  either  a  full-  or  part 
time  basis  Others  serve  as  commis- 
sioned officers  in  the  Armed 
Forces. 

Training,  Othtr  Qufimcatlons, 
and'Advancamant 

All  States  and  the  District  of 
Columbia  require  a  license  for  the 
practice  of  podiatry.  To  qualify  for 
a  license,  an  applicant  must  gradu* 
^  ate  from  an  accredited  program  in  a 
college  Qf  podiatric  medicirie  and 
pass  a  State  board  examination. 
Three  States— Michigan,  New'  Jer- 
sey, and  Island — also  require 
applicants  to  serve  a  I -year  intern- 
ship in  a,  hospital  or  clinic  after 
graduation.  Three-fourths  of  the 
States  grant  licenses  without  further 
examination  to  podiatrists  licensed 
by  another  State.  ^  • 
Applicants  to  the  six  colleges  of 
podiatric  medicine  must  have 
completed  at  least  2  years  of  col- 
lege including  courses  in  English, 
chemistry,  biology  or  zoology, 
physics,  and  mathematics.  About 
90  percent  of  all  applicants  have  a 
bachelor's  degree. 

The  first  2  years  in  podiatry 
school  Include  classroom  instruc- 
tion and  laboratory  work  in  basic 
sciences  such  as  anatomy,  bac- 
teriology, chemistry,  pathology, 
physiology,  and  pharmacblogy. 
During  the  final  2  years,  students 
obtain  clinical  experience.  The 
degree  of  Doctor,  of  Podiatric 
Medicihe  (D.P.M.)  is^  awarded 
upon  graduation.  Additional  educa- 
tion and  experience  are  generally 
necessary  to  practice  iaa  specialty. 
A  limited  number  of  Federal  loans  ^ 
are  available  for  needy  students  to 
pursue  fiUI-time  study  leading  to  a 
degree  irr  podiatry. 

Young'  people  planning  a  career 
in  podiatry  should  have  scientific 
aptitude  and  manual  dexterity,  and 
like  detailed  work.  A  good  business 
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sense,  congeniality,  and  a  sense  of 
responsibility  are  additional  assets 
in  the  profession. 

Most  newly  licensed  podiatrists 
set  up  their  own  practices.  Some 
purchase  established  practices^  or 
obtain  salaried  positions  to  gam  the 
experience  and  money  needed  to 
begin  their  own. 

Emptoymant  Outlook 

Opportunities  for  graduates  to 
establish  new  practiced,  as  well  as  to 
enter  salaried  positions,  should  be 
favorable  through  the  I970's 

Through  the  mid  \9S0X^cmplo^ 
ment  of  podiatrists  is  expected  to 
grow  about  ^  fast  as  the  average 
for  all  occupations  as  a  result  of 
greater  demand  for  health  services 
by  an  expanding  population,  par- 
ticularly the  growing  number  of 
older  people  This  age  group,  the 
one  needing  the  most  foot  care,  is 
entitled  to  certain  podiatrists'  ser- 
vices under  Medicare.  Further- 
more, the  trend  toward  providing 
preventive  foot  care  for  children  is 
increasing  More  podiatrists  also 
will  be  needed  to  furnish  services  in 
hospit^,  extended  care  facilities, 
and  public  health  programs. 

Eamlnga  and  Working 
Conditiona 

Experience  and  the  Income  level 
and  location  '  of  the  community 
served  have  a  great  effect  on 
earnings  of  individual  podiatrists. 
Those  in  practice  'between  I  ^d  3 
years  earned  an  average  net  income 
of  about  $20,(K)0  in  1974,  accord- 
ing to  the  limited  available  informa- 
tion.  «Met  incomes  of  podiatrists 
with  from  3  to  6  years  of  practice 
averaged  about  $35,000. 

The  workweek  is  generally  40 
hours,  and  they  may  set  their  hours 
to  suit  their  practice. 

Sourcat  of  AddRfonat 
Information 

Information  on  license  require-  * 
ments  in  *a  particular  State  is  availa- 
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ble  from  the  State  board  of  ex- 
aminers in  the  State  capital. 

Information  on  colleges  of 
podiatnc  medicme,  entrance 
requirements,  curriculums.  and 
scholarships  is  available  from. 

Atncncaii  Aiioaation  of  CoIJcfcs  of 
Podtatnc  Medicine.  20  Chevy  Chaie 
Circle.  NW .  WasJu  n  jion.  DC  200 1 5 

For  additional  information  on 
podiatry  as  a  career,  contact: 

Amencan  Podiatry  Assocuuon.  20  Chevy 
Chaic  Circle.  NW  .  Washington.  D  C 
20015 


'  yETERINARlANS 

(DOT.  073.081  through  .281) 

Natur*  of  th«  Work 

Veterinarians  (doctors  of  veteri- 
nary medicineijii^gnos^.  treat,  and 
control  diseases  and  injuries  among 
animals.  Their  work  is  important 
for  the  Nation's  food  production.  It 
is  also  important  for  public  health, 
bccau^  it  helps  to  prevent  the  out- 
bre^and  spread  of  animal  dis- 
seises, many  of  which  can  be  trans- 
•  mitted  to  human  beings. 

Veterinarians  treat  animals  in 
hospitals  and  clinics  or  on  the  farm 
and  ranch.  They  perform  surgery 
on  sick  and  injured  animals  and 
prescribe  and  administer  drugs, 
medicines,  and  vaccines. 

About  one-third  of  all  veterinari- 
ans treat  |^all  animals  or  pets  ex- 
clusively- About  the  same  number 
treat  a  mix  of  both  large  and  small 
animals.  A  large  number  specialize 
in  the  health  and  breeding  of  cattle, 
poultry,  sheep,  swine,  or  horses. 
Many  veterinarians  inspect  meat, 
poultry,  and  other  foods'^  part  of 
Federal  and  State  public  health  pro- 
grams. Other*,  teach  in  veterinary 
colleges  Some  do  research  related 
to  animal  diseases,  foods  and  drugs, 
or  work  as  part  of  a  medical 
research  team  to  seek  knowledge 
about  prevention  and  treatment  of 
human  disease. 
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Places  of  Employmant 

There     were     about  29,000 
veterinarians  active  in  1974—3  per- 
cent of  them  women.  About  7  out 
of  10  veterinarians  were  in  private 
practice.  The  Federal  Government 
employed  about  2,500  veterinari- 
ans, chiefly  in  the  U.S.  Department 
of  Agriculture  and  the  U.S.-  Public 
Health  Service.  About  860  more 
were  commissioned  officers  in  the 
veterinary  slices  of  the  Army  and 
Air  Force.   Other  employers  of 
veterinarians  are  State  and  local 
government  agencies,  international 
health  agencies,  colleges  of  veteri- 
nary medicine,  mcidical  schools, 
research  "and  development  labora- 
tories, lai'ge  livestock  farms,  animal 
f6od  companies,  and  pharmaceuti- 
cal^ companies  that  manufacture 
drugs  for  animals. 


/Although  veterinarians  are 
located  in  all  parts  of  the  country, 
the  type  of  practice  generally  varies 
according  to  geographic  setting. 
Veterinarians  jn  rural  areas,  chiefly 
treat  farm  animals;  those  in  small 
towns  usually  engage  in  geijeral 
practice;  those  in  cities  and  subur- 
ban areas  often  limit  their  practice 
to  pets.  J 

Training,  Oth«r  Qualifications, 
and  Advancamant 

Veterinarians  must  be  licensed  tg 
practice  in  all  States  and  the  Djs- 
tricot  of  Columbia.  To  obtam  a 
license,  applipants  must  have  a 
Doctqr  of  Vetcnnary  Mcdicme 
(D.V.Kl.  or  V.M.D.)  degree  and 
pass  a  State  bcwfd  exami/iation.  A 
few  States  also  require  that  appli- 
cants  have   some   practical  c^- 
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MEDICAL  PRACrrnONERS 

pcriencc  under  the jiupcrvision  of  a 
licensed  vetcrinariaJi  Some  States 
issue  licenses  without  further  ex- 
amination }o  veterinarians  already 
Jicensed  by  another  State 

For  positions  in  research  and 
teaching,  an  additional  master's  or 
Ph  D  degree  usually  is  required  in 
a  field  such  as  pathology,  physiolo- 
gy, or  bacteriology. 

Minimum  requirements  for  the 
DVM  or  VMD  degree  are  2 
years  of  preveterinary  college  work 
that  emphasize  the  physical  and 
biological  sciences,  followed  by  4 
years  of  study  in  a  college  of  veteri- 
nary medicine  However,  two 
professional  schools  require  3  years 
of  preveterinary  study  Most  veteri- 
nary school  applicants  have 
completed  3  to  4  years  of  college 
■  before  entering  the  professional 
program.  Veterinary  college  trains, 
ing  includes  considerable  practical 
experience  in  diagnosing  and  treat- 
ing animal  diseases  and  performing 
surgery.^  and  laboratory  work  in 
anatom'y.  biochemistry,  ihd  other 
scientific  and  medical  subjects 

There  were  19  colleges  of  veteri- 
nary medicine  in  the  United  States 
in  1974.  When  electing  student^ 
for  admission,  these  colleges  con- 
sidered primarily  the  applics^Cs* 
scholastic  records  and. the  amount 
and  character  of  their  preveterinary 
training  Residents  of  the  State  in 
which  each  college  is  located 
usually  are  given  preference  by  that 
college  since  these  schools  are  lar- 
gely State  supported.  In  the  South  ' 
and  West,  regional  educational 
plans  permit  cooperating  States 
without  veterinary  schools  to  send 
stu(ients  to  designated  regional 
schools.  In  other  areas,  colleges 
which  accept' a  certain  number  of 
students  from  other  States  usually 
give  priority  to  applicants  from 
nearby  Sutes  that  do  not  have 
veterinary  schools. . 

Federal  funds  provide  a  limited 
number  of  loans  for  needy  students 
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pursuing  full-time  study  leading  to 
the  degrc«  of  Doctor  of  Veterinary 
Medicine. 

Most  veterinarians  begin  as  em- 
ployees or  partners  in  esublished 
practices.  A  few  start  their  own 
practices  with  a  modest  financial  in- 
vestment in  drugs,  instruments,  and 
an  automobile.  With  a  more  sub- 
stantial investment,  one  may  open 
^  animal  hospital  or  purchase  an 
established  practice. '  Newly 
qualified  veierinarians^^ma>  enter 
the  Army  and  Air  Force  as  commis- 
sioned officers,  or  qualify  for 
Federal  positions  as  meat  and 
poultry  inspectors,  disease-control 
workers,  epidemiologists,  research 
assistants,  or  commissioned  officers 
in  the  U  S.  Public  Health  Service. 

Employment  Outlo<rtc 

Employment  opportuiiuies  for 
veterinarians  are  expected  to  be 
favorable  through  the  i;iid-I980's. 
Veterinary  employment^  is  expected 
to  grow  faster  than  the  average  for 
all  occupations  through  the  mid- 
1980s,  primarily  because  of  growth 
in  the  pet  population,  an  increase  m 
the   numbers   of   li/vestock  and 
poultry  needed  to  feed  an  expand- 
ing population,  ar\d  an  increase  in 
veterinary  research.  Emphasis  on 
^ieritific  methods  of  raising  and 
breedfng  livestock  and  poultry,  and 
growth  in  public  healtli^nd  disease 
control  programs  also  will  con- 
tribute    to     the     demand  for 
veterinarians.' 

Earningf  and  Working 
Conditions 

•  Newly  graduated  •  veterinap{ans 
employed  by  the  Federal  Govern- 
ment started  at  $13,697  a  year  in 
late  1974.  Salaries  of  experienced 
veterinarians  employed  by  the  De-  y 
partment  of  Agriculture  ran*ge^' 
between  $i  7,5.00  and  $35,000  a 
year  The  incomes  of  veterinarians 


in  private  practice  vary  con- 
siderably, depending  on  such  fac- 
tors as  location,  type  of  practice, 
and  years  of  expenence»  but  usually 
are  .higher  than  those  of  other 
veterinarians,  according  to  the 
limited  data  available. 

Vetennanans  sometimes  may  be 
exposed  to  danger  of  injury,  dis- 
ease, and  infectipn.  Those  in 
pnvate  practice  often  have  long  and 
irregular  workiiig  hours.  Veterinari- 
ans in  rural  areas  may  have  to  spend 
much  time  travehng  to  and  from 
farms  and^may  have  to  work  out- 
doors ^m  all  kiAds  of  weather. 
Because,  the^  are'  self-employed., 
vetenftanans  in  pnvate  practice 
usually  can  continue  working  well 
beyond  nol^nal  reurement  age.  *  * 

Sourcts  of  Additional 
information 

A  pamphlet  entitled  Todaks 
Veterinarian  presents  additional  in- 
formation on  vetennary  medicine 
as  a  career,  as  well  as  a  list  of  col- 
lejjes  of  veterinary  medicincf?  A  free 
copy  may  be  obtained  by  sub- 
mitting a  request,  together  v^ith  a 
selfaddressed  stamped  business 
size  envelope,  to: 

Amencan  Vetennary  Medical  Assocution. 
.930  N.  Meacham  Rd..  Schaumburg.  111. 
60172. 

Information  on  opportunities  for 
veterinarians  in  the  U.S.  Depart- 
ment of  Agriculture  is  available 
from: 

Agncultural  Rciearch  Sefvicc.  U.S.  Depart- 
vinent  of  A^culture.  Hyattsville.  Md. 
20782. 

Animal  aiid  Plant  Health  Inspection  Service, 
Personnel  Diviiton.  t2th  and  Indepen- 
dence Ave.  SW:.  Wathinfton.  D.C. 
20250. 

Agricultural  Marketing  Service.  Personnel 
JJmsion.  12th  and  Independence  Ave. 
"^SW.,  Washm|;ton.  D.C.  20250. 

Students  seeking  loan  or  scholar- 
ship assistance  should  send  inqui- 
ries to  th6  schools  in  which  they  are 
interested. 
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MEDICAL  TECHNOLOGIST,  TECHNICIAN, 
AND  ASSISTANT  OCCUPATIONS 


This  section  deals  in  detail  With 
nine  health  occupations  that  are 
technical  or  clerical  in  nature. 
Many  of  these  occupations  were 
developed  to  relieve  highly  trained 
professionals  of  their  less  com- 
plicated and  routine  duties.  Medical 
assistants  in  doctors'  offices,  for  ex- 
ample,  assist  with  patient  care  as 
well  as  do  clerical  work.  Optometnc 
assistants  give  preliminary  eye  ex- 
aminations dfid  help  patients  do 
presf  ribed  eye  exercises. 

The  development  of  so- 
^Ifiisticated  diagnostic'  tools  and 
'  techniques  for  treatment,  brought 
about  by  advances  in  medical 
science  and  technology,  also  has 
created  the  need  for  workers  such 
as  electrocdrdiggraph  technician^ 
wb».  operate  equipment  that  moni- 
tors a  patielfit*s  heart  action,  and 
electroen)c€phaiogrqphic  technicians 
who  operate  equipment  that  moni- 
tors the  electrical  activity  cJf  a  pa- 
tient's brain.  ^    '    '  J 

Medical  record  techn  'idthns'  and 
clerks  process  the -large  numbers  of 
medical  records  generated  daily  in 
hospitals  and  nursing  homes 

rj  . 

ELECTROCARDIOGRAPH 
TECHNICIANS  ^ 

(D.O.T.  078.368) 
Nature  of  tht  Work 

V 

Electrocardiograms  (EKG's)  are 
graphic  heartbeat  tracings 
produced  by  an  instrument  called 
an  electrocardiograph.  These 
tracings  record  the  electrical 
changes  that  occur  during  a  heart- 
beat Physicians*  use  electrocardio- 
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grams  to  diagnose  irregularities  in 
heart  action  and  to  analyze  changes 
in  the  condition  of  a  pauent's  heart 
over  a  penod  of  time.  Some  i^hysi- 
cians  order  electrocardiograms  as  a 
routine  diagnostic  procedure  for 
persons  who  have  reached  a 
specified  age.  Electrocardiograms 
are  required  as  part  of  preemploy- 
ment  physical  examinations  for 
'^-^cUlri^  people  in  many  fields.  In 
some  cases,  the  tests  also  are  used  if 
surgery  is  to  be  performed. 

At  the  request  of  a  physician, 
electrocardigrams  can  be  recorded 
in  a  doctor's  office,  in  the^sEKG  de- 
partment of  a  hospital,  or  at  the  pa- 
tient's bedside,  since  the  equipment 
is  mobile.  The  technician  straps 
electrodes  to  specified  parts  of  the 
patient's      body,'  manipulates 
switches  of  the  electrocardiograph, 
and  moves  electrodes  across  the  pa- 
tient's  chest.  The  technician  must 
know  the  anatomy  of  thfe  chest  and 
heart  to  properly  selett  the  jtfxi" 
locations  for  the  chestvelectrbdes, 
since  the  wrong  selection>^^eWs  an 
inaccurate  diagnosis.  The  test  may 
be  given  while  the  patient  is  aKies!,X 
or  before  and  after  mild  exencise. 

The  electrocardiograpb^records 
the  "picture"  of^e  patient's  heart 
action  on  a  continuous  roll  of 
paper  The  technician  then  clips 
and  mounts  this  electrocardiogram 
for  analysis  by  a  physician,  ustially  a 
heart  specialist.  Technicians  must 
recognize  and  correct  any  technical 
errors  in  the  machine.  They  also 
must  call  the  doctor's  attention  to 
any  significant  deviations  from  the 
norm.  ~* 

EKG  technicians  sometimes  con* 
duct  other  tests  such  as  vectorcar- 
diograms which  are  three-d^nren- 


sional  traces,  and  phonocardio- 
grams,  which  record  the  sounds  of 
the  heart  valves  and  blood  passing 
through  them.  In  addition,  techni- 
cians usually  -schedule  appoint- 
ments, type  debtors'  diagnoses, 
maintain  patients'  EKG  files,  and 
care  for  equipment 

Piactt  of  Employmtnt 

About  1 1 ,000  ^  people— mostly 
women— worked  1as  electrocardio- 
graph technicians  in  1974.  Most 
EKG  technicians  worked  in  car- 
-diolo'gy  departments  of  large 
hospitals  Others  worked  part  time 
in  small  general  hospitals  where 
workloads  are  usually  not  great 
enough  to  demand  full-time  techni- 
cians Some  worked  full  or  part 
time  in  clinics  and  doctors'  offices. 

Trahirng,  Othtr  Qualifications, 
and  Advanctmtnti 

Generally,  EKG  technicians  are 
trained  on  the  job.  Training— 
usually  conducted  by  an  EKG  su- 
pervisor or  a  cardiologist— lasts 
from  3  to  6  months  for  the  basic , 
.EKG  tests  and  up^to  1  year  for  the 
"more  complex  ones.  Vocational 
schools  in  several  states  and  junior 
colleges  gj^  college  credit  for  car- 
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medical  centers  cdmed  surtmg 
salaries  of  about  $6,200  a  year  in'' 
r^74,  according  to  a  survey  con- 
ducted by  the  Univefsity  of  Texas 
Medical  Branch  Experienced  EKG 
technicians,  in  some  cases,  earned 
as  much  as  SI  1,500a  year 

Inexperienced  EKG  technicians 
with  the  Federal  Government 
earned  $5,996  a  year  in  late  1 974,  a 
few,  experienced  technicians  fearned 
as  much  as  $  1 1 ,047  a  year 

EKG  technicians  in  hospitals 
recelNe  the  same  fringe  benefits  as 
other  hospital  personnel,  including 
hospitalization,  vacation,  and  sick 
leave  benefits  Some  institutions 
provide  tuition  assistance  or  free 
education  courses,  pension  pro- 
grams, and  uniforms  Technicians 
generally  work  a  4'O-hour  week, 
vvhich  may  include  Saturdays. 


cliology  technology  courses,  and 
.^pflie  colleges  are  planning  to  add 
Cardiology  technology  to  their  cur 
ncula.  Generally,  the  minimum 
educational  requirement  for  the  job 
IS  high  school  graduation  Among 
high  school  course^  that  are  recom- 
mended for  students  interested  in 
this  field  are  health,  biology,  and 
typing.  Familiarity  v^ith  medical  ter 
mindlogy  is  also  helpful 

The  military  services,  and  some 
manufacturers    of  electrocardio 
graphs  give  trainmg  in  operating 
these  machines. 

Persons  v^ho  v^ant  to  becomfe 
EKG  technicians  should  have 
mechanical  aptitude,  th^  ability  to 
follow  detailed  instructions, 
presence  of  mind  m  emergencies, 
rehability.  and  patience 

Though  opportunities.  h>r  ad 
vancement  generally  are  limited, 
largQ  hospitals  sometimes  promote 
EKG  technicians  to  ♦supervisors 
Advancement  to  junior  car- 
^diovascul^r  technician  also  is  possi- 
ble. 

Employment  Outlook 

The  employment  of  EKG  techni- 
cians is  expected  to  grow  faster 
than  the  average  for  all  occupations 
because  of  increasing  reliance  on 
electrocardiograms  to  diagnose  ^ 
heart  diseases  and  for  physical  ex- 
aminations of  older  patients.  Also 
contributing  to  the  expected  growth 
of  this  occupation  i^  the  increased  / 
dem^d  for  health  services  in  / , 
general,  as  a  result  of  greater  healTIi  , 
consciousness,  new  medical 
techniques  and  drugs,  and  exten- 
sion of  prepayment  programs  that 
ntake  it  easier  for  people  to  pay  for 
health  and^edical  care. 

In  addition  to  openings  from 
growth,  workers  will  be  needed  to 
replace  technicians  who  die,  retir.e, 
or  leave  the  field  for  other  reasons 


Sources  of  Additional 
Information 

Local^hospitals  can  supply  infor- 
mation about  employment  opportu- 
nities. For  additional  information 
about  the  work  of  EKG  technicians, 
contact: 

American  Hospital  Association.  840  North 
Uke  Shore  Dr , Chicago.  Ml  606i  1 

Miss  Ruth  Jackson,  President.  Amencan 
Cardiology  Technologists  Association. 
Scott  and  White  Clinic*  Temple,  Tex. 
76501 


Earnings  and  Working 
*  CondltK)nt 

EKG  tecKr/icians  in  hospitals  and 


ELECTRO- 
ENCEPHALOGRAPhlC 
TECHNICIANS 

(D..OT.  0?«.368) 

Natura  of  tht  Work 

Electroencephalographic  (EEC) 
technicians  fulfill  art  important 
function  in  the  diagnosis  of  brain 
disease  and  infections  through  elec- 
troencephalography—an  electronic 
system  which  records  in  graphic 
form  the  electrical  activity  of  the 
brain.' 

Neurologists  and  other  profes- 
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sionals  u.se  EEG*s  taheip  diagnose 
such  disorders  as  epilepsy  and  tu- 
mors, anji  assess  damage  and 
recovery  after  head  injuries  and 
cerebral  vascular  strokes.  Use  of 
EEC's  in  pinpointing  ihe  time  brain 
functions  stop  hcis  also  made  them, 
very  impprtant  in  vital  organ  trans* 
plant  operations. 

To  carry  out  the  procedure,  the- 
EEG  technician  attaches  electrodes 
leading  from  the  patient ^$3^ead  to 
the  electroencephalograph.  »  The 
complex  machine  detects  and 
graphs  (EEG*s)the  electrical  activi- 
ty of  the  patient's  brain.  Interpreta- 
tion of  the  electroencephalograpis 
IS  done  by  professional  EEC  per- 
sonnel, electroencephalographers, 
neurologists,  and  netrosurgeons. 
However,  the  EEC  technician  must 
have  some  knowledge  of  medicine, 
anatomy,  and  physiology  to  select 
correct  machine  settings,  ensure  a 
certain  level  of  consciousness,  and 
apply  additional  electrodes  and 
techniques  to  elicit  abnormalities 
that  are  specific  to  certain  disor- 
ders. 

EEC  technicians  schedule  ap- 
pointmentSr  record  services  per- 
formed, and  make  routine  repairs 
to  equipment. 

Places  of  Employmtnt 

About  3,800  persons— mostly 
women — Ni'orked  as  electroen- 
cephalographic technicians  in 
1974.  Although  EEG  technicians 
work  primarily^  in  the  neur<jlogy  de- 
partments of  hospitals,  many  work 
in  private  offices  of  neurologists 
and  neurosurgeons. 

Trafnlng,  Otharjr  Quallflcationt, 
and  Advancamant 

Most  EEG  technicians  working  in 
1934  were  trainedK)n  the  job  by  exX-^. 
pfcrienced  EEG  personnel.  How- 
ever, with  advances  in  medical 
technology,  electroencephalograph 
equipment  becomes  increasingly 
sophisticated  and  ^requires  techni- 
cians with  more  training.  ■ 
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recognition  of  the  need  for 
educatjortal    programs    for  EEC 
technicians,  the  Council  on  Medi- 
cal Education  of  ih,t  American 
Medical  Association.  \p  collabora- 
tion with  The  Amencan  ^lectroen- 
cephalographic  Society,  the  Amer- 
;^an    Medical  Electroencephalo- 
graphic  Assotiaiion,  and  the  Amer- 
ican "Society  of  Eleciroencephalo*- 
graph^  Techno  logistic,  developed  a 
set  of  standards  for  -use  in  •  tj^e 
-^establishment  of  educational  pro- 
grams for  EEC  lechmcians  aod 
technologists  standards 
recommend  thai  P'BBP'^s  last  from 
U  to  2^ ears  and  incTod^  laborator> 
experience  as  v^ell  as  classroom  in- 
struction in  neurolog).  anatom>. 
neuroanaiiomy.    physiology,  neu- 
rophysiology, clinical  and  internal, 
mediyne,    psjrchiatry.   and  elec- 
tronic and  instrumentation  Pro- 
graitis  may  be  earned  on  in  col- 
leges,   juni0r    colleges,  medical 
schools,  hosplt^ls,  vocational  or 
^echnic^  schools   In  1973;  these 
stan<fiJrds  were  adopted*  by  the 
American    M^ical .  Association's 
house  of  delegate^  'J, 
,    EEC  technicians  who  have  1  year 
of  training  and  a  year  of  laboratory 
experience,      anct  successfully 
complete  a  written  and  oral  ex 
aminatfon    adn:rinisterec/   by  ^  th- 
American  Board  of  Registration  of 
Electroencephalograph  Technolo- 
gist^ (ABRET).,   are  designated 
"Registered*  E^  Technologist" 
(R  EEC  T  )/    Although  .  not  a 
general  requirement  'for  employ- 
ment, r^jgistratlon  by  ABRET  is 
acknowledgment  \>V  a^technician's 
qualifications,  and  makes  better- 
spaying  j6bs  easier  to  obtain.  -  * 
^Sfeople  who  want  to  enter  .this 
™ra  should  havp  manual  dexterity, 
:g6od  vision,  an  aptitude  for  work- 
ing with  elecUc)nic  e^quipment,  and- 
Ihe  ability  to  work  with  patients  as 
^11  ^s  with  other,  memberrbf,  the 
hdtpital  team  High  sthool  students 
considering' a. career  m  this  occupa- 
^jipTi  are  advised  to  take  courses  in 
health,  biology,  find  electronics.  „ 
Some'EEO  technicians?  in  large 
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hospitals  advance  to  ' chief  EEC 
technician  or  lechnologis;  and  have, 
increased  reiponsibilides  in  labora- 
Moci  management  and  lo  teaching 
basic  techniques  to  new  personnel. 
Chi^f  EEC  tec*finicians  are  super- 
vised by  an  electroencephalog- 
rapher.  or  a  neurologist  or  neuro- 
surgeon 

Employment  Outtook 

The  employment  of  EtG  techrti 
cians  IS  expected  to  grow  faster 
than  the  average  for  all  occupations 
due  to  the  increased  us^  of  EEC's  in 
surgery 'and  in  the  diagnosing  and 
monitonng  of  patients  with  brain 
disease  Contributing  to  the  overall 
irrorease  m  health  services  and  the 
need  for  ^EG  techmcians  arrd 
technologists  are.  greater  health 
coosciOXispess  and  more  prepa4d 
heahh  programs   Registered  EEC 


Technolo^sts  will  have  the  best 
employment  opportunities  , 

In  addition  to  openings  from 
growth,  many,  openings  will  anse 
.when  workers*  retire  or  leave  the 
field  fi^r'other  reasons 

Earnings  a^d  Working 
Conditions 

Staning  salanes  of  EEG  techni- 
cians employed  by  hospitals  and 
medical  centers  averaged  S6,700  a 
year  in  1974,  according  to  a  survey 
by  the  University  of  Texas  Medical  ' 
Branch    Stamng  salanes  for  Re- 
gistered EEG  Technologists  were 
SI  ,000  to  S2,000  higher  Top  sala- 
ries of  exp>enenced  EEG  techni- 
cians ranged  as  high  as  512,700  a 
year.  Highly  qualified  technicians  . 
may  Cam  more  as  teachers  in  spe- 
cial traming  situations. 
^  Inexpenenced  EEG  trainees  era- 
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ployed  by  the  F^ec^  Government 
received  $5,996  a  year  jn  late  19t4, 
but  they  coUId*advance  to  as  much 
asSI  I,0474^ar 

EEC  technicians  m  hospitals 
receive  the  same  benefits  as  other 
hospital  personnel,  including 
hospitalization,  vacauon.  and  sick 
leave  benefits  Some  institutions 
may  provide  tuition  assistance  or 
free  courses,  pension  programs!*' 
uniforms,  and  parking 

EEC  technicians  generally  work  " 
a  40-hour  week  with  little  oV^erti'me, 
although  some  hospitals  require  a 
si^i^by   emergency   service  after 
hours,  weekends,  and  holida>  s 

Source^f  Additional 
Information 

Local  hospitals  can  supply  mfor* 
mation  about  emplQvment  opportu- 
nities Additional  information  is 
available  from 

Amcncan  Hospital  Association.  840  North 
Lake-Shore  Dr  .Chicago.  Ill  6061  I 

For  information  on. registration, 
contact: 

Ms  Ue  Berger,  R  EEC.  7  Registrar  ^ 
A  B  R  E  T  .  EEC  Laboratof).  Lnivervl- 
ty  HospiUis.  225  Dickenson  St  .  San 
Diego,  C^if  92105 


rays  They  also  sterilize  and  clean 
insjruments  and  perform  routine 
tasks  such  as  preparauon  of  pa- 
tients for  examination,  medical 
treatment,  and  minor  office  sur- 

'Medical  aSistants  also  perform  a 
vanety  of  ^scretarial  and  adminis- 
Xrative  jobs.  They  keep  patients' 
cnedical  records,  fill  out  medical 
and  insurance  forms,  Ijandle  cor- 
respondence,    schedule  appoint- 
ments, answer  the  tetephooe,  and 
greet  patients  Along  with  other W-a 
ncedu.nes.  they  iranscribq  dictation 
jr%  handle  the  bookkeeping  and 
billmg  and  collection 

Medical  assistants  also  may  ar- 
range instrum^ts  and  equipment  in 
the  examtningN^m,  check  office 
and  laboratory  siapplies,  and  main- 
tain the  waiting,  consulting,  and  ex- 
aminat>on -rooms  in  a  ne'at  and  or- 
derly condalion 


MEDICAL  ASSISTANTS 

\      (D.OT.  079.368) 
Nature  of  th4  Work  .  . 


Places  of  EmploymerH 

More  than  220,000  people,  most 
of  them  women,  worT;ed  as  medical 
assistants  in  1974  Most  worked  in 
the  offices  df  physicians  m  private 
practice  Others  worked  in 
hospitals  and  medical  timics. 

<■ 

.Training,  Other  Qualifications, 
and  Advancerftent 

Most  medical  assistants  receive 
their  training  on  the  job.  However, 


Medi?5^  assistants  j5cTp  physi 


cians  ex; 
and  {le 
tasks  req 
running's] 
In  helo 
tients,  me 
weight  hei 
blood  pressur 
laboratory  tesi 


and  treat  patients 
the  administrative 
to  ke^  an  office 


gjpians  eicamine  Da- 
may^TTcCTc 
iperature,  and 
form  simple 
lelping  with  ( 
treatment,  theyVstruct  patients^ 
about  medication  Nand  self-treat- 
ment  af^homc.  Some  may  give  in- 
ejections,  apply  bandages,  take  elec- 
trocardiograms, and' assist  with  X- 
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a  growmg  nuinber  arc  trained  m 
programs  offer'ed  in  vocatjonal  m- 
siitutes  and  junior  colleges.  Other 
medical  assistants  learn  their  skills  • 
in  adult  education  courses  provided 
byjx)stsex:ondary  scnZtek^^ 

i^plicants  for  on-the-jobo^i^jr^* 
secondary  school  training  u^aJI^^ 
nee.d  a  high^hool  educjation  or  the  * 
equivalent.  High  school  courses  in 
mathematics,  health,  biofogy,  typ- 
ing, bookkeeping,  and  office  prac- 
ticesare  helpful.  . 

Most  junior  college  programs  last 
2  years  and  lead  to  an  associate 
degree,  the  others  are  I -year  pro- 
grams or  the  equivalent,  and  gradu- 
ates recei^e^^diploma  Currently 
there  are  So  programs  approved  by 
the  Council  on  Medical  Education 
of  the  American  Medic^A^6ocia- 
lion  (AMA).  The_-.€ijrriculum  in 
these^r^igfanTsconsists  of  courses 
loiogy,  anatomy  arfd  physiology,  ^ 
typing,  transcription,  accounting,> 
and  medical  terminology.  Students 
also  receive  supervised  clinical  e\- 
'perience    and    learn    lifboratory  ^ 
techniques,  «u^  of  medical  ma- 
chines, administrative  and  clinical 
procedures,  and  cflffice  practices. 

The   American   Associatiofl   of  * 
Medical  Assistants  (A AMA)  spon- 
sors a  certification  p|Ogram#and  jts.  * 
certifying  board  awar# certificates 
to  medical  assistants  who  pass  a 
comprehensive  Vvritten  ^'x^nHna"- 
tion,  have  at  least  a  high  schofer 
education  or  it^equiv^len^  and  "3  ' 
years  of  experience  in  the  field. 
Certification  is. not  a  license  and  is* 
'"not  required  for  AAN?%  member-  . 
ship;  however,  pbiysicjans  unially- 
consider       Cg^ificd       Medical  . 
Assistants  (CMA^  to  Tbjs  Tiighly  - 
•  qualified  assistantJL  '"N^  ^  • 

The  American  o  M^edical 
TechnoFogists  register  medical 
assistants  who  pass  a  t^VitterPex- 
^Jkmination  and  have  completed  a  9- 
to  J2-r9onth  cOursi^from.  an  ac- 
credite'dKchool.  Currently  ovei;  60  * 
schools  are  accredited  by  the  At:-' 
crediting  Bureau  of  Medical 
Laboratory  Schools.  Thg,  Re- 
gistered Medical  Assistant  (RNflA)  . 
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is  recognized  as  competent  in  the 
field 

Persons  who  want  to  become 
♦  medical  assistants  should  gei^along 
well  witlij>eople  The>  also  should 
be  thorough,  accurate,  dependable, 
and  conscientious 

Not  every  4-year  college  will  ac- 
cept -  all  junior  college  credits 
Theifefore,  students  who  plan  to 
continue  iheir^ducation  should  at 
tend  a  junior  college  whose  credits 
are  accepted  by  the  4->ear  college 
♦    they  hope  to  attend. 

Employment  Outlook 

Erxiploymenl  opportunities  for 
medical  assistants,  particularly^for 
graduates  of  accredited  junior  col- 
lege programs,  are  expected  to  be 
excellent  through  the  mrd- 1 9S0  s 

Employment  of  medical  -assis- 
tants is  expected^to  grow  faster. 
'  than  the  avcJrage  for  all  occupations 
because  of  the  projected  rapid  in- 
crease m  the  nurober  of  physicians 
in  patient  care  The  growmg  com- 
plexu>  of  medical  services,  co^i- 
bined  with  the  increasing  volume  of 
paper  work,  also  will  contribute  to 
the  demand  for  medical  asststants 
•  The    need    for*  more  medical 
assistants  also  is  rel^tedao  the  de- 
mand ^r  medial  care  services  ii}  • 
generM Generating  this  demand  is  * 
a  ^rowng  ^opulafton  with  an  m-  / 
cieamk  prdportign  of  of3er"peop1eV  * 
wlxo  Require  more  m^ical  atten- 
tion, and.  expansion  m  coverage 
under  prepjid  jn§urance  programs, 
including  Medicare  arKi  Medicaid,  " 
Ih^l  enabl^^j^ore  people  to  affprd  * 
Iio^pitaKand/nf  dical  care. 

In  addition  to  openings  resulting 
from  growth, of  the  occupation, 
manyvjobs  will  become  available 
^"^wir  year  because  of  the  need  to 
replace  ^workers  who  die,  reUre,  or 
leave  the  occupation  for  other 
reasons. '  . 


pcnenced  medrcal  assistants,  and 
from  SI 40  to  SI 80^  experienced 
assistants,  according  iO<he  hmited 
information  available  The  S4lanes 
of  beginners  depend  on  their  irkm;^ 
ing  and  other  qualifications.  Work- 
ers with  post-high  scho^  training 
generallv  receive  higher  *  sUrtm^ 
salanes  than  those  without  an> 
'  training 

Medical  assistants  usually  work  a 
40-hour  week  Their  hours,  how- 
oer,  ma>  be  irregular  The>  mav 
work  evenings  and  on  Saturdays  for 
equivalent  time  off  ducing  week- 
days      .  ^\ 

Sources  of  Additional 
Information 

General  information  on  a  career 
a$  a,  medrdal  assistant  and  on  the 
certification  program  is  available 
from. 

American  A$»(>ctauon  of  Medical  AsstsUnU. 
Ot>c  East  Wacker  Dr.  Suite  1510. 
Chica^.  Ill  i>060\ 
A    list    of   accredited  'private 
.schools  and  information  on  the  re- 
gistration  program   are  avaifable 
from  . 

yA'mencrfTf  Me<Jical  Techno  I  ogisu.  7|0  Hig- 
gins  Rd  .  Park  Ridge,  m  60068 

For  infbrmation  on  training  pro- 
grams foF  medical  Assistants,  con- 
^(act:  ^ 

^Amencan  Medical  Association  Council  on 
Medical  Education.  535  North  Dear- 
^  .    born  St  .^Chicago.  Ill  60610 


Earnings  and  Working 
CorKlttlons 

In  1974,4veekly  salaries  generally 
ranged  fcom  $100  to  SI 40  for  inex 


MEDICAL  LABORATORY 
WORKERS 

(D.O.T.  078.128,^168,  28Kand 
.381) 

Nature  of  the  Work 

Laboratory  tests  play  an  impor- 
tanf^rt  in  the  detection,  diagnosis', 
and  treatment  of  many  diseases 
Medical  laboratory  workers,  often 
called  clinical  laboratory  workers, 
include  *  three  levels,  medical 
technologists,     technicians,  and 
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assistants.  The>  perform  tests  under 
the     direction     of  pathologists 
( physicians    who    diagnose  the 
causes  and  nature  of  disease;  and 
other  physicians,  or  scientists  who 
^  ^p^ialize    in   clinical  chemistry, 
microbiology,  or  the  other  biolggi- 
•cal,  sciences.  Medical  laboratory 
^  -  workers  analyze  the  blood,  tissues, 
and  fluids  in  the  human  Jbody  by 
using  precision  mstruments  such  as 
micros<?opes       and    .  automatic 
analyzers 

Med  teal  technologists,  who 
require  4  years  of  postsecondar)' 
training,  perform  complicated 
chemical,  microscopic,  and  bac- 
teriolc^gical  tests  These  tests  may 
include  chemical  tests  *to  deter- 
mine, fc>f  example,  '  the  blood 
cholesterol  level,  or  microscopic 
examination  pf  the  blood  to  detect 
the  presence*of  diseases  such  as  leu- 
kemia. Technologists  microscopi- 
cally examine  'other  bod^  fluids, 
make  cultures  of  body  fluid, of  tis- 
^Kle^  samples  to  determine  the. 
presence  of  bacteria,  parasites,  or 
'  other  micro-organisms,  and  analyze 
the  samples  for  chemical  content  or 
reaction  They  also  may  type  and 
cross-match  blood  samples  ^ 

Technologists  m  small  laborato- 
ries often  perform  man7 "types  of 
tests  Those  in  large \laboratories 
usually  specialize  in  areas  such  as 
microbiology,  parasitology, 
biochemistry,  blood  banking,  he- 
matology (the  StQdy  of  blood  cells), 
and  nuclear  medical  technology 
(tne  use  df  radioactive  isotopes  to 
fielp  detect  diseases). 

Most]  medical  technologists  con- 
duct tekts  related  to  the  examina- 
tion and  treatment  of  patients  and 
may  be  called  on  to  display  inde- 
pendent judgment.'  Some  do 
research,  develop  laboratory 
techniques,  teach>.  Q^  perform  ad- 
ministrative duties^^V 

Medical  laboratory  technicians, 
who  generally  require  2  years  of 
postsecondary  training,  perform  a 
wide  range  of  tests  an^l  laboratory 
procedures  that  require  a  high  level 
of'  skill  .  but   not   the  technical 
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knowledge  of  the  highly  trained 
iechnologisu  Like  technologisu, 
they  may  work  m  several  areas  or 
specialize  in  one  field.  ^ 

Medical  laboraiory  assistants, 
who  generally  have  a  year  or  less  of 
'formal  training,  assist  medical 
technologists  and  technicians  in 
routine  tests  and  related  work  that 
can  be  learned  in  a  relatively  short 
time^  In  large  laboratories,  they 
rtiay  concentrate  in  one  area  of 
work  For  example,  they  may 
identify  slides  with  abnormal  blood 
cells  In  addition  to  performing  rou> 
tine  tests,  assistants  may  store  and 
labe!.  plasma,  clean  and  stenlize 
laboratory  equipment,  glassware, 
and  instruments,  prepare  solutions 
following  standard  laboratory  for- 
mulas and  procedures,  keep 
records  of  tests,  and  identify 
specimens. 


Places  of  Employment 

•"About  175*000  people  wvorked  as 
medical  laboratory  workers  in 
1,974  About  80  percent  of  all  medi- 
cal laboratory  workers  were 
women,  however,  the  number  of 
men  in  the  field  has  been  increasing 
in  recent^years 

Most  medical  laboratory  person- 
nel work  in  hospitals  Others  work 
'  in  independent  laboratories.,  physi- 
cians' offices,  clinics,  public  health 
agencies,  pharmaceutical  firms,  and 
research  institutions.  These  places 
are  c^oncenti'ated  m  farger  cUies  and 
populous 'States. 

In  1974.  Veter^ins  Administra- 
tion, hospitals  and  faboratones^em- 
ployed  about  1.900  medical 
technologists  'and  about  1,900 
medical  laboratory  technicians  and 
assistants  Others  worked  for  the 
Armed  Forces  and  the  U  S  Public 
Health  Service 


Training,  Other  Qualifications, 
'  and  Advancement 

The  minimum  educational 
requirement  for  a  beginning  job  as  a 
medical '  technologist  usuall>  is  4 


years  of  college  training  including 
completion  of  a  specialized  training 
program  in  medical  technology.  - 

Undergraduate  work  includes 
courses  in  chemistry.  Biological 
science,  and  mathemaUcs.  These 
studies  give  the  technologist  a 
broad  understanding  of  the  scien- 
tific principles  underlying  laborato- 
ry work.  Specialized  training 
usually  requires  12  months  of  study 
and  includes  extensive  laboratory 
work.  In  1974,  about  730  hospitals 
and  schools  offered  programs  ap- 
proved by  the  American  Medical 
Association.  These  program^  were 
affiliated  with  colleges  and  universiT 
ties,  a  bachelor  s  degree  is  usually 
awarded  upon  completion.  A  few 
schools  require  a  bachelor's  degree 
for  entry  into  the  program.  t 

Many  universities  also  offer  ad- 
vanced degrees  in  medical 
technology  and  related  subjects  for 
technologists  who  plan  to  specialize 
in  lafboratory  work  or  in  teaching, 
administration,  or  research. 

Medical  laboratory  tecnnicians 
employeii  m  1974  got  their  training 
in  a  variety  of  educational  settings. 
Many  attended  junior  or  4->ear  col- 
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leges  and  uiu*=ersities  for  I  yearjor 
more^Others  were  trained  in  the 
Armed  Forces.  Some  techniaans 
receivj^d  training  in  private  and 
nonprofit  vocational  and  technical 
schools. 

\^  -Most  medical  laboratory^ 
assistants  employed  in  1974  were 
"trained  on  the  job.  Ifi  recent  years/ 
however^  an  increasing  number 
have  studied  in  1-year  training  pro- 
grams conducted  by  hospitals,  ju- 
nior colleges  in  cooperation  with 
hospitals,  or  vocational  schools. 
Hospitals  offer  the  greatest  number 
6t  training  proefarn^Applicants  to 
these  prograifrlvaould  be^  high 
school  graduates  v/iTh  couises  in 
science  and  mathematics.  The  pro- 
grams include  classroom  -fnstruc- 
tion  and  practical  training  in  the 
'  laboratory.  They  often  begin  with  a  , 
general  orientation  to  the  clinical 
laboratory  followed^bjrTSHrscs  in 
bacteriology,  serology,  parasitolo- 
gy, hematology,  clinical  chemistry, 
blood  banking,  and  urinalysis. 

Certification  or  registration-  is 
considered  important  in' this  field 
because  Jt  indicates  that  the  persons 
certified  have  met  educational  stan-  ^ 
dards  recognized  by  the  certifying 
"  body.  After  the  successful  comple- 
tion of  the  appropriate  examina-  . 
tions,  me4ica1  technologists  may  be 
certified  as  Medical  Technologists^ 
MT  (ASCP),  by  the  Board  of  Regis- 
try of  the  American  Society  ^of 
Clinical  Pathologists;  Me^lical 
Technologists,  MT,  by  the  Amer- 
ican ^edical  Technologists;  or  Re- 
gisteffed  Medical  Technologists'  , 
RMT,  by  the  International  Society 
of  CImical  Laboratory  Technology. 
These  organizations  al»  certify 
technician-level  workefs,4^borato- 
ry  assistants  are  certified  by  the 
American  "Society  |f  of  Clinical 
Pathologists. 

Medical  tech/plbgists  and 
technicians  nnis^be  licensed  in 
Alabama,  California,  Florida,  Geor- 
gia, HawSJJT'  Illinois,  l^evada, 
Pefinsylvania,  Tennessee,  New 
York  City,  and  'p^ierto  Rico. 
Requirements  for  licensure  include 
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a  v»ntten  examination  in  some 
States 

Acciirac>.depcndabilit>,  and  the, 
ability  to  v»Ofk  under  pressure  arc 
important  personal  characteristics 
for  a  medical  laboratory  vrorker 
Manual  dexterity  and  nonjia!  polor 
vision  are  highly  desirable 

Persons  interested  in  medical 
laboratory  careers  should  use  con 
siderable  care  in  selecting  a  training 
program  They  should  get  informa- 
tion about  the  kinds  of  jobs  ob- 
tained b>  graduate^,  educational 
costs  the  accreditation  of  the 
school,  the  length  of  time  the  train- 
ing program  has  beeh  in  operation, 
instructional  facilities, ^and  facultv 
qualifications. 

Technologists  may  advance  to  su- 
pervisory positions  m  certain  areas 
of  laboratory  work,  or,  after  several 
years'  experience,  to  chief  medical 
technologist  in  a  large  hospital 
Graduate  education  in  one  of  the 
biological  sciences  or  chemist^ 
usually  speeds  advancement 
Technicians  can  a^Jvance  to 
technologists  by  getting  additiojial 
education  and  experience. 

Empfoymeht  Outlook 

Employment  of  medical  labora- 
tory workers  is  expected  to  expand 
faster  than  the  average  for  all  occu- 
pations through  the  mid-1980's.  as 
physicians  make  wider  use"^  of 
laboratory  tests  in  routine*  physical 
checkup)?  and  in  the  diagnosis  and 
freatm^t  of  disease  Indirectly  m 
nuen(^ing  growth  in  the  field  are 
population'  growth,  greater  health  . 
consciousness,  and  expansion  of 
prepayment  programs  for  medical 
care  thai  ;nake  it  easier  for  people 
to  pay  for  services. 

The  us^  of"aulomated  laboratory 
test  equipment  is  expected  to  lead 
to  an  increase  in  the-  number  of 
medical  laboratory  technicians  and 
assistants  relative*^to  technologists 
Through  technological "  advances, 
technicians  and  assistants  can 
operate  equipment  to  perform  tests 
which  previously  required  the  skTll 
of  a  technologist 
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Tethnologist5j,,vrill  be  needed  to 
fill  supervisory  positions  in  all 
laboratones.  AI>o,  seme  vrilU  be 
needed  m  laboratones  where  they 
are  required  by  State  licensing 
authonties  or  tJjird  party  health  in- 
surance regulations,  an^  in  labora- 
tones not  using  the  new  automated 


equipment. 

Despite  an  anticipated  .strong  de- 
mand for  medical  laboratory  tiror- 
kers  through  the  mid- 1980 's,  the 
Tiumber^eking  to  enter  the  field  is 
expected  to  exceed  the  number  of 
openings  from  growth  and  replace- 
ment needs  Consequently,  job- 
seekers  in  this  field  may  face  com- 
petitiorvfor  potions  of  their  cho- 
ice * 

Earnings  and  Working 
Conditions 
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Medical  laboratory  personnel 
generally  work  a  40-hour  week.  In 
hospitals,  they  can  expect  some 
night  and  weekend  duty.  Hospitals 
normally,  provide  vacation  and  sick 
leave  benefits,  some  have  retire- 
ment plans. 

Laboratories  generally  are  well* 
lighted*  and  clean.  Although  un^ 
pleasant,  odors  and  spcamens  of 
many  kinds  of  diseased  tissue  often 
are  present,  few,  hsi^rds  exist  if 
proper  methods  of  sterilization  and 
handling  of  specimens,  materials, 
and  equipment  are  used.  * 


Salaries  of  medical  laboratory 
workers  vary-'by  employer  and  geo- 
graphic location  In  general,  medij 
cal  laboratory  workers-  employed 
on  the  west  coast  and  in  large  cities 
received  the  highest  salaries. 

Starting  salanes  for  medical 
technologists  in  hospitals  and  medi- 
cal centers  averaged  about  $9,200 
in  1 974^  according  to  a.survey  con- 
ducted by  the  University  of  Texas 
Medical  Branch,  Beginning  salaries 
for  laboratory  assistants -averaged 
about  $6,900.  Technicians  earn 
$i^es  that  range  between  those  ^ 
paid  technologists  and  assistants. 

The  Federal  'Governmejrt'  paid 
newly  graduated  niedical  technolo- 
gists with  bachelor's  degrees  start- 
ing salaries  of  $8,500  a  year  in  late 
1974.  Those  having  experience,  su- 
perior academic  achievement,  or  a 
^ear  of  graduate  study  entered  at 
SI 0,520^ The* Federal  Government 
paid  medical  laboratory  assistaiA|^ Information  aboot  emplpyment 
bnd.  technicians  starting  salaric^' opportunities  in  Veterans  Adminis- 
ranging  from  'S5,294  to  S8,500  ^7  tration.  hospitals  is  av^lablc  from 
year  in  late  1974,  dependfn^ on  the*    the  Office. of  Personnel  ((D54E), 


/  '  *  Sources  of  Additional 
Information 

Informatio/i  about  education  and  ' 
training  for  medical  techhologrsts, 
technicians,  aijd  laboratory 
assistants  meeting  •standards-recoc-^ 
nized  by  the  Amcncan  Medical  As^ 
soaation,  the  U.S*.  Office  of  Educa- 
tion, or  both,  as  well  as  career  infor- 
mation on  these  fields  of  work,  is 
available  from: 

Amencan  Society  oC  Cfinical  Pathologists, 
Board  of  Registry.  ^2100  W  Harnson 
St  .Chicago.  Ill  6061  2-  .  ' 

American  Society  for'^fedical  Technology,^ 
5555  W   Loop  South.  Bellaire,  Tex 

.77401  "  ' 

Amencan  Medical  Technologists.  7I(rHig- 
gms  Rd  .  Park  Ridge.  11}  60068  ^ 

Accrediiing  Bureau  of  Medical  Laboratory 
Schools.  Oak  Manof  Office.  3038  W 
Lexington  Ave .  Elkhart.  Irrdiana 
465 U  '         '  • 

For  information  about  other 
technician  trammg  programs,  con-^ 

tact:,       '  *  ' 


Intcrnaticin;i1  Society  for  Clinical  Laboralory 
Technology.  805  Ambassador  Buifding. 
411  Seventh  St.  St.  Lxwi^^Mo 
63I0L 


amount  ^nd  type  of  education  and 
experienjpe.  \fe3ical  technologists 
in  the  Federal  •  Government 
averaged  S  I  3,300  i  year  ^Ayrie^ 
cal  technicians,  Sll,400.  ^^Ir 
fate  1974 
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dministration.  Washing- 

oh  about  clinical  and 
employment  opportunities 
e^N^ational    Institutes  of 
available  frorh  the  CJinigal 
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Center  NaiionaJ  Institutes  of 
Health  Bcthesda,  Maryland  20014 


MEDfCAL  RECORD 
TECHNICIANS  AND 
'  CLERKS 

(D.OT,  249  388)* 
Nature  of  the  Work 


A  medical  record  is  a  permanent 
repurt  on  a  patient  s  cundttil^n  ^d 
course  of  treatment  m  a  hospital, 
cimic.  or  other^ljealth  care,  institu- 
liCJh  Doctors,  hospital  administra- 
tors, public  health  authonttes.  and 
insurance  companies  rely  on  these 
records  which  are  kept  b>  impor- 
tant mecnbers  of  the  health  care 
sUfT  known  as  medical  -  record 
technicians  and  derks. 

Medical  recqrd^echnicians*  and 
clerks^ perform, ifieu  essential  func- 
tions tQ  maintain  the  medical  mfor- 
ntisiU6n  system  including  transcnp- 
tioi^  of  medical  data,  analysis  and 
coding  of  informaliofl.  filing,  jcopi- 
piling  of  statisucs  and  abstracting 
i-ecords.        .  •  «  • 

The  system  us&  iJi  hospitals  to 
gather,  preserve,  imd  maintain  the 
information/or  the  medical  records 
•   requires  the  teamv<Drk  of  many 
/^m^dical   record   technicians  ar>d 
\  clerk?.  In  Ivge  hospitals^  record-' 
keeping  activiti*es  are  ^supervisecj^^^i^ ' 
^and  coordinated   by  ,  a  medical 
record  admin istr^tofT but  in>smaller 
hospitals,     experienced,  mtdicaf 
rejr^rd  techiiR:ian's,often  administer 
the  depjirtment.  In  mcest  nursing 
,    homes,,  a  medical  recor^  clerk, 
^  working  under  the*  supe/ vision  of  a 
jhfedical  record ''consuftant  who  is  a 
Registered  Rccortf  Administrator 
>RftA)r  air  aj?  ^^credited  Recoird 
*Techniciaij-,.(/?RT>,^  is  reispopsi^ble 
for  thp^m^dical  recprds 

f^'edical  record  clerks  perform 
roul1;ie  clerical.jtasks  that  require  a 
minirtji^m  of  specialized  knowledge, 
They  s^^ssemble  »he  infpnfnatron  for 
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the  records  in  sequence,  check  to '  tion  systems  and  enters  the  codc^ 
sec  that  all  necessary  forms,  signa-  on  the  mwiical  i:ecord,  Thi^codmg 
tures,  and  dales  are  present;  and  makes .  It  easier  ,tp  refer  to  the 
locate  any  previous  medical  hfecbrds  ;  record  wbcn  there  is  a  need  to 
that  njay  be  on  file  for  the  patient/  review  the  patient's  case  or  K)  col- 
They  translate  selected  information    led    data    for    other  purposes. 

Analyzing  re<^rds  and  cross-index- 
ing mrdical  information  rnake  up  a 
large  part  of  the  technician's  work. 
Technicians  do  the  important  job  pf 
reviewmg  records  for  complete- 
ness, accur^y,  and  com'pliance 
wfth  retirements,  referring  in- 
complete records  to  the  person  who 
compiled  them. »  They  review 
records  for  internal  consistency  and 


such  as  sex.  age,  and  referral  source 
into  a  cpdt  and  enter  it  on  the 
records  M&iical  ..recprd  clerks 
answer  routine  •«iaff  requests  for  in*- 
formation  about  patients  and  gather 
statistics  for  reporu  to  various 
groups  such  as  State  health  depart- 
ments Some  medical  record  oierks 
transcribe  reports  of  operations,  X- 
ray  and  laboratory  examinations, 


and  special  treatments  given  to-po^  point  out  to  their  supervisors. ^ny 

apparent  errorj^'  ^  '  *  ^' 
Technicians  obtami  infbrmaXion 
from  fe*cords  in  ansi^^er  to  legal- and 
in^'urance 'Company  inquines  when  . 
authorized  to  do  so  by  hosprtal  ad- 
ministrators, and  gather  Tlatistics 
2Lt\d  prepare  periodic  reports  for 
hospitals  bp  types  of  diseases 
treated,  types  of  surgery  performed, 
and  utilization  -o(^  hospital'  beds. 
They  also  Jprepare  records  for 
microfilming,  supervise  medical 
record  clerks, Wsist  the  medical 
staff  by  preparing  special  studies 
3^Ia  from  records 
d  ^ake  records  to 
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Medical  record  clerks  follow  the 
explicit  instructions  and  guidelines 
of  their  supervisors.  Person -to- per- 
son contacts  in  hospitals  are  limited 
to  providfng  rfeadily  available,  niin- 
technical  information  to  the 
hospital  staff  However,  in  small 
nursing  homes  where  the  medipal 
record  clerk  works  as  the  only 
medical  record  personnel,  there  is 
much  personal  contact  with  the  pa- 
tients as  well  as  with  fellow  staff 
members. 

Beginning  medical  record  techni- 
cians perform  duties  that  may  be 
similar  to  those  of  clerks  buf  which 
require  JTiore  technical  knowtedge. 
The  technician  codes  the  diseasfcs, 
operations,  and  special  thci^pies 
accortfing  tp#recognized  cfassjfica- 


and  fabulating 
for  Research, 
court. 


Places  of  Employment 

In  1974,  there  were  about  1 0,500 
medical  record   technicians  and 
43,000 xlerks:  Although- most  ^/ork 
•in  hospitals,  a  growing  ntmiber  are 
finding  jobs  in  jclinics,  nursing 
homes,  community  health*centers» 
and  liWlth  maintenance  organiza- 
tions. Some  medical  record  techni* 
ciairs  are  consultants  to  several.^ 
small  health  facilities*  Some  rn- 
idtancc^  companies   employ  ex- 
perienced medical  record  person* 
^el  to  collect  information  from  oa- 
Tipnts"^  records  to  determine Jiability 
fof*payment.  Public  health  depart- 
tnefits  Jiire  medical  recofd  techni- 
/ciaris  to  supervise  -data  collection 
from  fjealth  care  u^slit^jtions,  an^J  to. 
jissist  In  research  to  improve  health 
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care ,  Manufaciurcfs  of  medical 
record  system^  services,  and  cquip^ 
ment  also  emplo>  medical  record 
personnel  to  help  de\elop  and  mar 
ket  their  products 

Most  medical  record  technicians 
an^ clerks  are  women  .However,  a 
growing  number  of  men  are  enter- 
ing the  field  ^ 
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home  stod>  progr^  or  as  in-ser- 
vice training.  The  certificate  given 
upon  the  successful  :CompleUon  of 
the  course  is -helpful  m  applying  for 
a  job  as  a  medical  .record  clerk. 
Medical  '  .Jlcrms  and  references 
learned  provide  a  good  foundation 
^r  adv^ccroent. 

Medical  recordxlerks  who  have 
had  several  years  of  experience  may 
advance  to  the*  technician  level 
through   an  approved  oducation  ..'jbnnal 
4?ri»gtarQ..especially  in  ^treas  whefe  S^slrong 


Training,  Other  Qualifications, 
and  AdvatTcement 

Most  employers  prefer  to  fill  theri  is  a  shortage  of  trained  mcdi-'. 
technician  positions  u  ith  graduates         ^^^^^  technicians  In-additiOn,^ 
-  from  OBc,:^-ihe-iH^ne$e^i^'^ify5lr/.^^S^  4^^. .  pomsj^n(kfi<^t 
pTSgT:^C:V^hKh.-h^r:i^ih^r  *^  a^^lab].e..for  jp<^iical 

crcdiiea^by  the  Amencan  Medical  ^^^9"*  ^)repafe  fef  ' the  ex 

Aitsociation  (AMA)  ^nfl  the  Amer 


The  outlook  for  technicians  with 
a  2-year  course  will  be  favorable 
through  the  mid-1980s.  H  is  ex- 
pected thai  medical  record  techni- 
cians  will  be  required  to.have  this 
specialized  training  in  t&c  future  as 
more  attention  is  given  to  mnova* 
Uve  ideas  in  siedical  records  as  a 
means  of  improving  medical  effi- 
ciency and  service.  As  a  result, 
.technicians  who  have  not  received  ^ 
training  may  experience, 
competition  for  .positions 


amination  for  accreditation  as 
medical  record  techim:ians  Passing 
this  examination  ^d  earning  the 
title  of  ART  often  leads  to  pronK>- 
tion  to 'higher  paying  and  more 
responsible  positions  in  medical 
retords  in  1974,  there  were  7,250 
ARTs.  ' 


Employment  Outlook 

Employment  of  medical  record 
1  technicians  and  clerks  is  expected 
\to  grow  much  fas^/^jCv-^ihan  t)x€ 


,  lean  Medical  Record  Association 
(AMRA)  These  range  in  length 
from  10-month  certificate  pro- 
grams tp  2-year  associate  degree 
programs.  In  1974.  there  were  ap- 
pfpximarely  60  such  programs 
available.  Required  courses  in 
eluded  biological  sciences,  medical 
terminology,  medical  .jecord 
science,  business  managemenf,  and 
secretarial  skills  Person^  with  this 
training  who  also  have  passed  the 

Accredited    Record    Technician         ^    ^ 

<ART)  examination  can  enter  the  Verage  for  all  occupaUons  though 
medical  record  field  as  technicians,  Jhe  mid.l980's.  ^This  employment 
and  can  often  look  forward  tot^growth  will  steni'from^a  continued 
promotion  to  supervisory  positions    ^  -      •  . 

High  school  graduates  who  have 
basic  secretarial  skill's  can  enter  the 
medical  record  field  as  beginning 
blcrks  About  1  month  of  on-the- 
job  training  will  prepare  them  for 
routine  tasks  that  do  not  require 
much  specialized  skill  More  train 
ing  may  be  necessary  for  spe.cial- 
ized  clerical  positions  such  as  medi 
cal^anscriptionists  Although  they 
are  not  required,  high  school  cour 
'^s   in   science,   health,  typing, 
mathematipS,  and  office ^  practice 
are  helpful  Medical  record  person- 
nel mw;}     accurate  and  pay  atten 
tion  to  Artail 

The  American  Medical  Record 
Association   offers  a  correspon 
Hence  course  in  medical  transcrip- 
tion that  can:  be  taken  either 


increase  m  the  n,s^  d#  health  in- 
sujjmce,  and^ '^Medicare .  and 
K^dicaid,  which  will  result  in  a 
need  for.mofb  complete  medical 
records  New  jpbs ,  also  will  be 
.created  as. nursing  homes,  clinics, 
and  new  types  of  medical  facilities 
such  as  health  maintenance  or- 
ganizations increasing]^  employ 
medical  record  personnel. 

The  duties  f^^rformed  medical 
record  clerks  make  up  most  of  the 
work  in  a  medical  iiccord  depart* 
ment.  Thus,  the  anticipated  expan- 
sion in  medical  facilities  and 
recordkeeping  offers  a  very  gooci 
employment  outlook  for  clerks. 
However,  .  opportunities  for  ad- 
vancement to  tlie  technician 
cnp-    Ji^n  withOuty  formal  courses 


p«si- 
will 


greatly  decrease. 


from  medical  record  technicians 
who  have  an  associate  degree. 

Earning  Working 
•  Cond|tlons 

Earnings  ofmpQical  record  clerks 
and  tech^iciaiw|  vary  greatly,  ac- 
cording to  localiry.  Beginning  medi- 
.  cal  record  clerks  earned  an  average 
of  $6,500  afflfiially  in  nongovern- 
ment hospitals  in  J974.  Earnings 
ranged    from    $5^000    in  small 
hospitals  in  the  South  to  $1-0.000  in 
New   York   City,   acicording  to 
limited  data.  In  general,  salari^  axe 
^  highest  in  the  big  cidel  and  lowest 
in  rqral  areas.  Salaries  usually  are 
hiohgi^n  larger  hospitals. 

©aTaries  of  medical  record  technic 
cians  follow  a  similar  geographic 
paftem.  Limited  data  indicate  that^ 
in  1974,  t^e  median  annual  salary 
for  ARf?  was  $1,0.000,  Ex- 
perienced technicians  who  were 
directors  of  hospital  medical  record 
departments  averaged  $10,500. 
Somi  earned  0vei\$  1 2,'000  ^yea^, , 

In   Federal   hospitals^  medical 
record  clerks  earned  a  beginning 
annual  salary  of  $6J64  in  lata. 
1974,  Annual  salaries  of  medical  * 
record   technicians   ranged  fr.om 
$6,764  to  $13,679.  Outstanding, 
medical  record  technicians  may 
work  up  to  higher  supervisory  posi- 
tions with  corresponding  pay  in- 
creases, although  most  of.these.^^ 
positions  *are*  UHCid  by  Regjstered 
Record  Administrators. 

Like  most  hospital  employees, 
medical  record  personnel  work  .a  . 
36-to-40*hour  week,  receive  paid 
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holidays  and  vacatiotwric^th  aiid 
insurance  benefits,  and^K  par- 
ticipate in  retirement  plans 
Although  most  of  the  positions  are 
full  time,  some  part;time  jobs/^e 
available.  •         /  • 

Sourcts  of  Additional 
Information 

A  list  of  approved  schools  for 
medical  record  technicians,  facts 
about  the  correspondence  courses 
for  medical  transcnption  and  medi- 
cal cecord  personnel,  and  addi- 
tional details  on  the  vrork  per- 
formed by  medical  record  techni- 
cians are  available  from 

American  McdicaJ  Record  AsMxuUon.  John 
Hano^k  Ccmcr  SuUc  1850.  S^S  North 
Michigan  Ave  Chicago.  Ill  6061 J 


•  help  prepare,  ^are  for,  and  dispose 
erf  specimens  taken  for  testing  dur- 
ing the  operation  and  help  apply 
dressings.  The>  ma>  operate  steni/ 
izers,  lights,  suction  machines,  and 
diagnostic  equipment 
•  After  the  operation,  operating 
room  technicians  help  transfer  pa- 
tients to  the  recovery  room  and 
assist  nurses  in  cleaning  and 
slocking  the  operating  room  for  the 
next  operation. 

Places  of  Employment 

•About  28,000  people,  over  one- 
haK  of  them  women,  worked  as 
operating  room  technicians  in 
19*74  They  worked  in  hospitals  or 
other  institutions  that  have  operat- 
ing room,  delivery  room,  and  emer- 
gency room  facilities.  Many  are 
members  of  the  Armed  Forces. 
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Training  and  Other 

Qualifications  / 

Some  operating  room  technicians 
are  'trained  on  the  job.  A  high  * 
school  education  or  the  equivalent 
,  IS  generally  required  for  entry  into 
training  and  emplcrj^ment.  On-the- 
job  training  programs  in  many 
hospitals  include  classroom  instruc- 
tion The  length  of  these  programs 
varies  fron>»6  weeks  to  I.  year,  de- 
pending on  the  trainee's  qualifica- 
tions and  the  objectives  of  the  train- 
ing given.  Some  hospitals  prefer  ap- 
plicants who  have  worked  as 
nursing  aides  or  practical  nurses 

Some  operating  room  technicians 
are  trained  in  vocational  and 
technical  schools  and  community 
and  junior  colleges.  Others  obtain 
their  training  in  the  Armed  Forces. 
Most  of  these  training  programs  last 


'  OPERATING  ROOM 
TECHNICIANS 

M 

(D^T  079  37^) 

Nature  of  the  Work 

Operating  room  technicians,  oc- 
casionally called  surgical,  techni 
cians.  assist  surgeons  andanesthes- 
iolof4Sis  before,  dunng,  and  after 
surgery.- 

They  help  set  up  the  operating 
room  with  the  instruments,  equip- 
ment^ sterile  linens,  and  fluids  such 
a!s  glucose  that  ma>  be  needed  dur- 
irig  an  operation.  Operating  room^ 
technicians  alsd  prepare  patieR<S^ 
for  -surgery  by  washing,  shavmg, 
and  disinfecting  the  parts  of  the 
bckiy  whiere  •  thi  surgeon  will 
operate.  They  m^  transport  pa- 
tients to  the  Operating  room  and 
helpHrap^  and  position  them  on  the 
operating  table.        .    •  . 

During  surgery,  they  pass  instru- 
ments and  other  sterile  supplies  to 
Uhe  suicidal  team.  They  hpid  retrac- 
tors, cut  sutures,  and  help  nurses 
coupt  the  sponges,  neecfles,  arid  in- 
Hruments  used  dtlring  the  op^ra- 
Oon  Operating  roam  technicians 
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from  9  months  to  I  year,  some  ju- 
nior college  programs  last  2  years 
and  lead  to  an  associate  degree. 

Students  in  junior  colleges  and 
vocarfonal  schools  get  classroom 
training  as  v.eil  as'supervised  clin^ 
-Cdl  experience    Required  courses 
include  anatom).  physiology,  and 
microbiology     Courses  teachmg 
practical  applications  include  the 
care  and  safety  of  patients  dunng 
surgery^  use  of  anesthesia  and  its 
hazards,  and  nursing  procedures 
They  also  learn  how  to  sterilize  m 
struments,  prevent  and  control  in 
fection,  and  handle  special  drugs, 
solutions,  supplies,  and  equipment 
The  same  types  of  courts  are» 
taught  in  hospital-based  program^ 

The  Association  of  Operating 
Room  Technicians  awards  a  cer 
tificate  to  operating  room  techni- 
cians who  pass  their  comprehensive  " 
examination  A  Certified  Operating 
Room  Technician  CCORT^  is 
recognized  as  i:ompetent  in  the 
field  and  is  generally  paid  a*  higher 
salary. 

Manual  dexterity  is  a  necessity 
5pr  operating  room  technicians  « 
-Ihce  they  must  handle  various  in- 
struments quickly  Thfey  must  be  or- 
derly and  emotionally  stable  High 
school  students  interested  •  lii- 
careers  in  this  ^occupation*  ^e  ad-, 
•vised  to  take  courses  in  health,  apd 
iJiology 

.Employment  Outlook 

Employment  opportu;iities  for 
operating  room  technicians  are  ex- 
^fSccted  to  jj^good  through  the  mid- 
1980's.  Graduates  of  2-year  c^^m- 
munity  and^P^fccpllege  programs 
should  be  esp^jcially  in 'demand.  ' 

Employment  ,i»»  this  field  is  ex-* 
pected  to  grow  *faster  than  the 
average  for  all  6c6upatiohs  as 
operating  room  technicians  increas- 
ingly assume  more  of  the  routine 
nursing  tasks  in  the  operating  room. ' 
The  same  factors  that  contribute  to 
the  demand  for  health  workers  in 
genera]  apply  to  operating  roona 
tecl)nicians — po^umtion  growth 
and  the  increa^^d  t^ity  of  people 
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to  pay  for  medical  care  due  to  ex- 
pansion in  coverage  under  prepay- 
ment insurance*  programs. 

In  addition  to  job  openings  result- 
ing from  growth  of  the  occupaiion,' 
many  ncwr  operating  room  techni- 
cians will  be  needed  to  replace 
workers  who  die,  retire,  or  leave 
the  field  for  other  reasons. 

« 

EaVnIngs  and  Working 
Cpndftlons 

The  average  starting  salary  for 
operating  room  technicians  was 
about  S6.500^  year  in  1974, 
cord^g  to  a  natidnat'^^urvey  con- 
ducted by  the  University  of  Texas 
Medical  Branch.  Experienced 
technicians  earned  average  salaries 
of  ipproximately  S8,I00  annually. 
In  /ate  l%74,  the  Federal  Govern- 
mernt  paid  operating  •^'Dom  techni- 
cians sCartinjg  salaries  of  S7,596  a 
year-iMost  expeoenced  opetating 
room  technicians  eVnployed  b^  the/ 
Federal  Government  received  an- 
nual salanes  of  $9,473. 

Graduates  of  community  and  ju- 
nior coljeges  often  earn  higher  sala- 
ries than  v*orkers  without  formal 
trainKig.  salaries*  reflecting  varia- 
ticfns  in  the^cost  of  living,  also  vary 
widely^  geographic  location,  with 
those  on  the  East  and  West  Coasts 
^generally  higher.  Usually,  operating 
room  technicians  earn  .about  as 
much  as  the  average  for  all  nonsu- 
pervisory  workers  in  private  indus- 
try, except  farming.  , 
.  Operating*  room  •  technicians 
usualjy  work  a  5-d^,  40-hour 
week.  '  However,  tlj^y  mtiy  be 
required  to  work  '*on  ^IP'  shifts 
(staying  av^lable  to  work  on  €hort 
•notice).  > 

Sources  of  Additional 
Information 

Additional  information  on  a 
career  as  an  operating  room  technic 
cian  ^nd  on  training  prpgrams  for 
the  occu]:)ation  is  available  from; 

Association  of  Operating  Room  Tcchnjciahs. 
Inc  .  MOO  Wgt  Littleton  Blvtl  ,  Suffe 
201 .  Litt!et9n,X:oIo.  801 20  ^ 


OPTOMBTRfC 
ASSISTANTS 

Nature  of  the  Work 


Optometric  assisunts  perform  a 
wide  variety  of  tasks,  allowing  op- 
tometrists to  devote ^^re  time^t^ 
their  professional  duties.  Jhey  keep 
patients*  records,  schedule  appoint- 
ments, ^and^Nhandle  bookkeeping, 
correspondence,  and  filing.  They 
prepare  paueju«^for  eye  examinaf 
tions^.a^id'^elp  optometrists  test  for 
lear  and*  distant  eyesight,  dolor 
bjlindness,  and  tension  df  or  ^r^s- 
siire  on  the  eyeball. -^Optometric 
assistants  measure  patients  for  cor- 
rect and  tomfortable  fit  of  glasses. 
They  suggest'  size  and  sh^pe  of 
eyeglass  frames  to  c^mplittienl  the 
patient's  facial^ieafores,  and  adjust 
finished  ^eglasses  by  heating, 
sJjafJing,  and  bending  the  plastic  or 
metal  framed.  Thev  also  assist*  th^e 
optometrist  in  fitting  cont^cTfepSi 
and  in  giving  instruction^  on  the  u 
and  ^re  of  th.e  lenses. 

Optorpetric  assistant^  heto''  pa- 
tients  with  exercises  for  eye  copr-' 
dinatidn  to  overconle  fotusing  de- 
fects in  the  laboratory.  TJiey  modify 
ronventional  gla^s  op^n^ct  len- 
ses to  assure  ^)roper/n,  insert  knsei 
in  frames,  repair  ^-ames,  keep  an  in^ 
ventory  ofoptom^twc  materials  an^ 
clfean  and  care  for  t^e  instruments./ 
la  a*  large  optoijietric  complex 
assistatits  may  specialize  in  visual 
training,  chairside  assistance,  or  of« 
fice  administration  In  a  smaller 
practice,  they  nray  perform  all  these 
^duties. 
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Placet  of  Employmant  ^ 

.  About  1 1 ,500  persons,  mos^  of  ^ 
them  women,  v^orked  a^  optometric  . 
assistants  in  1974.  Most  worked  foj[  %  . 
optometrists  in   private   practice^  /  ^ 
Others  worked  for  health  clinics, 
optical  instrument  manufacturers, 
or    government    agencies.  Some 
served  as  assistants' to  optometrists 
in  the  ArriiedForces. 
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Training,  Other  Qualificatlont, 
\  ^  .    and  Acfvjincement 

Most  oplocnetric^  assistants  are 
trained  on  the  job  in  their  em- 
ployers' offices  Training  also-can 
DC  acquired 'in  NAear  atrademic 
courses,  nine  schooS  offered  thjs 
type  of  training  in  1974  More 
detailed  training^n  'the  technical 
aspects  of  opton^elr>  wis  available 
in  17  schools  tKat  offered  2-year 
purses  leadmg'  to  an  associate 
dcgrcf  ^ 

figh  schOcJl  graduation,  or  its 
equivalent,  including  courses  in 
mathematics  and  office  procedures, 
is  preferred  for'on-the  job  training 
or  admission  to  formal  yainijig 
^rogram^^^k---^  formal  pro- 
5|^ni>offer  specialized  courses 
^ch  as  the  anatomy  and  physiology 


of  the  human  eye,  orthoptics 
(correction  tff  defective  vision), 
andjconlact  lens  theory  and  praq- 
lice  Progrants  also  include  courses 
in  secretarial  and  office  procedures' 


pfanning  to  become  optometnc 
assrstrf,nis  Because  of  the  person- 
to-persort  >vork  relalionship 
betwreen  optometnc  assisunts  and 
patieru^  d  neat  appearance,  cour- 
tes>  and  tact  afe  important  qualifi- 
cations. 

Employment  OuUook 

The  employment  of  toptometric 
assistants  is  expected  to  grov^  much 
faster  than  the  average  for  all  occu- 
pations through  the  mid-l9§0s 
Employment  opportunities  for  op- 
fometnc     assistants '  v^ho  have 
completed  one  of  the  formal  train- 
ing programs  should  be  excellent. 
On-the-job     training,  however* 
probabl)  will  continue  to  be  the 
^  means  b>  whictumost  persons  enter 
th^  occupation » The  avallabilit)  of 
man>  positions  whieii  r^qijiire  fewer 
than  8  houi^  of  worf\a  day  offers 
opportunitfes  for  continued  em- 
ployment  while  canng  for  a  family. 
Factors  underlying  the  expected 
growth  of  the  occupation  are  the  in- 
crease in  population  and  greater  de- 
mand for  eye  care  services.  As  the 
number^  of 'patients  served  by  op- 
tometrists increase,  more  trained 
assistants  will  be  needed. 

<^  ^ 

vEarnlngs  and  Working 
Conditions 

Earnings  of  optometnc  Assistants 
vary     by    geographical  •  region, 


Lectures  and  laboratory  work  arc  •  academrc  and  technical  qualified-* 
supplemented  b>  actu^tl  experience  ,  tions,  and  the  size  5nd  type  of.prac- 
in  optometric  clinics  and  practices.  tice  of  the  optometnsts  employing 
Although  there  are,relatively  few  the^.  In  1974,  beginning  salanes 
programs^  for  training  .optometrjc  ranged  from  $100  a  week  for  op- 
assistants,  a  recent  stud^  indicated^  tometric  assistants  having  no  tram- 
\Hat  over  4  optonTfetrists  out  oj>3    ing  or  experience 'to  $160  a  week 

for  experienfced  and  highly  trained 


feel  that  a  1-  or -2-year  course,  fol 
lowed  by  some  on-the-]ob^struc- 
tion,  is  the  bjst  preparauon.  This 
training  will  bef:ome  more  impor- 
tant, in  gaining  it^tial  employment 
anc]  advancement  as  more  pro- 
grams become  available. 

Manual  dexterity,  accuracy,  and 
the  ability  to  distinguish  shades  of 
color  are  requirements  for  pe/sons 


assistants,  according  ^o  limited  in- 
formation available. 

Most  optometric  assistants  work 
between  30  ahd  40  hours  a  we^V*. 
but  about  Tout  of  10  works  shdlrter 
hours^.  Occasionally  they  may  work 
a7ew  hours  on  Saturday,  The  work 
i^  4iot  strenuous  and  physical  sur- 
roundings are  usually  pleasant.' 
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Sourcei^of  Additional 
information 
i 

Further  information  on  a  career 
as  an  optometric  assistant  and  a  hst 
of  trainfng  programs  ar«  available 
from. 

Amcfivun  Optt^mvtriw   A»OLiui/vn.  "'000 
ChippcW^jSl  St  Louis  Mo  65119 


^.     RADIOLOGIC  (X-RAY) 
TECHNOLOGISTS 

(DOT  078  168  and  368) 

Nature  of  the  Work 

,  Medical  X-rays  play  a  major  role 
in  the  diagno-stic  and  therapeutic 
fields  of  medicine  Radiologic 
technologists,  also  called  medical 
X-ray  technqlogistC operate  X-ray 
equipment  The>  are  usual!)  super- 
vised by  radiologists  (physicians 
who  specialize  in  the  use  of  X-rays ). 

Most  radiologic  technologists  use 
X-ray  equipment  to  take  pictures  of 
internal  parts  of  the  pati&nt*s  body. 
They  may  prepare  chemical  mix- 
tures, such  as  banum  salts,  which 
the  ]>atients  swallow  to  m^ke  ^ 
specific  organs  appear  clearly  in  X- 
ray  examinations  '  (recorded  in 
radiographs)  Technologists  use 
^  radiation  prdtection  devices  and 
^  techniques  to  safeguard  themselves, 
as  well  as  patii^nts*  5gainst  possible 
radiation  hazards.  Af{er  determin- 
ing th^  cor/ect  voltage,  current,  and 
"  exposure  time,  technologists  posi- 
tion the  .patient  and  make  the 
required  number  of  radiograp^hs  to  c 
be,  developed  for  inteirpretation  by 
the  physician  Technologies^  may 
use  mobile  X-ray  e<^umriifixrt-ttt^ 
patient's  bedsid^^-^atToin  surgery 
They  also^^u^uaHy  keep  treatment 
rebop* 

^  lojne  radiologicf  technologists  do 
wadiation  therapy  work.  They  help 
p)}ysjdans  treat  patients>^itl>  clis- 
cases,  such  a^  certain  types'  of 
car  cer,  by  administerin^fescribed 
doi  es  pf  X-ray  or  other  fofms^of 
raiSiatictn  to' the  affected*  areas  of 


the.bod).  They  also  may  assist 
radiologists  in  measuring  and  han- 
dling radium  and  other  radioactive 
materials. 

Other  technologists  work  m  the 
field  of  nuclear  medicine  in  which 
radioactive  isotopes  are  used  to 
diagnose  and  treat  diseases  They 
help  the  physician  prepare  and  ad- 
mmisier  ^  the  prescribed 
radioisotope  and  operate  special 
equipment  for  tracing  and  measur- 
ing radioactivity 

Places  of  Employment 

About  82,000  persons— about 
two-thirds  of  ihem  women- 
worked  as  radiologic  technologists 
in  1974. 

Hospitals  employ  about  three- 
fourths  of  all  radiologic  technolo- 


gists, most  of  the  remainder  work  in 
medical  laboratones,  physicians' 
and  dentists'  offices  or  clinics. 
Federal  and  State  health  agencies, 
and  public  school  systems. 


Training,  Other  Qualifications, 
and  Advancement 

The  req^uir^ment  for  entry  into 
this  field  is  the  completion  of  a  for- 
mal training  program  in  X-ray 
technology.  In  1974,  about  1,200 
programs  in  X*-ray  technology  of^ 
fered  in  hospitals,  medical  schools 
afTiliate'd  with  hospitals,  colleges, 
and  community  colleges  were  ap- 
proved by  ijie  American  Medical 
Association  (AMA). 

Training  atfe^may  be  olJtainedJn 
the  military  service,  or  through 


MEDICAL  TECH.NMDI^IST 

•cQurscs  in  X-ray  tedj^r^ogy  offefed 
by  vbcational  op-t€chnical  schools 
.  Program^^^ary  In  length  from  24 
,^-^»ffleTTThsTa>3  or  4  years.  In  addition, 
about  42 '  schools  award  a 
bachelor  *s  degree  in  radiologic 
technology  While  'employers 
generally  pay  graduates  -of 
bachelor's  degree  programs  the 
same  slarting.salaries  as  those  of  2- 
and  3-year  programs,  there  is  more 
potential  for  promotion  for  these 
J^olding  the  b0Ccalaureate  degree  It 
IS  advahtageoys'for  those  planning 
to  be  teachmU  or  administrators  m 
this  field  to  pursue  the  bachelor  s 
and  master's  degreesj  as  prepara- 
y  tion  ' 

C     All.  schools  accept  only  high 
\  school     graduates.     Courses  in 
mathematics,   physics,  chemistry, 
biology,  and  typing  are  helpful. 

X-ray  technology  programs  in- 
clude courses  in  anatomy,  physiolo- 
gy, nursing  procedures,  physics, 
radiation  protection,  darkroom 
chemistry,  principles  of  radio- 
graphic exposure.  X-ray  therapy, 
radiographic  positioning,  medical 
ethics,  ijepartment  administration', 
and  the  operation  and  maintenance 
of  ft)uipment. 

Registration  with  the  American 
Registry  of  Radiologic  Technolo- 1 
gists  is  an  asset  in  obtaining  highly 
skilled  and  specialized  positions 
Registration  requirements  include 
graduation  from  an  approved 
school  of  medical  X-ray  technology 
and  the  satisfactory  complexion  of  a 
written  examination  After  registra- 
tions the  title  ^'Registered 
Technologist  (ARI^T)*'  may  be 
used*  Once  registered,  technolo- 
gists may  be  certified  in  radiation 
therapy  or  nuclear  medicine  by 
completing  an  additional  year  of 
combined  classroom  study  and 
work  experience. 

Good  health  and  starhina  are  im- 
portantkjualificationsfor  this  field. 

As  openings  occur,  some 
technologists  in  large  X  ray  depart- 
ments may  qualify  as  instructors"  in 
X-ray  techniques  or  ^dvar^c^  lb 
chief  X-ray  lechnol^gisis.:^  ^ 
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and  other  benefits  are  comparable 
to  those  covering  other  workers  in 
the  same  organization.  . 

There  are  potential  radiation 
hazards  in  this  field;  however,'these 
'^jazards  have  been  greatly  reduced 
by  the  use  of  safety  devices  such  as 
instruments  that^easure  radiation 
oves,  and 

other  shieldings. 


Employitieht  -ttT  the   field  of 

radiologic  technology  is  expected 

to  expand  faster  than  the  average 

for  al^occupations  through  the  mid- 

1980*s  as  X-ray  equipment*is  in- 

creasingly  used  to  diagnose  and 

treat  diseases    The  demand  for^""*""*"^"? 

J  I.    1    .  .  T^xposure,  ead  aprons,  & 

radiologic  technologists  also  will  in-  ^  ^  ^ 

crease  a^  prepaid  medical  programs 
extend  medical  care  to, wider  seg- 
ments of  the  population  Part-time 
workers  will  find  the»best  opportu- 
nities in  physijcians'  offices  and 
clinics  where  full  time  radiolc^gic 
services  usually  are  not  required. 

Althougn  the  demand  for 
radiologic  technologists  should 
continue  to  be  strong,  the  number 
of  graduates  of  AMA-approved 
programs  in  this  field  al§tr-k^x- 
pected  to  grow  rapidly  during  uT^s 
period  If  present  enrollment  pat- 
terns coniinue,  the  number  seeking 
to  enter  me  occupation  is  lik'eiy  to 
exceed  the  number  of  openings 
from  growth  and  replacement 
needs.  As  a  result,  graduates  may** 
faqe  competition  for  positions  of 
their  choice. 


Sources  of  Additional 
Information 

For  additional  information  about 
programs  and  careers  in  radiologic 
technology,  write. 

The  Amencan  Sociciy  of  Radiologic 
Technologists,  •  500  North  Michigan 
Ave  .Suite 836. Chicago.  Ill  60611 

The  Amencan  Regisl?y  of  Radiologic 
'Technologists.  2600  Wayzaia  Blvd.. 
Minneapolis.  Minn  55405 


RESPIRATORY  THERAPY- 
WORKERS 

if 

(D.O.T.  079.368) 


Earnings  and  Working 
CondiUons 

Starling  salaries  of  radiologic 
technologists  employed  in  hospitals 
and  medica/ centers  averaged  about 
$7,800  a  year  in  1 974,  according  to 
a  national  survey  conducted  by  the 
University  of  Texas  Medical 
Branch.  Experienced  radiologic 
technologists  averaged  <9,600  a 
year,  or  slightly  mote  'thart  the^ 
average  for  all  nonsupervisory  wor- 
kers' in  private  industry,  except 
farming. 

The  Federal  Government  paid 
new  graduates  of  AMA-approved 
schools  of  X-fay  technology  start- 
ing salaries  of  $7,596.  a  year  in  late 
1974. 

Full-time  techiMdpgi.sts  generally 
work  8- hours  a  day  and  40  hours  a 
week  but  may  be  **on  call**  fpr  some 
weekend  or  night  emergency  du^ty. 
Sick  leave,  vacations,  insurance. 


Nature  6f  the  Work 

Inspiratory  therapy  workers, 
sometimes  called  inhalation 
therapy  workers,  treat  patients  with 
cardiorespiratory  problems.  This 
treatment  may  range  from  giving 
temporary  relief  to  patients  with 
chronic  asthma  or  empfjysema  to 
giving  emergency  care  in  cases  of 
heart  failure,  stroke,  drowning,  and 
shock.  Respiratory  therapy  workers 
also  are  among  the  first  medical 
specialists  called  for  emergency 
treatment  of  acute  respiratory  con- 
ditions arising  from  head  injury  or 
drug  poisoning.  Since  a  patient  can 
safely  cease  to  breathe  for  only  a 
short  spap  of  time,  the  therapy 
worker  has  a  highly  responsible 
role.  If  breathing  has  stopped  for 
longer  than  3  to  5  minutes,  there  is 
kittle  chance  that  the  patient  can 
recover  without  brain  damage,  and, 
if  oxygen  is  unavailable  for  more 
than  9  minutes^ death  results. 
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Respiratory  therapy  Clorkers  fol- 
loNv  doctors*  orders  and, use  special 
equipment  such  as  respifators  and 
positive-pressure  ^  breathing 

machines  to  administer  gas  therapy, 
aerosol  therapy,  and  other  treat- 
ments mvolving  respiration  They 
also  shoN^  patients  and  their  families 
how  to  us^  the  equipment  at  home. 
Other  duties  include  keeping 
records  of  the  cost  of  materials  and 
charges  to^atients,  and  maintain^ 
ing  and  making  minor  repairs  to 
equipment 

There  are  three  levels  of  workers 
within  the  field  of  respiratory 
therapy  therapists,  technicians, 
and  assistants,  Therapists  and 
technicians  perform  essentially  the 
same  duties  However  the  therapist 
IS  expected  to  have  a  higher  level  of 
expertise  and  may  be  expected  to 
assume  some  teaching  and  super- 
visory duties.  Respiratory  therapy 
assistants  have  .httle  contact  with 
patients  and  spend  most  of  Jfheir 
time  taking  care  of  the  equipment 
Many  are  new  to  the  job  and  are 
training  to  advance  to  the  techni- 
cian or  therapist  level 

Places  of  Employment 

About  38^,000  persons  worked  as 
respiratory  therapists,  techmcians^ 
or  assistants  in  1974— about  one- 
half  were  women. 

Mi^st  -work""  in  hospitals,  m 
respiratory  therapy,  anesthesfology, 
or  pujmonary  medicine  depart- 
ments. Others  work  for  oxygen 
equipment  rental  companies,  am- 
bulance services,  nursing  homes, 
<and  universitfes. 

Training,  Other  Quaiiflcations, 
and  Advancement 

Respiratory  apparatns  has 
become  increasingly  complex  in 
recent  years  and,  although  a  few 
respiratory  therapy  workers  are 
trained  on  the  job,  formal  training  is 
now  stressed  as  the  requisite  for 
entry  to  the  field.  ' 

In  1974,  about  125  institutions 
offered  educational  prc^rams  m 


respiratory  therapy  approved  by  the 
Council  on  Medical  Education  of 
the  American  Medical  Association. 
High  school  graduation  is  required 
for  entry.  Courses  vary  in  length 
between  1 8  months  and  4  years  anfi. 
include  both  theory  and  clinical 
work!  A  bachelor's  degree  is 
awarded  for  completionpf  a  4'year 
program  and  lesser  deg^rees-  are 
awarded  for, shorter  courses  Areas 
X)f  study  include  human  anatomy 
and  physiology,  chemistry,  physics, 
microbiology,  ,  and  mathematics. 
Technical  courses  offered  deal  with 
procedures,  equipment*  and  clinical 
tests. 

Respiratory^  therapists  who  have 
a  certificate^of  graduation  from  an 
AMA-approv)ed<  therapist  training 
program,  62  semester  h6urs  of  col- 
lege credit,  and  I  year  of  ex- 
perience (pllowitig  compktion  of 
the  progr.am  are  eligible  to  apply  for 


registration  by  the  National  Board 
for  Respiratory  Therapy  (NBRT). 
The  registry  examinatfon  consists  of 
two  tests,  a  written  and  an  oral.  Ap-^ 
plicants  rtnist  pass  both  to  be 
awarded  the>Araerican  Registered 
Respiratory  Jnerapist  (ARRT)  cre-^ 
dential.  \r\  1974,  about  2,5.00 
therapists  had  been  registered.  A 
registered  respiratory  therapist 
often  can  advance  faster  and  obtain 
a  more  responsible  position  than 
on^who  is  not  registered.  An  in- 
creasing number  of  employers 
recognize  Registration  as  an 
acknowledgment  of  a  therapists 
professional  competence. 

Individuals  who  complete,  an 
AMA-approved  technician  training 
program  and  have  1  year  of  ex- 
perience in  respiratory  therapy  may 
apply  to  the  NBRT  for  examination 
for  ^  the  Certified  ke^piratory 
Thertjpy  Technician  (CFuT)  ere- 
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.dential.  The  CRTT  cxdmination  is 
less  comprehensive  than  the  regis- 
try examination  and  consists  of^a 
single  written  test.  Approximately 
8,000  respiratory  therapy  techni- 
cians had  been  certified  in  1 9^74. 

In  contrast  to  therapists  and 
technicians,  there  are  no  general 
requirements  for  the  position  of 

'respiratory  therapy  assistant.  The 
only  requirements  are  those  set  6y 
the  h€dd  of  the  hospital  department 
that  IS  hiring  Mvorkers  For  example, 
sorrie  jequirc  a  high  school 
diploma 

Respiratory  therapists  can  ad 
vance  to  positions  as  assistant  chief, 
chief  therapist,  or,  wtlh  graduate 
education,  instructor  of  respiratory 
therapy  at  the  college  levll 
Respiratory  therapy'  technicians 
and  assistants  can  advance  to  the 
therapist  level  by  taking  the  *ap- 
propriate  training  courses  - 

Pepple  who  want  to  enter  the 
respiratory  therapy  field  should 
enjoy  worlu^  With  patients  and 
should  un^stand  their  physical 
an(i  psychological  needs.  Respirato- 
ry therapy  workers  must  be  able  to 
pay  attention  to  detail,  follow  in- 
structions, .and  work  as  part^of  a 
team^  Operating  the  complicated 
respiratory  therapy  equipment  also 
requires  mechanical  ability  and 
manual  dextertty.  High  school  stu- 
dents interested  in  a  career  in  this 
fieftl  are  encouraged  to  take  cour- 
sesvin  health,  biology,  mathematics, 
physics,  afld  bookkeeping. 

^      EmplOymtn^  Outtool( 

>^E>T3plbyment   opportunities  for 


respiratory  therapy,  workers  are  ex- 
pected to  be  good  through  the  mid-* 
1980's.  Those  with  advanced  train- 
ing in  respiratory  therapy  will  be  in 
demand  to  fill  teaching  and  super 
visory  positions 

The  employment  of  respiratory 
therapy  workers  is  expected  ,to 
grow  much  faster  than  the  average 
for  all  occupations,  owine  to  new 
uses  for  respiratory',  th^apy,  in- 
creased acceptance  of  its  use,  and 
the  growth  in  health  services  in 
general  Many  specialists  in  resptra 
tory  therapy  will  be  hired  to  release 
nurses  and  other  personnel  from 
respiratory  therapy  work  to  return 
^to  their  primary  duties  Many  other 
openings  will  arise  from  the  need  to 
replace  those  who  retire,  die,  or 
leave  the  occupation  for  other 
reasons. 

Earnings  and  Worthing 
Conditions 

The  starting  s^^ary  of  respiratory 
therapists  employed  in  hospitals 
and  medical  cetiters  averaged  about^ 
$8,064  a  year  in'49^74,  according  to 
a  survey  conducted  by  the  Universi- 
ty of  Texas  Medical  Bfanch.  Top 
salaries  of  experienced  respiratory 
therapists  in  hospitals  ranged  as 
high  as  $13,9S0  a  year.  Salaries  of 
respiratory  therapy  technicians  and 
assistants  areMower  than  those  of 
respiratofy  therapists. 

The  Federal  Government  paid 
respiratory  therapists  startlhg  sala- 
ries of  $6,764  a  year  in  latej|^974  if 
they  had  h  year  of  ckJsl^condary 
training,  and  $7,59.d  for  those  wift. 
2  years  of  training.  Some  therapists 

'I  ^ 


employed  by  the  Federal  Govern- 
ment in  late  1974  earned  as  much 
as  $13,679  a  year. 

Respiratory  therapy  workers  in 
hospitals  receive  the  same  benefits 
as  other  hospital  personnel,  includ- 
ing hospitalization,  paid  vacations, 
and  sick  leave.  Some  institutions 
provide  tuition  assistance  or  free 
courses,  pension  programs, 
uniforms,  and  parking. 

Respiratory  therapy  workers 
generally  have  a  40-hoar '  w^ek. 
After-hours  and  weekend  duty  is 
generally  ,  required  since  most 
^  hospitals  have  24-hour  coverage 
throughout  the  week.  Adherence  to 
safety  precautions  and  regular  test- 
ing of  equipment  ininimize  the 
pot^tial  hcizard  of  fire,  to  workers 
and  patients. 

Sources  of  Additional 
Information 

Information  concerning  educa- 
tion programs  is  available  from: 

American  Associauqn  for  Respiratory 
Therapy,  74t>  Hhies  Place,  Dallas,  Tex, 
7^233 

Information  on^he  accrediting  of 
respiratory  therapists  and  respirato- 
ry therapy^  technicians  can  be  ob-  • 
tained  from:  *  •  • 

The  National  -Board  for  Respiratory, 
Therap^  Inc  .  1900  West  47th  Su.  Suite  , 
124,  Westwood,  Kansas  66205. 

Orf-the-job  training  information^' 
can  be  obtained  at  local  hospitals!^ 
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The  nursing  field  consisting  of 
regfJtered  nurses,  licensed  pracucaJ 
nurses,  and  nurwrig  aides,  orderlies, 
anrf  attendants,  accounts  for  about 
one-half  of  total  emplo>menj 
among  health  service  workers 
Nursing  personnel  pcrfonji  .a 
variety  of  duties  to  care  for  and 
comfort  the  sick,  the  injured,  and 
others  requiring  medicaJ  services.  ' 

This  section  deals  in  detail  with 
the  three  basic  nursing  occupations 
Registered  nurses  (R^"s)  follow 
doctors'  orders,  dispense  medica 
tions  and  treatments,  and  obscrsey 
and  monitor  patients'*  progress 
Some  become  head  nurses  and* are 
in  charge  of  all  hursing  services  of  a 
specified  area  of  an  institution;  for 
•example,  a  pediatncs  ward  .  . 

Licensed  practical  nurses  provide 
'skilled  nursing  care  to'sick,  injured, 
and  convalescent  patients  TKe> 
work  under  the  general  supervision 
of  physicians  and  registered  nurses, 
and  may  sometimes  supervise, 
nursing  aides,  orderlies,  and  atten 
dants. 

Nursing  aides,  orderlies,  and  at- 
tendants maJce  up  the  largest  group 
of  nursing  personnel.  They  serve 
meals,  feed  p^ientsi  and  do  other 
tasks  that  free  professior^al  and 
practical  nurses  for  work  requiring 
professional  and  technical  training. 

Those  seeking  to  be  registered 
purses,  licensed  practical .  nurses, 
^d  nursing  aides,  orderlies,  and  at- 
tendants should  like 'working  v^th 
people,  since  they  must  work  close- 
fy  with  other  members  of  the  health 
team  and  car^  for  patients' who  are 
uncomfortable  and  sometimes  ir- 
ritable. Nursing  workers  must  be  re- 
liably and  possess  a  level  head  in 
emergencies. 


REGI^TER^D  NURSES 

'•('dot  0"75  J  i8  through  378) 

Nature  of  the  Wor^ 

Nursing  pla>s  a  mapr  role  in 
health  care  As  impokant  members 
of  the  medical  care  team,  registered 
nurses  pcrfoFra  a  wide  vanety  of 
functions  The>  observe,  evaluate, 
and  record  symptoms,  reactions, 
and  progress  of  patients,  administer 
medications,  assist  in  the  rehabilita- 
tion  of  patients,  and  help  maintain  a 
physical  amd  emotional  environ-* 
ment  that  promotes  recovery.. 

Some  -registered  nurses  provide: 


hospital  care.  Others  .perforin 
research  activities  or  instruct  stu- 
dents.. The,  setting  usually  deter- 
mines the  scope  of  the  nurse's 
responsibilities.      ^  ^  . 

Hospital  nurses-cprt^xhsxt  the  lar- 
gest group  of  nurses.  ?4ost  are  staff 
nurses  who  provide  skilled  bedside 
nursing  care  and  carry  'out  the 
Qiedical  tre^'trhent  plans  prescribed 
by  physicians.  They  may  also  super- 
vise pracucaJ  nurses,  aides,  and  or- 
derlies. Hospital  •  nurses  usually 
work  \Hth  groups  jof  pauents  that 
require  similar  nursing  care.  For  in- 
stance, some  nurses  work  with  pa- 
uents.'who  have  had  surgen*,  others 
care  for  children,  the  eldefly ,  or  the 
mentally  ill.  Some  are .  administra- 
tors of  nursing  services. 

Private  jhity  nurses  give  in- 
dividual care  to  patients  who  need 
constant  attenupn.  The  private  duty 
nurse  may  someumes  care  for 
several  hospital  pauents  who 
require  S|>ecial  care,  but  not  full- 
time  attention.  % . 
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NURSING  OCCUPATIONS 

Office  nunes  assist  physicians, 
dentaJ  surgeons,  and  occasionally 
dentin  m  pnvatc  practW,  or 
clinics  Sometimes  ihey  perform 
routine  laboratory  smd  office  wrk 
in  addition  to  their  nursing  dutiei 

Public  health  nurses  care  for  pa- 
tients in  clinics,  homes,  schoc  ls, 
and  other  CO  mm  unit)  settings  They 
mstruci  patients  and  famihcsr  in 
proper  care  and  give  penodic  c;ire 
'as  prescribed  by  a  physiaan  THey 
may  also  instruct  groups  of  patiehts 
in  proper  cflet  and  arrange  for  im- 
munizations These  nurses  y^'ork 
^fcith  community  leaders,  te^yners. 
parents,  and  physicians  in  cohimu- 
nity  Walth  education  Some^  public 
healtn  nurses  work>n  schooU 

Surse  educators'  teach  Students 
the  pnnciples  and  skills  of  nursing, 
both  In  the  classroom  an<|  in  direct 
pauent  care  They  ^Iso  conduct, 
continuing  education  courses  for 
registered  nurses,  pracucal  nurses, 
and  nursing  assistants  ' 

Occupational  health  or  industrial 
nurses  provide, nursing  care  to  em- 
ployees in  mdustn^and  government 
and,  along  with  phWcians  prompte 
employee  health.  t?s  prescribed  by 
a  doctor,  they  tre^/  minor  injuries 
^  and  illnesses  occui'^ing  at  the  place 
of  employment,  broVide  for  the 
needed  nursing  care,  arrange  for 
further  medical  care  if  necessary, 
and  6fTer  health /counselipf^  They 
also  may  assist  wi^h  healtlf^amina- 
*  tions  and  inoculabons 

(Licensed  pr^tical  ^rses  who 
also  perform  nursing  services  are 
discussed  elsewhere  in  the  Hand- 
book.) 


Placen  of  Employment 

Nearly  860.000  persons— all  but 
I  percent  of  them  women  — worked 
as  registered  nurses  in  I9''4  About 
bne-third  worked  on  a  part  time 
basis 

About  three  quarters  of  all  re- 
gistered nurses  v^orked  in  hospitals, 
nursing  homes,  and  related  institu 
tions   About  50,000  were  office 
nurses  and   ^bout  40.000  were  < 


private  duA  nurses  who  cared  for 
patients  jh  hospitals  and  .pnvatc 
homes  Public  heakh  nurses  in 
govemnlfent  agencies,  schools,  visit- 
ing narite  associations,  and  chnics 
numbe^  about  55,000,  nurse  edu- 
catorvm  nursing  schoob  accounted 


for  afc^ut  30,000,  smd  occupational 
health.^  nur>es  m  irrdustry,  about 
gO.OOOl  Jwlost  of  the  o'thfcrs  v^ere 
st^  members  of  professional  nurse 
and  other  ofjganizations.  State 
boards  of  nursing,  or  working  for 
research  organizations 

Training,  Other  Quallficationt, 
and  Advancement 

A  license  is  required  to  practice 
professional  nursing  in  all  States 
and  in  the  Distnct  of  Columbia.  To 
obtain  a  license,  a  nurse  must  be  a 
graduate  of  a  school  approved  b> 
the  State  board  of  nursing  and  pass 
the  Slate  board  examination.  Nur- 
ses may  be  licensed  in  more  than 
one  State,  either  by  examination  or 
endorsen^ent  of  a  license  issued  by 
another  Slate. 

Three  types  of  educational  pro- 
grams—diploma, baccalaureate, 
and  *ass6ciate  degree— oftfer  the 
educauon  required  fo^  basic 
careers  in  registered  nursing  All 
three  programs  piiepare  candidates 
for  licensure,  Ixowever,  the  bac- 
.calaureale  program  is  preferred  for 
those  who  aspire  to  administrative 
or  management  positions,  and  those 
planning  to  work  in  research,  con- 
sultation, teaching,  or  clinical  spe- 
,  cialization,  which  require  education 
at  the  master*s"  level.  Graduation 
from  high  school  is  required  for  ad- 
mission to  all  schools  of  nursing. 

Diploma  programs  are  conducted 
by  hospital  and  independent 
schools  and  usually  require  3  years 
of  training  Bachelor's  degree  pro- 
grams usually  requiire  4  years  of 
study  in  a  college  or  university, 
aliJ56ugh  S  few  require  5  years.  As- 
socia<e  degree  programs  ip  junior 
and  community  colleges  require  ap- 
proximately 2  years  oi  nursing  edu- 
cation In  additio^,  several  pro- 
grams provide  licensed  practical 
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nurs*  with  the  training  necessary 
to  upgrade  themselves  to  registered 
nurses  while  they  corTCinue  to  work 
part  ume  ,  These  programs 
generally  offer  an  stssociate  of  aru 
degree  In  earjy  1974,  about  1,430 
programs  t^Ksociate,  diploma,  and 
baccalaAireaii;  were  onered  in  the 
Lniled  States  In  addition,  there 
>fcere  ^4  masters  and  doctoral 
degre^  programs  in  nursing 

Programs  of  nursing  include 
classroom  instruction  and  super- 
vised nursing  practice  "in  hospitals 
and  health  facilities.  Students  t^e 
courses'  in  anatomy,  physiology, 
microbiology,  nutrition,  psycholo- 
gy, and  nursing  They  also  get  su- 
pervised clinicai  ^xpenence  in  the 
'care  of  patients  who  have  different 
types  of  health  problems.  Students 
in  bacljelor's  degree  programs  as. 
well  as  in  some  of  the  other  pro- 
grams are^assigned  to  community 
agencies  to  learn  how  to  care  for 
patients  in  clinics  and  in  the  pa- 
tiew^  homes.  General  education 
combined  with  nursing  educatipn  in 
baccalaureate  and  associate  degree 
programs  and  in  some  diploma  pro- 
"  grams. 

Qualified  students  who  need 
financial  aid  may  be  abje  to  get  a 
federally  sponsored  nursing 
scholarship  or  a  low-interest  loan. 

Young  persons  who  want  to  pur- 
sue a  nursing  career  should  haye  a 
sincere  'desire  to  serve  humanity 
and  be  sympathetic  to  the  nfeeds  of 
others.  Nurses  must  be  able  to  fol-* 
low  orders  precisely  and  to  use 
good  judgment  in  emergencies; 
they  also  sjti^ould  be  zWt  to  accept 
responsibility  and  direct  or  sup)3er- 
vise  the  activity  of  others.  Good 
mental  health  is  needed  in  order  to  ^ 
cope  with  human*  suficnng  and 
frequent  emergency  situations. 
Staff  nurses  need  physical  stamina 
because  of  the  anigunt  of  time 
spentwalking.and  standing. 

From  staff  .positions  ift  hospitals, 
expeneRced  nurses  may  advance  to 
head  nurse, ^assistant  director,  and 
director  of  nursing  services.  A 
master's  *degree,  however,  often  is 
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required  for  supervisory  and  ad- 
ministratiyc  positions,  as  well  as  fdr 
positions  in  nursing  education, 
clinicaf  ,  specialization,  ^  and 
research.  In  public  health  agencies, 
advancement  is  usually  difficult  for 
nurses  who  do  not  have  degrees  in 
"  public  health  nursing 

A  gr<5wing  movement  in  nursing, 
generally  referred  to  as  the  "nin^e 
practitioner  program"  is  opening 
new  career  possibilities  Nurses 
who  wish  to  take  the  extra  traii^ing 
are  prepanng*for  highly  indepen- 
dent roles  in  the  clinical  care  and 
teaching  of  patients  They  are  prac- 
ticing in  pnmary  roles  which  in- 
clude pediatrics,  geriatncs\commu- 
nity  health,  mental  heanh,  and 
medicil-surgica]  nursing. 

Emptoym^nt  Outk>ok 

Em'ployment  opportunities  for 
registered  nurses  are  expected  to  be 
favorable  through  the  mid-19€0's 
^However,if  treftds  in  the  number  of 
persons  enrolling  in  s(;hools  of 
nursing  continue,  some  competition 
for  more  desirable,  higher  paying 
jobs  may  develop  during  the  latter 
part  of  this  period.  Opportunities 
for  full-  or  part-time  work  in 
present  shortage  areas  such  as  some 
southern  States  and  many  inner-city 
locations  are  expected  xo  be  very 
favorable  through  1985.  ^or  nurses 
who  have  had  graduate  education, 
the  outlook  is  excellent  for  obtain- 
ing -positions  as  *  administrators^ 
teachers,  clinical  specialists,  and 
public  he^th  nurses. 

'Growth  m  employment  of  re 
gistcred  nurses  is  expected  to  1^ 
much  faster  than  the  average  for  ^1 
occupations  because  of  extension 
of  -  prepayment  programs  for 
hospitalization  aitd  medical  care, 
expansion  of  medical  services  as  a^ 
result  of  new  medical  techniques 
^nd  drugs,  and  increased  Interest, in 
preventive  medicine  and  reh^ilila- 
tion  of  the  handicapped.  In  addition 
to 'the  need  to  fill  new  'positions, 
large  numbers  of  nurses  will  be 
required  toYcplace  those  who  leaye 
the  field  each  year. 


Earnings  «nd  WSridng 
Cond^ons 


Register^ nurses  who  wort;ed  in* 
hospitals  in  1974  received  aferage 
starting  salaries  of  59,100  a  year, 
according  to  a  national  survey  con- 
ducted by  the  University  of  Texas 
Medical  Branch  This  was  above 
the  average  for  nonsupervisory 
workers  in  pnvaie  industry,  except 
farming.  Registered  niffscs  in 
nursing  homes  can  expect  to  tdfn 
slightly  less  tham,  those  in  hospitals 
Salanes     of     industnal  nurses 

'averaged  S\y2  a  week  in  early 
1974,  according  to  a  survey  con- 
du<?ted  by  the  Bureau  'of  Labor 

'Statistics.        ,  , 

In  early  1975,  the  Vetcrani  Ad- 
minislrauon  paid  inexp^nenced 
nurses  who  had  a^iploma  or  an  as- 
sociate degree. starting  salaries  of 
S9,473  a.year;  those  with  baccalau- 
reate decrees,  S 1 1 ,070.  Nurses  em- 
ployed in  aH  Federal  Government 
agencies  earned  an  average  of 
51 4,700  m  1974. 

Most  hospital  and  nursing  home 
nurses  receive  extra  pay  fop -work 
on  evening  or  night  shifts.  Nearly  all 
receive  from  5  to  1 3  paid  holidays  a 
year,  at  least  2  weeks  of  paid  vaca- 
tion after  1  year  of  service,vand  also 
some  type  of  health  and  reuretnent 
benefits.  s 
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UCENSEO  PRACTICAL 
NURSES 

•  (D.O.T.  079.378)  . 


Sources  of  Additional 
Information 

,  For  .mformation^  on  approved 
schools  of  nursing,  nursing  careers, 
loans,  scholarships,  salaries,  work- 
ing conditions,  and  employment  op- 
portunities, .contact. 

ANA  Committee  on  Nurtm|  Careen,  Amer- 
ican Nurses  Anociatjon,  2420  Pershing 
Rd  .Kansas City, Mo  64108 

Information  about  employment 
opportunities  in  the  Veterans  Ad- 
ministration is  available  from.. 

Department  of  Me6Kxnc  and  .  Surtery, 
Veteraru  Admrnatration.  Vrashmfton, 
'  D  C  20420 


Natura  of  tha  Work 


Licensed  practical  nurses/  help 
c^rt  for  the  physically  or  mentally 
ill  and  infiml  .Under  the  {iitection 
of  physicians  ahd  registered  nurses, 
they  *  provide  nursing  care  that 
requires  technical  knowledge  but, 
not  the  professional  trammg  of  a  re- 
gistered nurse.  (S^e  statement  on^ 
Registered  Nurses'.)  In  California 
and  Texas,  licensed  practical^urses 
are  called  licensed  vocational  nur* 
ses.  \ 

In  hospitals,  licensed  practical 
nurses  provide  much  of  the  bedside 
care  needed  by  patients., They  take 
and  record  temperatures  and  blood 
pressures,  change  dfe^mgs,  ad- 
minister certain  jprescrifeed 
medicines,  and  help*  bed  patients 
with  bathing  and  other  personal  hy- 
giene  They  assist  physicians  and  re- 
gistered nurses  in  examining  pa- 
tients and  in  carryingout  nur^ng 
procedures  They  also  a^ist  in  the 
delivery,  care,. and  feeding^ df  in- 
fants, and  help  Registered  nUrscs  in 
recovery  rdorms  by  reporting  any 
adverse  changes  In  patients.  Some 
licensed  practice  nurses  help  su- 
pervise hospital  attendants  (Sec 
statement  on  Nursing  Aides,  drder* 
lies,  and  Attendants.")  * 

Licensed  praptical  mjrses  whc 
work  in  private  homes  provide 
mainly  day-to^y  patient  care  that 
seldom  in/olves  highly  lechntcal 
procedures  or  complicate^  ^uip- 
mci)t'  in  addition  to'  providing 
nursing  care,  they  may  prppare 
meals  and  care  for  the,  patient's 
comfort  and  morale.  Thty  also 
teach  family  members  how  to  per- 
form simple  nursing  tasks.  . 

Intloctors'  offices  and  in  clinics,^ 
licensed  practical  nurses  prepare 
p^tientS'for  examination  and  treat- 
ment. They  also  may  make  appoint- 
§ments    a;id    record  Information 
^  about  patients. 


NURSING  OCCUPATIONS 


Placet  of  Employmetit 


Aftout  ^  495.000   'persons— the 
greajf  majorit>  of  them  women— 
wo/U^d  as  licensed  practical  nurses 
m  t974*  Hospitals  employe^!  about* 
three-fifths  of  all  licensed  practical 
nurses  Most  of  the  others  Avorked 
rn  nursing  homes,  clinics,  doctors' 
offices,  sanitariums  and  other  long 
term  car^  facilities  Many  worked 
for  publiCrhealth  agencies  and  wel- 
fare and   religious  organizations 
Some  self-employed  nurses  worked 
.  in  hospitals  or*  the  homes  of  their 
patients 
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Training,  Other  QualtficatJons, 
and  Advancement 

All  States  and  fiic  DistriQt^of 
Columbia  regulate  the  preparation 
and  hcensmg  of  practicai  nurses.  To 
be  licensed,  students  must  com'plete 
a  course  of  instruction  in  practical 
nursing  that  has  been  approved  by  ' 


the  State  board  of  nursing  and  pa^ 
an  examination.  Educational 
requirements  ^for  enrollment  in 
State-approved  training  programs 
r^nge  from  completion  of  eighth  or 
ninth  grade  to  high  school  gradua- 
tion. Many  schools  do  (Jot  reauire 
completion  of  high  school  but  ihey 
give  preference  to  graduales^vEJjysi- 
cal  examinations  and  aptitude  tibts 
are  usually  required. 

In  19.74,  over  1,300  Stat6-ap- 
proved  programs^rovided  practical 
nursing  traming.  Public  schools  of- 
fered rfiore  than  half  of  these  pro- 
grams as  part  of  their  vocational 
and  adiilt  education  programs. 
Other  programs  were  available  at 
junior  colleges,  local  hospitals, 
health  agencies,  and  private  educa- 
tional institutions.  » 

Practical  nurse  training  program* 
are  ^generally  1  year  Jong  and.  in, 
elude  both  classroom  study  and 
clinical   practice.   Classroom  in 
slruction  covers  nursing  concepts 
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and  pnnaples  and  related  subjects 
including  anatomy^  physiology, 
medical-surgicai  nursing,  adminis- 
tration of  drugs,  nutntjon,  first  aid, 
and  community'  health  Students 
learn  to  apply  Tneir  skill  to  an  actual 
nursing  sifua^dh-  through  super- 
vised hospital  wt>fk. 

Aspinng  licensed  practical  nUrses 
should  have  a  deep  concern  for 
human  welfare  They  must  be  emo 
tionally    stable   b^ause  wrorkmg 
vrith  sick  and  injured  people  some 
times  can  be  upsetting 

As  part  of  a  health  care  team, 
they  must  be  able  to  follow,  orders 
and  work  under  close  supervision 
Good  health  is  vqry  important,  as  is 
the  physital  stamina  needed  to 
work  while  standing  a  great  deal  . 

Advancement  opportunities  are 
limited  without  additional  training 
In-service  educational  programs 
prcp^e  some  licensed  practical 
nurses  for  work  \n  specialized  ^eas, 
such  as  posi'SuTgtry/  recovery 
rooms,  or  intensive/ care^  units. 
Under  career  ladder  programs,  nur- 
ses* aides  attend  training  to  become 
licensed  practical  nurses  (I^PN*s) 
while  continuing  to  wor^  part  time 
Similarly,  in  some  case^  LPN's  may 
prepafe  to  become  rtgistered  nur- 
ses while  they  continue  to  work  part 
*  time.    '      *  ^ 


Employment  Outlook  . 

The  employment  outlook  for 
licensed  pjacUcal  nurses  is  ex- 
pected to  be  very  good  through  the 
mid- 1 980's,,  Employment  is  ex- 
pected to  continue  to  rise  much 
faster  than  the  ave.rage  for  all  pccti- 
"^pations  through  the  mid'l980's  la^ 
response  to  the  nee^s  -of  a  growing 
|^puIa|ion  and  e^ipanded  public 
and  private  health  insurance *plans. 
Jobs.will  be  created  ?i1so  as  licensed 
practical  nurses  take  over  duties 
previousjy  performed  by  registered 
nurses. ,  Also,  thousands  of  newly 
licensed  practical  nurses  will  be 
needed  each  year  to  replace  those 
who  die,  retire  or  leave  the  occupa- 
tion for  other  reasons. 
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Eaminft .and  Working 
Conrfitidnt 

,  The  average  staning  salary  of 
licensed  practical  nurses  m  hos- 
pitals waf  about  $6,700  a  year  in 
I974»  according  to  a  national  sur- 
vey conducted  by  the  University  of  . 
Texas  Medical  BrAch. 

F&eral  hospitals,  offered  be-* 
ginning  licens«l  practical  nurses 
an  annual  salary  of  $6,764  m  J974 

Many  hospitals  give  pay  increases 
after  specific  periods  of  saiisfactor> 
service  Sorne  provide  free  lodging 
and  laundering  of  uniforms.  Practi- 
cal nurses  generally  work  40  hours 
a  week,  but  often  this  workweek  in- 
cludes some  work  at  night  and  on 
weekends  and  holidays'  Man> 
.hospitals  provide  paid  holi^ays^and 
.-^cations,  health  insurance,  and 
^^'^JpCTLsion  plans^ 

In  private ^mes.  licen^  practi- 
cal  nurses  usually  work  8  to  12 
hours  a  day  and  go  home  at  night 

SourcM  of  Additional 
Information 

A  list  of  State-approved  training 
programs  •aBd  information  about 
practical  nursing  is  available  from. 

ANA  Committee  on  Nurerng  C^ecn,  Amer- 
ican Nurses'  Assoaation.  2420  Fecshitig 
Rd  .  Kansas  City.  Mb.  64  ipS  * 

National  Association  for  Pracucal  Ndrse 
Education  and  Service,  inc  .  ^22  East 
42d  St .  Suile  800.  New  Y^k.  N  * 
•  10017 

Nationa)  Federation  of  Licensed  Practical 
Nurse?.  Irfc..  250  West  57th  St..  New 
York.N  Y.  I00I9. 

Information  about  ^employment, 
opportunities  in  U.S.  Veterans  A3- 
ministrauon  tospitah  is  available 
from  your  locaTVctfrans  Adminis* 
tration  hosfMtai,  ^  well  as: 

Department  of  Medictoe  and  Surgery, 
Veterans  Administration.  Washington,, 


D.C.^0420. 


N.URStNG  AIDES, 
ORDI^RLIES,  AND 
ATTENDANTS 

(D  OT.  355.6y.through 
.   .  355.887) 

'  Nature  of  the  Work  * 


Nufsing  aides,  ofderlies,^  and  at- 
tendants  perform  a  variety  qf  jjuties 
to  care  for  sick  anil  injured  people 
Other  job  titJes  include  hospital  at- 
tendant, nursing  assistant,  auxiliary 
.  nursing  wjorker,  home  health  aide, 
genatnc  aide,  and  (in  mentakin- 
sututions)  fKychiatnc  aideC  T 

Nursjng  aides  and  orderlies 
answer  patients'  bell  caljs  and 
deliver  messages,  serve  meals,  feed 
patients  whp  are<  unable  to  feed 
themselves,  make  beds,  and  bathe 
and  dress  patients.  The^  al$o  may 
give  massages,  take  temperatures, 
and  assist  patients  In  getung  out  of 
bed  and  walking.  Orderlies  provide 
many  of  the  sam^  services.  Order- 
lies also  escort  patients  to  operating 
and  examining  rooms  and  transport 
and  set  up  heavy  equipment.  Some 
'attendant^  may  work-in  hospital 
pharmacies  or  supply  rooms 
-  The  duties  of  qui^sing  aides  de- 
^nd  on  the  policies  of  the  institu- 
tions where  they  work,  the  type  of 
patient  being  c^red  for,  and— 
equally  Important— the  capacities 
and  resourcefulneisSf  of  the  nursing 
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aide  or  ord'eriy.  In  some  hospitals, 
they  may  clean  patient^  rooms  and 
do  other  houscholdlasift-  In  others, 
under  the  supervision  of  registered 
nurses  and  tice^sed  practical  nur* 
^  ses,  they  may  assist  in  the  care  of 
s  patients.  The  tasks  performed  for 
.  patients  differ  considerably,  and  de- 
pend on  whether  the  patient  is  con- 
fined tO'1)ed  follQwing  major  sur- 
gery, IS  recovenng  after  a  disablmg 
acdident  or  illncit,  or  n^eds 
assistance  with  daily  '  activities 
because  of  infirmity  caused  by" ad- 
vanced age. 


Places  of  Employment 

About. 970,000  persons  worked 
as  nursing  aides,  orderlies,  and^  at- 
tendants in  1974,  more  than  four; 
fifths  were  women.  Most  of  them* 
work  in  hospitals.  Others  work 
prirrtarily  in  nursing  homes,  and 
other  institutions  that  provide 
facilities  for  care  and  recuperation. 
A  small  numJrer  give  supportive  ser- 
vices to  patients  in  their  homes. 

Training,  Other  Quellflcitions, 
and  Advancemenf 

Although  some  employers  prefer 
high  school  graduates,  many»  such 
ay  Veterans  Administration 
hospitals,  do  not  require  a. high 
school  diploma.  Many  employ/crs 
accept  applicants  17  or  18  years  of 
age. ^Others — particularly  nursing 
hpmes  and  mental  hospitals — 
prefer  to  hire  more  mature  persons 
who  are  at  lea^  in  their  mid-twen- 
ties. ^    '  \ 

Nursing  aides  generally  are 
Irained  after  they  are  hired.  Some 
institutions  combine  on-the-job 
training,  under  the  close  supervi- 
sion of  registered  or  licensed  practi- 
cal nurses>  with  classroom  instruc- 
tioi).  Students  leanf  xb  take  and  • 
record  temperatures,  bathe  pa- 
tients, change  linens  on  beds  that 
are  occupied  by  patients,  and  move 
and  lift  patients.  Training  may  last 
several  days  or  a  few  months,  de- 
pending on,\he  policies  of  the 
hospital,  the  complexity  of  the  duy 


ERLC 


N'URSINt  CXXUPATIONS 

ties,  and  ih^ aide  s  aptitude  for  the 
wor/ 

Courses  in  home  r^ursing  and  first 
aid,  offered  b>  man>  public  school 
systems  and  other  community  agen- 
cies, provide  a  useful  background 
of  knowledge  for  the  work.  Volun 
teer  work  and  temporary  sumrner 
jobs  m  hospitals  and  similar  Institu 
tions  alsq  are  helpful  Applicants 
should  be  healthy,  tactful,  patient, 
understanding,  emotionall)  stable, 
and  dependable  Sursing  aides,  as 
other  health  workers.  ^\y3h\d  ha>e  a 
genuine  desire  to  hi&fp  people,  be 
able  to  work  as  part  of  a  team  and 
be  wriHmg  to  perforin  repetitive, 
routine  tasks 

Opportunities  for  promc^tions  are 
limited  without  further  training 
Some  acquire  specialized  training 
to  prepare  for  betteir  paying,  posi- 
tions such  as  hospital  operating 
rocfrn  technician. 

To  become  licensed  practical 
nurses,  nursing  aides  must  complete 
the  year  of  specialized  irainirfg 
required  fgr  licensing  Some  in-ser- 
vice programs  allow  nursmg  aides 
to  get  this  training  whi^e  they  con- 
tinue to  work  part  time. 

Employment  Outlook 

Employment  of  nursing  aides  is 
expected  to  increase  much  faster 
than  the  average  for  all  occupations 
ihroug^'the  mid-1980's.  In  addition 
to  those  needed  because  of  occupa- 
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tional  growth,  many  thousands  of 
nursing  aides  will  be  needed  each 
year  to  replace  workers  who  die,| 
retire,  or  leave  the  occupation  for 
other  r^^&ons.  , 
Most  jobs  for  nursing  aides  and/ 
orderlies  are  in  hospitals,  but  many 
new,  openings  will  be  in  nursing 
homes,  convales^nt  homes,  and 
other  long-term  care  facilities. 
Major  reasons  for  expected  occupa- 
Donal  growrth  are  the  increasing 
'need  for  medical  care  of  a  growring 
^population,  mcluding  a  larger  pro- 
portion of  elderly  people,  the  in- 
creasing ability  of  people  to  pay  for 
health  care,  and,  the  growth  of 
.  public  and  pnvate  health  msurance. . 
Employment  opportunities  also  will 
anse  as  hospitals  continue  to 
delegate  to  nursing  aides  tasks 
which,  although  associated  with,  pa- 
tient cvare,  do  not  require  the  Xrain- 
mg  of^egistered  and  licensed  prac- 
tioal  nurses. 


Earnings  and  Working 
CondKfoni  >  \ 

NurSing  aides,  orderlies,  and  at- 
'  tendants  earned  salaries  that  were 
below  the  average  for'all  nqnsuper- 
visory  workers  on  private  payrolls, 
except  farming.  Nursing  aides  em- 
ployed full  ume  by  nursing  hopies 
and  related  facilities  ^'ai^ied  pon 
sidel-ably  less  than  those  in  ^ 
hospital^/ Depending  Mjn  the  ex-' 


p^*^nence  of  the  appiicwt,  salaries 
of  nursing  aides  in  \Jeterans  Ad- 
ministration hospitals  ranged  from 
S 1 1 5  to  S 1 30  a  week  in  late  1 974. 

With  few  exceptions.  '  the 
scheduled  workweek  of  attendants 
in  hospitals  40  hours  or  less. 
Because,  numng  care  must  be 
available  to  patients  on  a  24'hour- 
a-day  basisl  scheduled  hours  in- 
clude nighrwork  and  work  on 
weekends  and  holidays. 

Attendants  in  hospitals  and 
similar  insDtuDons  generally 
receive  paid  vacations  which,  after 
I  year  of  service,  may  be  a  week  or 
more  in  length  Paid  holidays  and 
siCk  leave,  hospitalization  and 
medical  benefits,  and  pension  plans 
also  are  available  to  many  hospital 
employ'ees.  ^  • 

Sourcti  of  Additional 
Information 

Information  about  ^ployjnenl 
may  be  obtained  from  local 
hospiuls.  Additional  information 
about  the  work  of  nursing  aides,  or- 
derlies, and  attendants  is  available 
from: 

Ana  Coqimitlcc  on  Nursing  Careers.  Amer* 
tcan  Nurses  Assentation.  2420  Pershing 
•    Rd>,Karisa$Cily.  Mo.  64108 

[>ivision  of  Careers  and  Recniitment.  Anwr- 
^      ican  Hospital  Association.  840  N.  Lake 
Shore  Dr  .  Chicago.  HI  606 11 
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THERAPY  AND  REHABrLITATiON 
OCCUPATIONS 


^fough  vanous  types  of 
therapy,  handicapped  peopl^  in-  * 
cludsng  the  physical!)  disabled,  can 
learn  to  build  satisfying  ^M  produc- 
tive lives  Helping  in  this  therapy 
are  rehabilitation  workers  who  use 
exercise,  massage,  heat,  light,  and 
water  as  well  as  mechanical  and 
scientific  devices  to  treat  a  vanei> 
of  disorders  They  work  on  c^ealth 
care  team.  led  by  a  physician,  w^th 
nurses,  social  workers,  psycholo- 
gists, and  vocational  counselors 

This  chapter  presents  statement^ 
on  three  areas  of  therapy  ^ndVeh^, 
bilitation  speecK  pathdlog>  and  /u- 
diology.  physical  therapy,  and  ot- 
i^upattonal  therapy.  Therapeutic 
I  recreation  workers  ^re  discussed  in 
uhe  statement  on  Recreation  Wor- 
kers. 

Speech  pathologists  and  audtolo- 
gists  are  the  largest  reha6ilitation 
and  therapy  group.  They  help  peo- 
ple with  speech  and  heanng  impair- 
ments to  overcome  their  handicap.  , 

Bhysifal  therapists., ^nd  physical 
therapist  assistants  and  aides  use  ex- 
ercise, massagerand  heat  to  help 
disabled  people  regain  the  use  of 
their  muscles 

Occupational  therapists  and  oclu  ^ 
pational  therapy  assistants  plan  and 
lead  act^ties  vvhich  help  disabled 
people  regain  coordination  Even 
tualTy.  they  hilp  the  patient  learn  a 
ikiW  which  can  be  used  to  find'em 
ploymenl  They  also  help  elderly 
people  irfrtursing  homeS  become  in 
volved  in  fnteresting  and  absorbing 
hobbies 

People  who  vvpfk  in  the  therapy 
.and     rehabilitation  occupatiorfe 
should  have  concern  for  the  physi 
cal  and  emotionaj  well  being  of 
others  They  must  have  patience 


and  be  able  to  establish  and  main- 
tain effective  personal  relation- 
'Shrps.  Therapists  should  be  stable 
persons,  since  padents  who  receive 
therapy  often  also  need  help  to 
cope  emotionally  with  their  disabili- 
ty 

Other  occupations  also  provide 
opportunity  for  work  wuh  the  disa- 
bled and  handicapped.  (Rehabilita- 
tion coi^selors  give  personal  and 
vocational  guidance  to  the  physi- 
cally, mentally,  or  .socially  han- 
dicapped. Employment  counselors 
work  with  the  disabled  as  well  as 
the  able-bodied  in  career  planning 
and  job  adjustment.  Both  occupa- 
tions are  descnbed  elsewhere  ir^the' 
Handbook.  ' 


OCCUPATIONAL 
THERAPISTS 

(D.O.T.  079.128)  I 

Nature  of  tht  Work 

Occupational  therapists  plan  and 
direct  educational,  vocational,  and 
recreational  activities  designed  to 
help  mentally  and  physically  disa- 
bled patients  become  self-suffi- 
cient Th6y  evaluate  the  capacities 
and  skills, of  clieots,  set  goals,  and 
plan  a  ther^y  program  together 
with^the  clieni  and  members  of  a 
medical  team. which  may  include 
physicians,  physical  therapists,  vo- 
cational counselors,  nurses,  social 
workers,  and  other  specialists. 

About/2  therapists  ou,t  of  5  works 
with  emotionally  handicapped  pa- 
tients, and  the  rest  work  with  physi- 


cally disabled  persons.  These 
clients  represent  all  age  groups'and 
^degrees  of  illness.  Patients  par- 
ticipate occupational  theragy  to 
determine-the  extent  of  abilities  and 
limitations;  to  regain  physical,  men* 
tal,  or  emotional  stability,  to  releam 
.daily  routines  such  as  ^  gating, 
dressing,  writing,  and  using  a 
telephone;  and  .  eventually,  to 
prepare  for  employment. 

Occupational  therapists  teach 
manual  and  creative  skills  such  as 
weaving  and  leather  working,  and 
business  and  indus^ial  skills  such  as 
typing  and  the  use  o?  power  tools  ' 
They  also  plan  and  direct  activities, 
especially  for  children  Therapists 
may  design  and  make  s'pecial  equip- 
ment or  splints  to  help  dibbled  pa- 
tients. 

*  Besides  working  with  patients, 
occupational  therapists  supervise 
student  therapists,*  occupational 
therapy  assistants,  volunteers,  and 
auxiliary  nursing  v^rkfcrs  The  chief 
occupational  tt^erapist  in  hospitals 
may  teach  m^ical  and  nursing  stu- 
dents the  principles  of  occupational 
.tjjerapy.  Many  therapists  ad- 
minister occupational  therapy  pro- 
grams, coordinate  patient  activities, 
or  are*consult^ts  to  locd  and  State 
health  departments  and  mental 
health  agencies.  Son^e  teach  in  col- . 
leges  and  universities. 


Placts  of  Empipymtnt 

About  9,400  people,  mo{e  than  9 
oyt  of  10  of  them  women,  worked 
as  occupational  therapists  in  1 974, 
Almost  half  of  all  occupational 
therapist^  ^^fj^  in  hospitals.  Reha- 
bilitation centers,  nursing  homes, 
schools,  outpatient  clinics,  commu- 
nity mental  health  centers,  and 
research  centers  employ  most  of 
the  others.  Some  work  in  special 
sanitariums  or  camps  for  han'^ 
dicapped  children^  others  in  State 
health  departments.  Still  others 
work  in  home-care  programs  for 
patients^unable  to  attend  clinics  or 
workshops.  Some  are  membJfers  of 
the  Armed  Forces. 
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THER.^PY  AND  REHABIUTATIOK  OCCLi>ATI0NS 

* 

pational  Therap>  Association  ex 
aminatibn  to  become  registered  oc- 
cupational therapists  (OT.R.)  Oc- 
cupational therapy  assistants  who 
are  certified  by  the  association  and 
have  4  years  of  approved  work  ex- 
'  pcricnce  also  are  ehgibJe  to  take  the 
examination  jp  become  registered 
occupational  therapists. 

Personal, qualifications  needed  m 
this  profession  include  a  sym- 
pathetic but  objective  approach  to 
illness  and  disability.  Occupational 
therapists  also  need  maturity,  pa- 
tience, imagination,  manual  skills, 
and  the  ability  to  teach  High  school 
students  mterested  m  careers  as  oc- 
cupational therapists  are  advised  to 
take  courses  in  health,  biology, 
crafts,  and  the  social  sciences. 
Newly  graduatec]^  occupational 
.  therapists  generally  -begin  as  staff 
therapists.  After  several  years  on  * 
the  job,  they  may.  qualify  as  senior 
therapists  or  specialized  practi- 
tioners. Some  advance  to  superviso- 
ry or  administrative  ^bs  in  occupa- 
tional therapy  -programs,  .others 
teach  or  do  re^rcb- 


Training,  Oiher  Quattficatlont, 
and  Advancement 

A  degree  or  certificaiion  m  occu- 
pational therapy  is  required  to  enter 
the  profession,  in  1974,  40  colleges 
and  universities  offered  programs  in 
'occupational  therapy  which  were 
accredited  by  the  American  Medi- 

'  cal  Association  \and  the  American 
Occupational  Tnerapy  Associatjpn/ 
All  of  these  schools  offer  bachelor's 
degree  programs  Som^  schools 
have  2->ear  prograjns  and  accept 

.  •  students  who  have  completed  2 
•'years  of  college  Some  ^Iso  offer 
shorter  programs,  leading  to  a  cer-' 
tificate  or  a  master's  decree  in  oc- 
cupational therapy  for  students  who 

'  have'a  bachelor's  deg^'ee  in  another 
field.  A  gradu^e ^egree  often  is 
required  for  tffchlng,  research,  or 
administrative  work. 

Course  work  in  occifpational 
therapy  programs  includes  physical, 
biological,  and  behavioral  sciences 
and  the  a'pplicatior>  of  occupational 
therap)  theory  and  skills.  Students 
also  work  in  hospitals  or  health 
agencies  to  gam  chnical  experience. 
, After  students  complete  the  6-  to  9 
month  clinical  practice  period  and 
graduate  from  their  programs,  they 
are  eligible  for  the  American  Occu- 


Employment  Outlook 

Employment  opportunities  for 
occupational  therapists  are  ex- 
pected to  be  favorable  through  the 
mid- 1 980's.  The  increasing  number 
of  graduates  is  expected  to  be 
roughly  in  balance,  with  new 
openings  that  are  expected  to  resiift 
from  growth  of  the  occupation  and 
replacement  forthose  who  will  die, 

retire,  or  leave  the  field  for  other 
'»  « 

reasons. 

Employment  in  this  occupation  is 
ej<pected  to  grow  faster  than  the 
average  for  all  occupations  due  to 
public  interest  in  the  rehabilitation 
of  disabled^persons  and  the  success 
of  established  occupational  therapy 
programs.  Many  therapists  Avill  be  . 
needed  to  staff  hospital  rehabilita- 
tion departnients,  community 
health  center^  extended  care  facili* 
ties,  psychiatric  centers,  schools  for 
children  with  developmental  and 
learning  disabilities,  and  communi 
ty  home  health  programs. 
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Earnings  and  Working 
Conditions 

Beginning  salaries  for  new  gradu- 
ates of  occupational  therapy  pro- 
grams averaged  about  S9,500  a 
year  in  1974,  according  to  a  na- 
tional survey  conducted  by  the 
University  of  Texas  Medical 
School  Experienced  occupational 
therapists  earned  an  average  salary 
of  about  Si 2,500  a  year,  some 
earned  as.  much  as  Si 4,800,  and 
some  administrators  as  high  as 
S25,OOD  to  S30,000  In  1974,  the 
average  salary  of  experienced  occu- 
'  pational  therapists  was  o(ie  and  a 
half  times  the  average  earnings  for 
all  nonsupervisory  workers  in 
private  industry,  except  farming. 

in  late  1974,  beginning  therapists 
employed  by  the  Veterans  Adminis- 
tration earned  starting  salaries  of 
S9,473  a  year.  Most  experienced, 
nonsqpervisory  occupational 
therapists  oamerf  about  512,850 
annually. 

Many  part-time  positions  are 
available  for  occupational 
therapists.  Some  organizations 
require  evening  work. 

Sources  of  Additional 
Information 

For  more  information  on  occupa- 
tional therapy  as  a  career,  write  to. 

Amcncan  Occapatjonal- Therapy/ Associa- 
tion. 6000  Executive  BNd  .  Rockville. 
Md  20852 


OCCUPATIONAL 
tHERAPY  AKISTANTS 

(D.O.T.  079.368) 

Natura  of  the  Work 

I  Occupational  ther,ap>  assistants 
^wjork*  under  the  supervision  of 
(Professional,  occupational  thcra- 
jPists  to  help  rehabilitate  patients 
|W)io  are  p))>sicafly  and  mentally 
(disabled.  They  help  plan  and 
implement    programs    of «  educa- 
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tionaJ,  vocational,  and  rec«atiuaal . 
activities  that  strenjgihen  patients' 
rpuscle  poNfccr.  increase  motion  and 
coordination,  and  develop  self  suf 
ficienc)  in  overcoming  disabilities 

Occupational  therap)  assistants 
teach  clients  self-care  skills  such  -as 
dressing,  eating,  and  shaving,  v^ork 
related  skills,  and  recreational  and 
social  activities  such  ^  games,  dra^ 
matics,  and  gardening  They  maj^ 
also  teach  creative  skills  such  as 
woodv,orkfng,  ceramics,  and 
graphic  arts. 

Assistants  must  be  able  to  teach  a 
broad  range  of  skills  because  of  the 
wide- variety  of  patients  They  ma> 
work  either  with  groups  err  with  in- 
dividual  patients  When  treating  pa- 
tients with  diseases,  assistants 
usually  work  under  the  supervision 
of  professional  occupational 
therapists.  In  other  situations,  such 
as  organizing  crafts  pr6jects  for 
handicapped  persons  living  in  in- 
stitutions, they  may  function  inde- 
pendently', with  only  periodic  con 
sultatjpn  with  professionals  ^ 
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Besides  working  directly  with  pa- 
tients, occupa^iojial  therapy 
assisunts  may  order  supplies, 
prepare  work  materials,  and  help 
mainuin  tools  and^  equipment. 
They  also  may  keep  records  on  pa- 
tients, prepare  clinical  notes,  and 
[^e^for^>  other  clerical  duties 

Places  of  Employment 

About  7,900  people  worked  as 
occupational  therapy  assistants  and 
aides  in  1974;  most  were  women. 
Almost*  half  of  all  occupational 
therapy  assistants  work  in  hospitals, 
dthers  work  in  nursing  homes  for 
the  aged,  schools  for  handicapped 
children  and  the  mentally  retarded, 
rehabilitation  and  day  care  centers, 
special  workshops,  and  outpatient 
clinics.  A  small  number  are  rfiem- 
bers  of  the  Armed  Forces. 

Training,  Other  Qualifications, 
and  Advancemjent 

Occupational  therapy  assistants, 
learn  their  skills  in  vocational  and 


technical  .  programs.  ^  Other 
assistants  graduate  from'  N  or  '2- 
year  junior  or  community  college 
programs  or  complete  an  approved 
military  occupational  therapy 
assistant  training  program. 

In  1974,  there  were  J5' programs 
approved  by  the  American  Occupa- 
tional Therapy  Association.  Most  of 
these  are  2-year  college  programs 
leadiilg  to  an  associate  degree. 
Others  are  I -year  vocational  and 
technical  school  programs.  Gradu- 
ates of  these  programs  may  be  cer- 
tified by  the  American  Occupa- 
tional Therapy  Association  and 
receive  the  title  Certified  Occupa- 
tional Therapy  Assistant  (COTA). 
In  1974,  about  1, 80a employed  oc- 
cupational therapy  assistants  were 
COTA's. 

Approved  programs  combine 
classroom  instruction  with  at  least  2 
months  of  supervised  practical  ex- 
perience. Courses  include  the  histo- 
ry and  philosophy  of  occupational 
therapy,  occupational  therapy 
theory  and  skills,  anatomy  and 
physiology  of  the  human  body,  the 
effect  of  illness  and  injury  on  pa- 
tients, and  human  development. 
Students  also  learn  skills  and  crafts 
and  their  application  to  physical 
and  mental  disabilities. 

Applicants  for  training  programs 
must  be  high  scl^ol  graduates  or 
the  equivalent.  Among  the  subjects 
recommended  fijrhigh  school  Stu- 
dents interested  in  the  occupational 
tbferapy  field  are  health,  biology, 
typing,  '  and  the  social  sciences. 
Pffeference  sometimes  is  given,  to 
applicants  who  have  taken  courses 
in  science  and  crafts  and  have 
previous  work  experience  in  a 
health  care  setting. 

Occupational  therapy  assistants^ 
should  like  people,  have  good 
physical  and  mental  health,  and  be 
able  to  establish  and  maintain  effec- 
tive personal  relationships.  They 
also  should  have  manual  skills  since 
they  must  teach  clients  how  to  use 
tools  antJ  materials. 

Occupational  itherapy  assistants 
who  work  in  largl{  health  facilities 
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begin  with  routine  tasks  and  may 
advance  to  more  resporfsible  levels 
as  they  gain  experience.  Ex- 
perienced COT A's  may  take  the^x- 
amination  to  become  a  registered : 
occupational  therapist  (lO^Arafter 
fulfilling  certain  clquirements 
without  completing  the  remaining  2 
years  of  s^udy  for  a  bachelor's 
degree  in  occupational  therapy. 

Employmtnt  Outlook  ^ 

Employment  opjiortunities  for 
occupational  therapy  assistants  are 
expected^ to  be  very  good  through 
the  mid' 1980 's.  particularly  for 
graduates  of  approved  prograijis. 
Many  openings  will  be  created  each 
yea^  by  growth*  in  the  occupation 
and  the  need  to  replace  those  who 
die,  retire,  or  leave  the  field  for 
other  reasons.  Although  the 
number  of  occupational  therapy 
assistant  programs  is  expected  to  in- 
creaser,  the  supply  of  new  graduates 
IS  likely  to  fall  short  of  demand. 
Thus,  the  outlook  should  be  favora- 
ble  for  peopfe  who  want  to  enter 
the  field  through  on-the-job  train- 
ing. 

The  employment  of  occupational 
therapy  assistants  is  expected  to 
grow  much  faster  than  the  average 
foi^  all  occupations,  due  to.- public 
interest  iri  the  rehabilitation  of^isa- 
bled  people.  All  types  of  health  care 
institutions,  especially  ^  nursiil^ 
homes  and  community  healtji  cen* 
ters,  will  need  more  occupational 
therapy  assistants  through  the  mid- 
1980's. 

Earnings  and  Working 
Gondiiions 

In  r974,  annual  §alaries  generally 
ranged  f/om  $6,500  to  $8,000  for 
inexperienced  '  assistants.  Ex- 
perienced occupational  therapy 
assistants  earned  between  $7,500 
and  $10,500  a  year,  according  to 
the  limited  information  available. 
ThoseHvho  cpmpleted  an  appimed 
program  generally,  earned  higm 
starting  salaries  than  beginners] 
without  any  training. 


Occupational  therapy  assistants 
occasionally  may  work  evenings, 
weekends,  and  part  time. 


SourcM  of  Additional 
'  Information 


/ 


For  information  about  Work  op- 
portunities and  programs  offering 
training  for  occupational  therapy 
assistants,  contact:  ^ 

Amencan  Occujiational  Therapy  Associa- 
tion, 6000  Executive  Blvd.,  Rockvil^e, 
Md.  20852. 


PHYSICAL  THERAPISTS 

(D.O.T.  079.J78) 

Nature  of  the  Work 

Physical  therapists  help  persons 
with  muscle,  nerve,  joint,  and  bone 
diseases  or  injuries  to  overcome 
their  disabilities.  Their  patients  in- 
clude accident  victims,  crippled 
children,  ^nd  disabled  older  per* 
sons.  Physical  therapists  perform 
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and  interpret  tests  and  measure- 
ments for  muscle  strength,  motor 
development,  functional  capacity, 
and  respiratory  and  circulatory  effi- 
ciency to  develop  progranjs  for 
treatment.  They  evaluate  the  effec- 
tiveness of  the.  treatment  and 
discuss  the  patients*  progress  with 
physicians,  psychologists,  occupa* 
tional  therapists,  and  other  §pe- 
^cialists.  When  advisable,  physical 
.therapists  revise  the  therapeutic 
procedures  and  treatments.  They 
help  disabled  persons  to  aocept 
their  physical  handicaps  and  adjust 
to  them.  They  show  members  of  the 
'patients'  families  how  to  continue 
treatments  at  home. 

Therapeutic  procedures  include 
exercises  for  increasing  strength, 
endurance,  coordination,  and  range 
of  motion;  stimuli  to  make  motor 
activity  and  learning  easier;  instruc- 
tion in  carrying  ouX  everyday  activi- 
ties  and  in  the  use  of  helping 
devices;  and  the  application  of " 
massage,  heat  and  cofd,  light, 
water,  or  electricity  to  relieve  [laiji 
or  improve  the  condition  of 
muscles.      [  " 
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Most  physical  therapists  provide 
direct  care  to  patients  as  staff  mem- 
bers, supervisors,  or  self-employed 
practitioners  These  therapists  may 
treat  many  categories  of  patients  or 
rtiay  specialize  in  pediatrics, 
geriatrics,  amputations,  arthritis,  or 
paralysis  Others  administer  physi-^ 
cal  therapy  program^,  teach,  or  are 
consultants. 

\  '  ^ 

Places  of  JEmployment 


(X:CUPATIO}SfAL  OyXLOOK  H^^BOOK 

includes  science^  courses  such  as 
anatomy,  physiology,  neuroanato-'' 
my,  and  ^neurophysiology;  als6 
specialized    courses   *such  as 


Vbout  20,000  persons— 3  out  of 
4  oK  them*  women — worked  .as 
licensed  physical  therapists  ip  1974. 
About  three-fourths  of  all  physical 
therapists  work  in  hospitals  or 
nursing  homes;  others,  in  reliabilita- 
tion  centers  or  schools  for  crippled 
children.  Some  who  work  for  public 
health  agencies  treat  chronically 
sick  patients  in  their  own  homes. 
Still  others  work  in  physicians'  of- 
fices or  clinics,  teach  in  schools  of 
physical  therapy,  ^or.  work  for 
research  organizations.  A  few  serve 
as  consultants  in  government  and 
voluntary  ageflcies  or  are  members 
of  the  Armed  Forces. 

Training,  Othar  Qualifications, 
*  and  Advancamant 

All  States  and  the  District  of 
Columbia  require  a  license  to  prac^ 
tice  physical  therapy.  Applicants 
for  a  license  must  have  a  degree  or 
certificate  from  a  school  of  physical 
therapy  and  jo  qualify  rpust  pass  a 
State  board  examination.  In  1974,  * 
there  were  66  schools  of  physical 
therapy  which  had  been  approved 
by  the-  American  MeditfSl  Associa- 

.  tion  and  the  American  Physical 
Therapy  Association. 

^  Most  of  the  approved  schools  of 
physical  tl^erapy  offer  bachelor's 
degree  programs,  A  number  of 
schools  accept  those  who  ajreac|y 
have  a  bachelor's  degree^and  give  a 
1 2-  to  1 6-month^coursjc  leading  t6  a 
certificate  in  phy^cal  therapy. 
Some  schools  \6ffer  both  a 
bachelor's  degree  and  a  certificate 
program. 
The  physical  therapy  curriculum 
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biomechanics  of  motion,  human 
growth  and  development,  and' 
manifestations  of  disease  and  trau- 
ma. Besides  receiving  classroom  in- 
struction, students  get  supervised 
practical  experience  administering 
physical  therapy  to  patients  in  a 
hospital  or  treatment  center. 

Several  universities  offer  .the 
master's  degree  in  physical  therapy. 
A  graduate  degree,  9ombined  with 
clinical  experience*  increases  the 
opportunities  f6r  advancement, 
especially  to  teaching,  research, 
and  administrative  positions. 

Therapists  must  have  patience, 
tact,  resourcefulness,  and  emo- 
tional stability  in  order  to  help  pa^- 
tients  and  their  families  understand 
the  ^treatments  and  adjust  to  their 
handicaps.  Physical  therapists  also 
should  h^ve  manual  dexterity  and 
physical  stamina.  Many  persons 
who  want  to  xietermine whether 
they  have  the  personal  qualities 
needed  for  this  occupation  volun- 
teer for  summer  or  part-time  work 
in  the  physical  therapy  department 
of  a  hospital  or  clinic.  High  school 
courses  that  are  useful  include^ 
health,  biology,  social  science, 
nmthe^atics,  and  physical  educa- 
tion.  ^       '     ,  ^ 


En^ploymant  Outlqok 

Employment  opportunities  for 
physical  therapists  are  expected  to 
be  favorable  through  the  mid- 
1980's.  The  rapidly  growing  num- 
ber of  new  graduates  is  expected 
to  be  in,  rough  balance  with  the 
average  niimber  of  openings  that, 
will  result  each  year  from  growth 
in  the  occupation  and  ^  from  re- 
placement of  those  who  will  die 
or  retire.  Employment  opportuni- 
ties will  be  best  in  suburban  and 
rural  areas. 

Employment  of  physical  thera- 
pists is  expected  to  grow  much 
faster  than  the  average  (or  all  occu-^ 


pations  throygh  the  mid-1980's 
because  of  increased  puJ)Ug:^cog- 
nition  of  the  importance  .of  reha- 
.bilitation.  As  programs  to' aid  crip- 
pled children  and  other  rehabilita- 
tion activities  expand,  and^^s 
growth  tak^s  placeu^n  nursing 
homes  and  other  facilities  for  the  el- 
derly, many  new  positions  for  physi- 
cal therapists  are  likely  to.  be 
created.  Many  part-time  positions, 
should  continue  to  be  available. 

Earnings  and  Working  !. 
.Conditions 

Starting  salaries  for  new  physical 
therapy  graduates  averaged  about 
$9,600  a  year  in  1974,  according  to 
a  national  survey  conducted  by  the 
University  of  Texas  Medical  School 
at  GaWeston.  Earnings  of  ex- 
perienced physical  therapists 
Averaged  $11,500;  some  earned  as 
muth  as  $16,000. 

Beginning  therapists  employed 
by  the  Veterans'  Administration 
(VA)  earned  starting  salaries  of 
'$9,473  a  year  in  late  1974.  Most  ex- 
perienced' nonsupervisory  physical 
therapists  in  -the  VA  , earned 
$12,841  annually;  those  who  were 
isupervisors,  about  $  1 8,463. 

Sources  of  Xciditionai 
information  * 

Additional  information  and  loi 
tions  of  institutions  offering  •  ap- 
provecf    programs    in  physical 
therapy  are  available  from: 

American  Physical  Therapy  Association. 
1156  !5th  St.  NW..  Washington.  D.C. 
20036. 


PHYSICAL  THERAPIST 
ASSISTANTS  AND  ^IDES 

(D.Q.t;  355.878) 

NiTtura  of  tha  Work 

Physical  therapist'^ assistants  and 
aides  work  under  the  supervision  of 
professional  physical  therapists^jo 
rehabilitate  disabled  persons  so  that 
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they  may  again  lead  useful  and 
productive  lives,  They-^ork.  to 
restore  physical  functions  and 
prevent  disability  from  injury  or  ill- 
ness. ' 

/.  Assistants  help  physical  thera- 
pists perform  tests  on  patients  to 
determine  the  best  treatment  for 
them.  They  use  special  therapy 
equipment  to  apply  heat,  cold, 
light,  ultra  sound,  and  massage,  and 
report  to  their  supervisors  the  pa- 

*Uent*s  resp^se  to  treatment. 
.Assistants  alp  help  patients  per- 
form therapeutic  exercises  as  well 
as  everyday  activities  such  as  walk- 
ing and  climbing  stairs.  Thfey  in- 
struct patients  in  the  use  of  artificial 
limbs,  bracc^Tand  splints. 

Physical  therapist  aides  help  pa- 
tients prepare  fojj^treatment,  and 
may  remove*  and  replace  devices 
such  as  l;>races,  splints,  and  siings 
and  transport  patients  to  /and  from 
treatment  areas.  They  may  help 
assistants  or  therapists  in  ad- 
ministering treatment  to  patients. 
Aides  care  for  and  assemble  physi- 
cal therapy  treatment  equipment. 
They  also  make  appointments,  act 
as  receptionists,  and  perform  other 
clerical  duties. 

''Some  smallJiealth  care  institu- 
tions empfoy  only  one  person 
besides  the  therapist  in  the  physical 
therapy  department.  In  this  case^ 
the  assistant'"^aide  assumes  most 
of  the  duties  of  the  therapist,  within 
the  limits  of  his  or  her  training 

Places  of  Employment 

About  10,500  persons  worked  a> 
physical  therapist  assistants  and 
aides  in  1974,  most  of  them  were 
wdmen.  Most  Work  *in  physical 
therapy  departrnents  of  general  and 
specialized  hospitaU.  Others  work 
in  physicians'  or  physical  therapists' 
offices  and  clinics,  rehabilitation 
centers,  or  nursing  homes  for  the 
chronically  111  and  elderly.  Some 
community  and  government  health 
agehcieSu  schools  for  crippled  chil- . 
dren,  an^facilities  for  the  mentally 
retarded    also    employ  physical 


therapist  assistants  and  aides.  A 
small  number  are  members  of  the 
Armed  Forces.* 

Training,  Other  Qualifications, 
and  Advancement 

In  1974,  17  States  licensed  physi- 
cal therapist  assistants  who  had 
'  completed  an  approved  2-year  as- 
sociate degree  program.  Two  of 
these  States  also  licensed  as  physi- 
cal therapist  assistants  experienced' 
aides  who  passed  a  proficiency  test 
and  who  had  learned  their  skills  be- 
fore associate  degree  programs 
were  available.  ^ 

There  were  42  programs  \  for 
physical  therapist  assistants  in 
1974;  most  were  in  junior  or  com- 
munity colleges.  Courses  include 
history  and  philosophy  of  reha- 
bilitation, human  growth  and 
development,  anatomy  .  and 
physiology,  and  psychology.  A 
course  in  physical  therapist 
assistant  procedures  covers 
massage,  therapeutic  ,  exercises, 
heat  and  cold  therapyr'and  func- 
tional activities,  ^tfpervised  clinical 
experience  also  is  a  requirement  of 
physical  therapist  assistant  pro- 
grams. 

Physical  therapist  aides  qualify 
for  their  occupa^on  through  train- 
ing received  on  the  job  in  hospitals 
and  other  health  care  facilities.  The 
length  and.  content  of  onrthejob 
programs  vary  widely,  depending 
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on  the  level  of  duties  that  aides  ^re 
permitted  to  perform,  the  particijMF 
services  required  by  different  pa-  \ 
tients  when  the  program  is  in  ^ 
progress,  and  the  amount  of  time 
professional  physical  therapists  can 
spend  teaching  trainees.  Applicants 
admitted  to  on-the-job  training  pro- 
grams for  physical  therapist  aides 
gene^lly  must  be  high  school  grad- 
uates ot^e  equivalent.  High  school 
courses  that  are  useful  include 
health,  biology,  social  science, 
physical  education,  typing,  and 
mathematics.  Employers  usually 
prefer  that  aides  have  previous 
hospital  experience  as  nursing 
aides.  *  ^  ^ 

Physical  therapist  assistants  and 
aides  need  good  physical  and  men- 
tal health;  manual  dexterity  to  ad- 
just equipment,  body  coordination 
to  assist  in  positioning  patients,  and 
an  interest  in  helping  the  physically 
handicapped. 

As  physical  therapist  as^^nts 
and  aides  gain  experience,  they  may 
advance  to  more  responsibly  duties 
with  corresponding  pay  increases. 
Advancement  opportunities  for 
aides  are  best  in  areas  where  as- 
$ocia^e  degree  prograji's,  for  physi- 
cal therapist  assistants  are  not 
available.* 

Emplpymeht  Outlook 

!Job  opportunities  for,  physical 
therapist  assistants  and  aicjes  are  ex- 
pected to  be.  excellent  through  the 
mid- 1980V  In  communities  where 
thery  are  large  classes  in,p  physical  • 
therapist  assistant  program,  soirie 
graduates  may  find  it  necessary  to 
maye  to  other  locations  where  no 
associate  degree  programs  are 
available.  On  the  iiational  level, 
however,  openings  for  physical 
therapist  assistants  caused  by 
growth  and  replacement  need^'will 
far  exceed  graduates  from  these 
programs. 

The  number  of  physical  therapist 
assistants  and  aides  is  expfctted  to 
increase  much  faster  than  the 
average  for  all  occupations  as  the 


.  demand  for  professional  physicaJ 
therapist  grows  OvcrsJI  demand  in- 

1  the  physical* 'tfierapy  /ield  stems 
from  increased  public  awareness  of 
the  importance  of  rehabilitation 
and  the  growing  number  of  nursing 
horpes^  wijich  ^provide  ^therapeutic 
services  to  the  clderi>  Expanded 
physical  therapy  services  planned 
by/  hospitals,    'nursing  homes, 
school^  for  crippled  children,  facili 
tics  for  mentally   retarded,  and 
other  health  and  rehabilitation  cen 
ters  are  expected  to  furthej  in 
crease    the    need    for  physical 

.  therapist  assistaiTts  and  aides 

V 

Earnings  and  Working 
^  Condltiont 

»  In  1 974.  \Yeekly  salines  averted 
about' $104  for  beginning  physical 
therapist  ai^es  and  about  St50  for 
those  with  expenence,  according  <o* 
the  limited  infonnation  avaij^ble. 
'Physical  therapist  assistants 
received  higher  salaries  than  aides, 
beginning  "at  about  $  145  a  week. 
Expcnenced  physical*  •  therapists 
assistants  earned  as  much  as  S2?0 
weekly. 

Soi^^t  of  Additional 
information 

»     Information  onr  a  career  as  a. 
physical  therapist  assistant  or,  aide 
and. on  proerams  offering  training 
for  physicaf  therapist  assistant  is 
available  from:  . 

The  Amencan  PhysjcaJ  Therapy  Associa^ 
tion.-tI56  15th  Sl  NW  .  Washmjton. 
|^;^DC  20005^ 
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SPEECH  PATHOLOGISTS 
AND  AUDIOLOGISTS 

(D.O.T.  079.1 0^)  ' 

Naturt  of  tht  Work  • 

About  I  out  of  10  Americans  is 
unable  to  speak  or^ear  clearly 
Children  who  have  trouble  speaks 
ing  or  hearing  cannot  participate 


fully  with  other  chifdren  if\  play  or 
in  normal  classroom  activities. 
Adults  haying^peech  or  hearing  irh- 
pairments  often  l>ave  problem?  in 
jdb  adjustment  Speech  pathologists 
an<f  audiologists  provide  direct  ser- 
vices to  these  people  by  evaluating 
their  speech  or  rheanng  disorders 
and  then  providing  treatment. 

The  speech  pathologist  works 
with  children  and  adults  who  have 
speech,  language,  and  voice  disor- 
ders resulting  from  caujfes  such  as 
total  or  partial  heanng  loss,  brain 
injury,  cleft  palate,  mental  retarda- 
tion, emotional  'problems,,  or 
foreign  dialect.  The  audiologist 
primarily  assesses  and  treats  hear- 
ing problems:  Speech  and  hearing, 
however,  are  so  interrelated  that  to 
be  competent  in  one  ofthese  fields, 
one  mUst  be  familiar  with  both 


government  agencies,  *  may  be 
\otally  involved  in  administration 

Places  of  Emptoymant 

Over^  3 1 ,000  perspns,  three- 
'  fourths  t)f  them  wymen,  worked  as 
sppech  pathologists  and  audiolo- 
gists  in  lj974.  Over  one-half  worked 
in  public  schools.  Colleges  and , 
univeVskies  ^employed  many  in 
r  classroc^,  clinics,  and  research 
cent«Q/  The  rest  worked  in 
hospjfals.  speech  and  hearing  cen- 
ters, goverftment  agencies,  indus- 
try, and  private  practice. 

Training^  Othar  Quailffcatlons,  ' 
^   and  Ad\^nc¥m#nt 

An  increasing  rfumber  of  States" 
requi/'e  a  master's  degree  jdt  its 


le  must  be  familiar  with  both  equivalent  for  speech^athologis^ 

.The  duties  of  speech  pathologists    and  auc^ologists.  In^^^tion,  ma^ 


and  ^udi6logists  vary  with  educa 
tion  experience,' and  ptaq*  of  em- 
ployment In.  clinics,  either  in 
s<:hools  or  othfcr  locations,  they  use 
diagnostic^  procedures -to  identify; 
*  and  ^evaluate  speech  and  hearing 
disorders.  Then,  in  cooperation 
with     physicians,  psychologists. 


Federal  programs,  such  as 
Medicare  and  Medicaid^  require 
participating^^^^peech  pathologists 
a^d  audiol^^  to  have  a  mjister's 
degree.  Some  States  cequire  a 
teaching  certificate  to  ^ork  in  the 
public  schools. 
Undergraduate  courses  in  speech 


'  physicaf  therapists,  and'counselors,  -pathology  and  audiology,  include 

they  develop  and  implement  an  or-  anatomy,     biolog)t>  pKysiology, 

ganized  program  of  therapy.  Some  physips,  linguistics,  semanUts,  ancL 

sffeech  pathologists  and  aud?olo-  phonetics.  Courses  in  speech  and 

'gists'coiwiuct  research  such  as  in-  'hearing. as  well  as  in  child  psychqlp- 

vestigating  the  causes  of  commu-  gy  and  psychology  of  the  excep- 

nicative  disorders  and  improving  ^  tional  child  are  also'helpful.  This 

methods    for    clinical    services,  training  is  usually  available  at  col- 


■  Others  supervise  clinical  activities 
or  do  other  administrative  work. 

Speech  pathologists  and  audiolo*- 
gists  in  colleges  and  universities  in- 
'  struct  in  the  principles  of  communi 


leges  that  offer  a'broad .liberal  arts 
program.  ^ 

In  eariy  1975,  about  225  colleges 
and  universities  offered  grtiduate 
education  in  speech  pathology  and 


cation,  communication  disorders,    audiology.  Courses  af  the  graduat^ 


and  clinical  techniques,  participate 
in  education^  programs  with  physi- 
cians, nurses,  and  teachers;  and 
work,  in  university  clinics  and 
'  resear'ch  centers.  * '  Most  speech 
pathologists  and  audiologists  hav^ 
some  administrati  ve  *  responsibili- 
ties. However,  directors  of  speech 
and  hearing  clinics,  and  coordina- 
tors of  sjSeech  and  hearing,  in 
schools,  health  departjnents,  or 


level  include  advanced  anatomy 
and  physiology  of  the  areas  'in- 
volved in  iibaring  .and  '  speech, 
apoustics,  '  and  .  psychologi<ial 
aspects  of  com  munication.Trainift^ 
also  is  given  in  thS  analysis  of 
speech  production, 'language  abili-. 
ties,  and  auditory  processes.  Gradu- 
ate students  gain  a  familianty  with 
research  methods  used  to  study 
speech  and  heanng. 
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Scholarshipti,  fellowships 
tantships.  and^  tfajneeships  ar 
avcHlable  m  this  Held  Teaching  and 
training  grants  to  colleges  and 
universities »that  have  programs  m 
speech  and  hearing  are  given  b>  the 
L\S.  Rehabilitation  Services  Ad 
ministration,  the  Maternal  and 
Child' Health  Service,  the  L  S  Of 
fice  of  Education,  afid  the  National 
Institutes  of  Health.  In  addition, 
some  F^^ral  agencies  distnbute 
money  to  colleges  to  aid  graduate 
students  m  speech  and  hearing  pro- 
grams A  large  number  of  pnvate 
organizations  and  foundations  ^so 
provide  financial  assistance  for  edu- 
cation in  this,field> 

Meeting  the  American  Speech 
and  Hearing  Association's  (A5HA) 
requirements  for  a  Certificate  of 
Clinical  Competence  usuafly  is 
necessary  in  order  to  advance 
professionally  and  to  earn  a  higher 
salary.  To  cam  the  CCC,  a*  person 
must  hav6  a  master's  degree  or  its 


equivalent  and  complete  a  I  year 
internship  approved  by  the  Associa 
teiKPassing  a  national  written  ex 
^anunation  also  is  required 
f  S^^TTTwitiiplogisls  and  audiolo 
gists  should  'be  able  to  approach 
problems  objectively  and  have  a 
coi)cem  for  the  needs  of  others 
They  sould  also  have  considerable 
patience,     because     a  client's 
progress  often  is  slow   A  person 
who  desires  a  career  in  speech 
pathology  and  audiology  should  be 
^able  to  accept  responsibility,  work 
independently,  and  direct  others 
The  ability  towork  with  detail  is  im 
portant    Speech  pathologists  and 
audiologists    receive  sati^action 
from  speing  the  results  of  their 
work 


Employment  Outtook 

The*  en>|)loyment   'o(  speech 
pathologists  and  audiologists  is  ex 
pected  to  increase  much  faster  than 


the  a>erage  for  all  other  occupa- 
uqns  through  the  mid- 1980 's  Hov.- 
evei-.  temporary  reductions  in 
government  spending  on  speech 
and  hcanng  programs  may  decrease 
the  number  of  nfcw  positioris  availa- 
ble at  any  one  tiijie  Although -some 
pbs  will  be  available  for  those  hav- 
ing only  a  b^helor*s  degree,  the  in- 
creasing emphasis  placed  on  the 
master's  degree  by  Slate  govern-, 
ments,  school  systems,  and  Federal 
agencies  will  limit  opportunfties  at 
the  bachelor's  degree  level 

Althdugh  employment  opportu- 
nities for  those  with  a  master's 
degree  should  generally  be  favora- 
ble, the  large  number  of  gr^uates 
entering  this  field  may  cause  some 
competition  Many  openings  will 
occur  outside  of  the  large 
metropolitan  areas  and  some  gradu- 
ates will  have  to  relocate  in  order  to 
find  employment.  Competition  for 
leaching  positioijs  in  colleges  and 
universities  will  be  very  strortg 
throughout  the  pehod. 

Population  growth,  which  will  in- 
crease the  number  of  persons  hav- 
ing speech  and  hearing  problems,  is 
one  of  the  factors  underlying  the 
expected  expansion  in  employment 
of  speech  pathologists  and  audiolo* 
gists  through  the  micl-l980's.  In  ad- 
dition, there'^is  a  trend  toward  earli- 
er recognition  and  treatment  of 
^  hearing  'and  language  problems  in 
children.  Many  school-age  chii- 
dVeir,  thought  to  have  learning  disa- 
bilities, a'etually  Have  language^  or 
heanng  disorders  which  speech 
pathologists  and  audiologists  can 
treat.  , 

Other  factors  expected  to  in- 
crease demand  for  speech  patholo- 
gists and  audiologists  ar^  expansion 
in  ^  expenditures  for  medical 
research  and  the  growing  public  in- 
terest in  speech  and  hearing  disor- 
ders. Thesk  are  Illustrated  ty  Slate 
and  Federal  laws,  which  provide  for 
the  education  of  handicapped  chil- 
dren, and  expanded  speech  arfd 
heanng  services  available  under 
Federal  programs  such  as  Medicare 
and  Medicaid. 


Earnings  and  Working 
Conditions 

Starting  salaries  for  speech 
pathologists  and  audiologist%  v^ith  a 
master's  degree  averaged  over 
$10,209  ^year  in  cariy  1975.  SaJa- 
rres  ^r  persons  with  considerable 
experience  (6-10  years)  averaged 
about  $13,300  Those  with  a  doc- 
toral degree  earned  average  salaries 
of  between  $17,000  and  $25,000, 
depending  on  the  job  setting  and 
geographic  region  Salaries  tend  to 
be  higher  in  areas  having  large 
urban  •  papulations.  Many  speech 
pathologists  and  audiologists,  par- 
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ticularly'  those  *in  colleges  aAd 
universities,  supplement  their  in- 
comes acting  as  consultants,  engag- 
ing m  research  projects,  and  wnting 
books  and  articles. 

In  eariy  1975,  the  annual  starting 
salary  m  the  Federal  Government 
for  speech  pathologists  and  au- 
diologists  with. a  masters  degree* 
was  $12,841.  "Those  having  a  doc- 
toral degree  were  eligible  to  start  at 
$15,481. 

Man>  speech  pathologist  and 
dudiologists  work  oveV  40  hours  a 
week.  Almost  all  receive  fringe 
benefits  such  as  paid  vacations,  sick 
leave,  and  retirement  programs 


Souths  of  Addittonsr 
'  Information 

State  departments  of  educati6n 
can  supply  information  on  certifica- 
tion requirements  fbr  those  who 
wish  xo  work  in  public  schools. 

A  list  of  college  and  university 
prograrns  and  a  booklet  on  student 
TinanciaJ  aid  as  well  as  general 
career  information,  are  available 
from: 

Amcncan  Speech  and  Hearing  Xs&oCution. 
905C  Old  GeorgetQVkQ  Rd  .  fi ashinjion. 
DC  20014 


J 


erJc 


49 


OTHER  HEALTH  OCCUPAf  IONS 


DIETITIANS 

(DOT  077  081  through  1650 

t^ature  of  tht  Work 

Dieuiians  plan  nutritious  and  ap- 
^pctizinj  nri^als  to  Kelp  people  main- 
tain or  Tedover'^good  health  They 
also  supervise  the  food  service  work- 
ers who  prepare  and  serve  the 
meals,  manage  purchases  and  keep 
the  accounts*  and  gi.ve  advice  on 
good  eatrrig  habits.  Admlnistrauve 
dietitians  form  the  largest  group  in 
this  occupation,  the  others  are  clini- 
cal, teaching,  and  research  dieti- 
gans.  Nutritionists  also  are  included 
in  this  field. 

Administrative  dietitians  ^pply 
the  pnnciples  of  nutriuon  and 
sound  management  to  large-scale 
meal  planning  and  preparation, 
such  as  that  done  in  hospitals* 
umVersities,  schools,  and  other  in- 
stitutions. They  supervi^  the 
planning,  preparation,  and.Veifuce 
of  meals;  select,  train,  and  airect 
food-service  supervisors  and  work- 
efsi  budget  for  and  purchase  food, 
eq\iipment,  and  supplies;  enforce 
samtary  and  safety  regulations;  antf 
prepare  records  anc^reports:  Dieti-' 
tians  who  are  directors  of  a'dietetic 
department  also  decide  on  (depart- 
mental  policy,  coordinate  dietetic 
service  with  the  activities  of  other 
departments,  and  are  responsible 
for  the  development  and  manage- 
ment of  the  dietetic  department 
budget,  which  in  large  organiza- 
tions may  amdunt  to  millions  of  dol- 
lars annually. 

CUnual  dietitians,  sometimes 
called  therapeutic  dietitians,  plan 
diets  and  supervise  the  service  of 
meals  to  meet  the  nMtritional  needs 
of  patients  in  hospitals,  nursmg 


homes,  or  clinics.  Aniong^their  du- 
ties* clinical  dietiuans  confer  with 
doctors  and  othei"  members  of  the 
heafth  care  team  about  patients* 
nutritional  care,  instruct  patients 
and  their  families  on  ^e  requii'e- 
ments  arid  importance  of  .their 
diets,  and  suggest  ways  to  help  them 
stay  op  these  diets  after  leaving  the 
hospital  or  clinic.  In  a  small  mstitu* 
tion,  one-  person  may.  be  both  the 
administrative  ahd  clinical  dietitian. 

Research  dietitians  conduct,"  eval- 
uate,*and  interpret  research  to  im- 
prove the  nutrition  of  both  healthy 
and  sick  people  This  research  may 
^be  in  nutrition  science  and  educa- 
^on,  food  msLnagement,  or  food 
service  systems  and  equipment 
They  conduct  studies  and  make 
surveys'  of  food  intake,  food 
acceptance,  and  food  utilization. 
Research  projects  may  relate  to 
subject?  such  as  nutritional  needs 
9f  the  afeing,  persons  with  a  chronic 
'  disease,  or  space  travelers.  Re- 
searc]i  Mietitjans  usually  arc  em- 
ployed In  medicaJ  centers  or  educa- 
tion facijitiesv  but  also  may  woric 
in  community  health  pfogranis. 
(See  statement  on  Fppd  Scientists 
elsewhere  in  the  Hqndbook )  ^ 

Dietetic  educators  teach  nutrition 
to  dietetic,  medical,  dental,  and 
nursing  students  and  to  interns,  re- 
sidents, and  other  members  of  the 
health  care  team  This  may  be  in 
medical  and  educatibnal  institu- 
tions. 

Sutntionists  counsel  people  of  all 
ages,  as  individuals  or  in  groups,  on 
sopnd^nutrition  practices  to  main- 
tain and  improve  health.  This  in 
eludes  s|»ecial  diets,  meal  planning 
and  preparation,  and  food  budget- 
ing and  purchasing.  Nutrf^onists  in 
the  public  health  field  are  responsi- 


ble for  planning,  developing,  ad- 
*  ministering,  and  coordinating  nutri- 
tion programs  i^d  services  as  part 
of  public  health  programs.  Nutri- 
tionists'work  in  such  diverse  areas 
a^  food  inrfi^tries,  educational  and 
health  facilities, '  and  agricultural 
and  welfare  agencies,  both  public 
and  private. 

An  increasing  number  of  dieti- 
tians work  as  consultants  to 
hospitals  and  to  health-related 
facilities.  Others  act  as  consultants 
to  commeraal  enterpnses,' includ- 
ing food  processors  and  equipment 
manufacturers.  / 

Places  of  €mploym«nt 

< 

About  33,000  persons,  most  of 
them  women,  worked  as  dietitians 
.  in  1974.  More  than  two-fifths  work 
in  hospitals,  nursing  .fiohies,  and 
clinics,  inclucling  about  t.OOO  in  the 
Veterans  Administration  and  the 
UJS.  Public  Health.  Service.  Cpl- 
leges,  universities,  and  .school 
systems  employ  a  large  number^f 
dietitians  as  teachers  or  in  food  ser- 
vice systems.  Most  off  the  rest  work 
for  health -related*  agencies,  rest^u- 
Yant3  or  cafeterias,  and  large  com- 
panies that  provide  food  service  for 
their  employees.  Some  dr^titiahs 
are  commissioned  officers  md  the 
Armed  For9es. 


,   Training,  Othar  Qualiflcatlona, 
and  Advancamant 

A  bachelor's  degree,  preferably 
with  a  major  in  foods  and  nutrition 
or  institution  management,  is  the 
^  basic  educational  requirement  for 
dietitians.,  Thb  degree  can  be, 
earned  in  more  than  250  colleges 
and  universities,  usually  in  ,depart- 
ment^  of  home  economics.  College 
coui:ses  usually  reqirired  are  in  food 
and  nutrition,  institution  ,manage- 
ment,  '  chemistry,  bacteriology, 
physiotogy,  and  related  courses ' 
such  as  mathematics,  data 
processing,  psychology,  sociology, 
and.economics. 
For  a  dietitian  to  qualify  for 
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professional  recognuion.  the 
American  Dietetic  Association 
(A  DAI  recommends  the  completion 
after  griduation  of  an  approved 
dietetic  mtemship  or  an  approved 
individual  traineeship  program. 
.The  mtemship  lasts  6  to  12  months 
and  the  traineeship  program  I  to  2 
years  Bpth  programs  combine  clin- 
ical experience  under  a  qualified 
dietitian  with  some'  classroom  work 
In  19*^4  '^^  internship  programs 
were  approved  b>  the  American 
Dietetic  Aysociaiion.  A  growing 
number  of  coordmat-ed  under- 
graduate programs,  located  in 
schools  of  medicme  and  m  allied 
health  and  home  economics  de- 
partments of  both  colleges  and  uni- 
versities, enable  suidents  to  com- 
plete both  thp  requirements  for  a 
bSchclor*s  degree  and  the  clinical 
experience  requirement  in  4  years." 

Experienced  dietitians  ma>  ad 
vance  to  assistant  or  associate 


director  or  director  of  a  dietetic  de- 
partment Advancement  to  higher 
level  positions  in  teaching  and 
research  usually  requires  graxluate 
educatiofi,  public  health  nutri^ 
tionists  must  earn  a  graduate  degree 
in  this  field.  Graduate  study  in  in- 
stitutional or  business  administra- 
tion IS  valuable  to  those  interested 
in  administrative  dietetics  • 

Persons\.who  plan  to  become 
dietitian^  should  have"^  organiza- 
tional and  actmmistrative  ability,  as 
Nvell^as  high  scientific  aptitude,  and 
should  be  able  to  v^ork  v^ell  v^ith  a 
variety  of  people.  Among  the  cour- 
ses r€;pommended  for  high  school 
students  interested  in  careers  as 
dietitians  are  home^  •economics, 
business  administration,  biology, 
health,  mathematics,  and  chemis- 
try.   '  . 

Employmant  Outlook 

Employment  opportunities  for 
qualified  dietnians  on  both  a' full- 


time  and  pan-time  basis  arc  cx-\ 
*  pected  to  be  good  through  ihe  mid-  ) 
1^80's  In  recem  years,  employers 
rcrcasmgly  have  utilized  dietetic 
assistants  tramed  in  vocational  ^nd 
technical  -  schools  and  dietetic 
technicians  educated  la  junior  col- 
leges to  help  meet  derrwnd^  for 
durletic  services>  Since  this  situa- 
tion IS  likely  to  persist.  e;nployment 

^  opportunities  al^  should  continue 
to  be  favorable  for  graduates  of 
these  pcograms. 

Employment  of  dietitians'  is  ex- 
pected to  grov*.   faster  than  the 
average  fpr  aJl  occupations  through 
the  naid- 1980  s  to  meet  the  nutri- 
tion and  food  management  needs  of 
hospitals  and  extended  care  facih 
ties   industrial  plants,  and  restau 
rant^  Dietitians  also       be  Reeded 
xo  staff  community  health  programs 
and  to  conduct  reseafc^vm  food  and 
nutritipn  In  addrtion  to  new  dieti 
Uans  needed  because  of  occupa 
tional  growth,  man>  others  will  be 
required  each  ypar  to  replace  those 

,  who  die.  retire,  or  leave  the  profes- 
siorf  forolher  reasons. 

Earnings  and  Working 
Conditions 

Starting  salaries  of  hospiul  dieti- 
tians averaged  59,900  a  year  in 
1974,  according  to  a  TiaBonal  sur- 
vey conducted  by  the  University  of 
Texas     Medfcal     Branch*  Ex- 
perienced dietitians  received  an- 
nual salaries  ranglcig  from  $12,100 
to  $22,000,  according  to  the  Amer- 
ican Dietetic  Association.  Colleges 
and  universities  paid  dietitians  with 
bachelor*s  degrees  median  salaries 
of  SI 2, 1 00  a  year  in  1974.  Those 
with  bachelor's  degrees  working  in 
^mmercial  or  industrial  esMblish- 
ments  received  median  salaries  of 
SI 2,500  a  year;  those  in  public  and 
vdKjntary  health  a^ncies,  SICr,800  ^ 
Self-employed    dieK|ians   with  a 
bachelor's  degree  earned  median 
salaries  over  $14,000  a  year,  in 
'  1974^ 

The  entrance  salary  jn  the 
Federal  Government  for  those 
completing  an  approved  internship 
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was  $IO,*0.  in  late  1974. 
Beginning  dieutians  >vith  a  master  i 
degree  who  had  completed  an  in- 
temshsp  earned  $12,84,1  In  late 
M974,  the  Federal  Government  paid 
experienced  dietitians  average  sala- 
ries of  SI  7%4 14  a  year 

Most  dietitians  work  40  hours  a 
week,  however,  dietitians  irt 
hospitals  may  sometimes  >vork  on 
weekends,  and  those  »n,commerc»4l 
food  seVvice  have*somewhat  irregu- 
lar hours  Some  hospitafs  provide 
lat^ndry  service  and  m^als  irl  addi- 
tion to  salary  Dietitians  usua)l> 
receive  paid  vacations,  h9hda>s. 
and  health  ir^urance  and  retire- 
ment benefiU  ^ 

Sotifces  of  Addjtionai 
^  Information 

For  information  on  approved 
dietetK:  internship  programs 
scholarships,  and  employment  op 
portunities,  and  a  list  of  colleges 
prov  iding  training  for  a  professional 
career  in  dietetics,  contact: 

The  Amcncan  Dic|clic  A&sociatiorr.  ^30 
North  Michigan  Ave  ^  lOlh  ^flocnr, 
Chicago.  Ill  6061! 

The  U  S  XTivil  Service  Commi^ 
sion,  Washington,  DC  20415,  will 
send  information  ♦on  the  require- 
ments for  dietetic  interns  and  dieti- 
tians in  ^  Federal  Government 
hospitals  cand  for  public  health 
nutritionists  in  the  Indian  Health 
Service  of  the  fublic  Health  Service 
and  in  the  District  of  Columbia 
government. 


DISPENSING  OPTICIANS 

(D.OT.  713.251,  .381,  .884,  and 
299.884) 

Nature  of  the  Work 

About  90  million  people  in  the 
United  States  use  some  form  of  cor- 
rective eye  devic*c.  Dispensirtg  opti- 
cians (also  called  ophthalmic 
dispensers)  adjust  finished  glasses  to 
fit.  the  customer  In  many  States 
th^  also  fit  contact  lenses. 
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Dispensing  opticians  determine 
vvhcre  lenses  should  be  placed  in 
relation  to  the  customer eyes  by 
measuring  the  distance  between  the 
centers  of  the  pupils  They  ahso 
assist  the  customer  in  scJectir 
proper  eyeglass  frame  by  "measuring 
)he  customer*s  facial  features  and 
shov^ing  ihfi  -  various  styles  and 
colors  of  ffames.  • 

DispfeRsing  ,opucians  prepare 
>vork  orders  that  gi^e*  ophthalmic 
laboratory  technic;ians  the  informa 
tion  they  need  to  interpret  prescrip 
tions  properl) ,  grind  the  lenses,  and 
|insert  them  in  a  frame  The  work 
orders  include  lens  presentations, 
information  on  lens  size,  color,  and 
styfe.  After  glasses  are  made, 
dispensing  »optk:ians  adjust  the 
frame  to  the  contours  of  the 
customer's  face  and  bead  so,  that  it 
fits  proper!)  and  comfortabl)  Ad- 
justments are  made  wuh  handtools, 
such  as  optical  pliers,  files,  and 
screw^dnvers  A  speci-U  instrument 
IS  used  to  check  the  power  and  sur- 
face quality  of  the  lenses  - 

In     flfittirlg     contact  lenses, 
dispenswig  opticians  follow  ophthal- 
mologists' •     or  optometrists' 
-  prescriptions,  measure  the  corneas 


4of  customers'  ^yes  and  then  prepare 
specificatioris  to  be  foUow^ed  by  the 
lens  manufacturer.  Contact  lens 
fitung  requires  ^OnsiderablJ  itiore 
■  'I,  care,  a*rfe  patience  Jthan  con- 
ventional eyeglass  fitting* 
Dtspen^pg  opticians  tell  customers 
hovv  to  insert,  remove,,  and  care  for 
contact  Knses  dtsring  tjie  initial  ad- 
justment period.  Which  -may  last 
several  Vreeks.  The  dispensing  opti- 
cian, examines  the  patient's  eyes, 
cornea,  lids,  and  contact  lens  with 
special  mstrumenis^  and 
microscopes  at  each  visit,, OphtJial- 
mologisls  or  optometrists  recheck 
their  fit,  as  needed  Opticians  may 
make  minor  adjustments,  lenses  are 
returned  to  the  manufacturer , for 
major  changes, 

Tht  majority  of  dispensing  opti- 
cians are  in  the  general  practice  of 
designing  and  fitting  eyeglasses. 
Some  speciali2e  in  the  fitting  of 
cosmeuc  shells  to  cover  blemished 
eyes  Still  others  specialize  in  tbe 
fitting  of  prosthesis  (artificial  eyes). 


Places  of  Empteyrngnt 

About  17,000  persons  worked  as" 
dispensing  opticians  in  1974.  Most 
dispensrag  opticians  work  for  jetail 
optical  shops  or  department  stores 
and  other  retail  stores  thaft  sell 
prescription  lenses.  Many  also  work 
for  ophthalmologists  or  optome- 
trists who  sSll  glasses  directly  to 
patients,  A  few  work  in  hospitals 
and  eye  clinics  and  teach  in  schools 
of  ophthalmic  dispensing.  Many 
dispensing  opticians  own  retail  opti-  ^. 
cal  shops. 

Dispensing  opticians  can  be 
fourtd  in  every  State.  However,  em- 
ployment is  concentrated  in  large 
cities  and  in  pop^tilous  States. 


Training,  Otli^r.Qualificitldns, 
and  Advancement 

4 

Most  dispensing  opticians  learn 
their  skills  on  the  job  ,On-the-j*ob 
training  in  dispensing  work  may  last 
several^^cars^and  usually  includes 
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instruction  in  optical  mathematics, 
optical  physics,  and  the  use  of 
precision  measuring  instruments 

Formal  institutional  training  for 
the  dispensing  optician  is  available 
for  high  school  graduates.  In  1974, 
13  schools  offered  Z-year  fulKtim^ 
courses  in  optical  fabricating  and 
dispensing  work  leading  i6  an  as- 
sociate degree.  In  addition,  large 
manufacturers  of  contact  .lenses, 
offer  nondegree  courses  m  leqs- 
fitting  that  usually  last  a  fe\v  .weeks. 
A  small  number  of  optiaans  learn 
their  trade  in  the  Armed  Forces.. 

High  school  graduates  also  can 
prepare  for  optical  dispensing  work 
through  3-  to  4j7ear  formal  ap- 
prentice^hipprbgrams  Apprentices 
-  with  cycceptfonal  ability  may 
complete  their  training  in  a  shorter 
period. 

Employers  prefer  applicants  for 
entry  jobs  as  dispensmg  opticians  to 
be  high  school  graduates  who  have^ 
had  courses  m  the-basic  sciences  A 
knowledge  of  physics,  algebra, 
geometry,  and  mechanical  tffaiwng 
IS  particularly  valuable.  The  int^est 
and  ability  cp  do  precision  work  are- 
essential.  Because  dispensing  opti- 
cians deal  directly  with  ^he  public, 
they  should  be  tactCul  and  have 
pleasant  personalities. 

In  1974.  19  Stales  had  licensing, 
requirements  governing  dispensing 
opticians.  Alaska,  Xnzona^  Califor- 
nia, Connecticut;  Florida.  Georgia, 
Hawaii,  Kentucky,  Massachusetts, 
Nevada,  New  Jersey.  New  York, 
^  North    Carolina,    Rhode  Island, 
South  Carolina,  .Tennessee,  Ver- 
Amont,  Virginia,  and  Washington. 
Some  of  these  States  also  require 
licenses  for  optical  mechanics-  in 
retail  optical  shops.  To  obtain  a 
license,   the   applicant  generally 
must  meet  certain  minimum  stand- 
ards of*  education  and  training, 
and  also  must  pass  eithej-  a  written 
or  practical  examination,  or  both 
For    specific    requirements,  the. 
licensing  boards  of  individual  States 
"should  be  consulted  ^ 

Many  dispensing  opticians^  go 
into  business  for  themselves  Others 
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may  advance  by  becoming 
managers  of  retail  optical  ^stores  or 
becoming  sales  representatives  for 
wholesaler?  or  manufacturers  of 
eyeglasses  or  lenses. 
% 

Employment  Outtook 

Employment  of  dispensing  opti- 
cians is  expected  to  increase  much 
fasten  than  the  average'for  all  occu- 
pations through  the  mid- 1980*6  In 
addition  to  the  job  openings  from 
employment       growth.  some 
openings  will  arise  from  the  need  to 
replace  experienced  workers  who 
Retire,  die,  or  transfer  to  Qther  oc- 
cupations. •  ' 
Demand  for  prescription  lens  is 
expected  to  increase  as  a  result  of 
growth  in  the  population,  rising 
literacy  and  educational  levels,  and 
a  large  increase  in  the  number  of 
olcjer  persons  fa  group  mosrlikely 
to  need  glastes).  State  programs  to 
provide  eye  care  for  low-incom& 
families,  union  health  -insurance 
plans,  and  Medicarp^atso  will  stimu- 
late dernand^>f^over,  the  gro>v- 
ing  variety  3(  franfe  styles  ^d 
colorSm  ay  encourage  individuals  to 
►uy  more  than  otie  pa^r  of  glasses.  * 
^Ejpfjfoyment  opportunities  will 
particularly    favorable  for 
dispensing  opticians  who  have  as- 
sociate degrees  in  opticianry.  Op-  ' 
portunities     will     be     best  in 
metropolitan  areas  because  many 
of  th^  retail  optical  shops  in  small 
communities  are  operated  solely  by 
owners  and  do  not  fteed  dispensing 
opticians.  «^ 


Eamings^and  Working 
Conditions ' 

Hourly  wage  raies^for  dispensing 
optjfians  ranged  froiW  $4  to  $6.70 
in  1974,  based  on  information  from 
a  mall  number  of  upion  contracts. 
Pispensing  opticians  who  own  their 
own  shops  can  ^am  CQ/isiderably 
more.  1: .  ^ 

Working  conditions  are  generally 
pleasant,  quiet,  •  and  -clean. 
Dispensing  opticians  in  retail  shops 


generally  work  a  5-1/2-  or  6-day 
week.  ^ 

Some  dispensing  opticians  are 
members  oF  unions.  The  pnncipal 
union  in  this  field  is  the  Interna- 
tional Union  of  Electricaf,  Radio 
and  Machine  Woricers  ( AFL-CIQj. 

,  Soorcts  -of  Additional 
information ' 

A  list  of  schools  offenng  courses 
for  people  who  wish  to,  ^come 
dispensing  opticians  .is  ^ivailable 
from: 

CoaliDon  of  Independent  Ophthalmic 
Profe$»onali,75E  55th  St.  New  York. 
NY  10022 

NatK>naJ  Academy  of  Optiaanry.  5 14  Chest?, 
nut  St..  Big  Rapids.  Mtch.  49307 

For  generaj  information  about* 
the  occupation,  contact. 

Coalition    of    Independent  Ophthalmic^ 
ProfessKHxals,75E  55th  St.  New  York. 
NY  10022 

tntc  motion  J  Lnion  of  Electncal^Rjidio  and 
Machme  Worker?..  1176  l*(h  St  NW  . 
Washmgton.  D-C  20036 

, Opticians  Associauon  of  Amenca.  1250 
Connecticut  Ave  NW  .  Washington. 
DC  20036 


HEALTH  SERVICES 
ADMINISTRATORS 

(D.OT.  169.168,  187.118.  and 
187.468) 

Nature  of  thf  Work 

Medical  and  health  care  is  pro- 
vided by  organizations  that  vary 
from  large  teaching  hospitals  -to 
small  walk-in  clinics.  Each  of  these 
requires  effective  management  to 
function  properly.  Health  adminis- 
trators,  unocf  the  general  supervi- 
sion of  boards  of  directors  or  other 
govemiag  bodies,  provide  ,this 
management 

Adpriinistrators  coordinate  the 
vanous  functions  and  activities  that 
combine  to  make  an  organization 
work.  They  may  do  this  personally, 
where  the  organization  is  small,  or 
through  a  staH'  of  assistant  adminis* 
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iralorsnn  larger  organiZdlions  They 
make  management  decisions  on 
matters  such  as  the  need  for  addi- 
tional personnel  ^  and  equipment, 
current  and  future  s'pace  require- 
ments,  and  the  budget  ^ 

Some  health  services  administra- 
tors, including  those  vrho  manage 
hospitals  or  nursing  home^.  oversee 
nursing  and  food  services,  and  in- 
service        training  programs 
Although  assistant  administrators 
usuail)  direct  the  dail>  operations 
of  these  departments,  the  chief  ex 
ccutivc  remains  informed  through 
formal  and  informal  meeting's  ^ith 
assistants,  the  medical  staff,  and 
others  In  addition  to  these  manage-' 
mcnt  activities.  man>   health  ad 
ministrators  help  to  carr>  out  fun 
draising  drives  and  promote  the  • 
public  s  participation  in  health  pro 
grams  This  phase  of  the  admmis- 
trator  s  job  often  includes  speaking 
before  •  CIVIC    groups,  arranging 
publicity,  and  coordinating  the  ac- 


tivfties  of  the  organization  Vrith 
those  of  governmentTir  community 
agencies 

* 

Places  of  Employment 

About  150,000  persons  worked 
as  health  services  administrators  in 
1974  — nearly  half  of  them  uere 
vtomen  Most  administrators  Wrork 
for  heftlth  facilities,  including 
hospitals  (vi^hich  employed  4  out  of 
every  10  administrators),  nursing 
and  personal  care  hontes,  and 
health  management  firms  that  pro 
vide  administrative  services  to 
health  facilities  at  a  specified  con- 
tra<^t  price 

Some  health  administrator^  s^ork 
for  government  agencies,  including 
State  and  local  health  departments 
and  the  U  S  Pul?lic  Health  Service 
In  addition,  the  FederaJ  Govern 
ment  hires  administrators  in 
Veterans  Administration  and 
Armed  Forces  hospitals  and  clinics 
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Others  work  for  voluntary  hcakh 
agencies  that  conduct  research  and 
provide  care  and  treatment  for  vic^ 
tims  of  partipular  disease*  orjjhj'si- 
cal  impairments. 
« 

Training,  Other  Quallficationt, 
and  Advancement 

Educational  requirements  for 
health  services  adminislralors  vary 
according  to  the  position's  level  of 
responsibility  and  ih^  size  of  the  or- 
,  ganization  Generally,  larger  or- 
ganizations uiih  more  complicated 
administrative  structures  require 
higher  credentials  than  smaller 
ones 

Applicants  v^itK  a  master *s  degree 
in  health  or  hospital  administration 
may  be  hired  as  associate  or 
assistant  adrpinistrators  in  hospitals, 
while  those  with  master's  degrees  in 
public  health  often'  find  work  as 
pl^gram  analysts^  or  program 
representatives  iri  public  health  de- 
partments Very  few  master  s 
degree  recipients  find  entry  posi- 
tions in  nursing  or  personal  care 
homes,  although  many  nursing 
home  admmistrators  pursue  gradu- 
ate ediication  while  employed  , 

Bacfielor's  degree  recipietll^s 
usually  begin  their  careers  as  diS'-x* 
ministralive  assistants  or  depart- 
ment heads  in  hospitals,  or  as 
assistant  administrators  in  nursing 
homes  Graduates  of  2-year,  as- 
sociate degree  progrcims  generally 
are.  hired  as  unit  directors  or 
assistant  departmerTt  heads  in 
hospitals,  or  as  assistants  to  pro- 
gram representatives  in  pi^lic 
healfh  departments.  Some  associate 
degree  holders  find  assjstant  ad- 
ministrator jobs  in  small  nursing 
homes  ^ 

The  Ph.  D  degree  usually  is 
required  for  positions  in  teaching  or 
research,  and  the  doctorate  is  an 
asset  for  those  seeking  administra- 
tive jobs  in  the  larger,  more  presti- 
gious health  organizations. 
Although  some  public  health  de- 
partments still  require  chief  ad- 
ministrators to  be  physicians,  the 
trend  i^away  from  this, 
f 
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Administratow  in  Armed  Forces 
hospitals  are  career  military  person- 
nel 

In  I9''.4.  about  ^  bachelor  and 
associate  degree  programs  in  health 
services  administration  werp  of 
fe red  — the  majority  were  4  year 
curriculums  In  addition,  about  40 
programs  in  hospital  or  health  ser 
vife^  administration  led  to  the 
master's  degree,  and  17  schools  of 
public  health  offered  progr^s 
toward  a  master's  degree  m  publi^ 
health. 

To  enter  graduate  programs,  ap- 
plicants must  have  a  bachelor's 
degree,  with  courses  in  natural 
sciences,    psj^cholqgy,  sociology, 
statistics.        accounting,    -  arvd 
economics  The  programs  generally 
last  about  2  years  and  incltjde  some 
supervised      admmistrative  ex 
perience  in  hospitals,  clifiics,  or 
health  agencies  Programs  may  in 
elude  courses  such  as  hospital  or- 
ganization and  management,  ac- 
counting  and  budget  control,  per- 
sonnel adminstration,  public  health 
administration,  and  the  economics 
of  health  care 

In  all  56 -States  and  the  District  of 
Cgjumbia,  the  administrator  of  a 
nursing  or  personal  care  home  must 
be  licensed  Requirements  are  not 
uniform,  but  they  generally  specify 
a  level  of  education,  such 'as  a 
bachefor's  degree,  plus  some 
amount  of  experience  in  the  field 

Personal  qualificatioos  needed 
for  success  as  a  health  administra- 
tor include 'initiative'and  an  interof^ 
in  hdping  the  sick  Administrators 
shQuld  be  able  to  work  with  and 
motivate  people,  and  organize  and* 
direct  large-scale  activities.  They 
also  should  enjoy  public  speaking. 

HeAlth  administrator^  advance  in 
the  profession  by  taking  increas- 
ingly more  responsible  positions. 
For  example,  some  hospital  ad- 
ministrators begin  their  careers  in 
small  hospitals  in  positions  wit^ 
broad  responsibilities,  such  as 
assistant  administrator.  They  ad- 
vance by  moving  to  jobs  as  as- 
sociate or  chief  administrator  in 
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larger  hospitals.  More  commonly, 
the^  start  in  a  large  institution  in. a 
position  that  is  somewhat  narrow  in 


scope,  for  example,  as  departinent 
head  in  charge  of  purch^Jng.  Re- 
gardless of  thepath  of  ^vancement 
chosen,  the  ultimate  occupational 
goal  in  hospitals  and  nursmg  homes 
IS  the  job  of  chief  executive  or  chief 
administrative  officer. 


Employment  Outlook 

The  number  of  graduate  pro- 
grams in  health  administration  has 

,  increased  rapidly  in  recent  years 
and  administative  speciafists  with 
graduate  degrees  in  other  fields  also 
have  entered  the  profession.  Con- 
sequently, It  may  become  increas- 
ingly difficult  for  those  with  less 
than  graduate  education  to  enter 
health  ^adminjstraticjn  in  top 
management  positions.  In  addition, 
some  administrative  jobs  will  con- 
tinue to  be  filled  by  physicians, 
registered  nurses,  ^d  members  of 
religious  communities. 
Employment  of  health  service 

^  administrators  is  expected  'to  grow 
much  faslerth^  the  average  for  all 
occupations  to  1985  as  the  fluality 
and  quantity. of  patient  services 
increase  and  hospital  manageipent  . 
becomes  more  complex,  X^e  dc-i 
nrr^md  for  administrators  ^11  be 
stimulated*  by  the  formation  o( 
nxire  group  medical  practices  knd 

/4iealth     maintenance  organiza- 
tion^  (facilities    that   offer  *lib- 


scribcrs^a-hroad  range  6f  medital 

services  for  a  monthly  fee' paid  irfv      .  .    .  ... 

advance).  Administrators  also  will  ^"^^  ^  nursing  homes  and  hospitals 


hospital,  and  the  size  of  its  adminiv 
traUve  staff  arid  btidget^  The 
average  starting  salary  of  adminis- 
trative assistants  in  ho^itals  was 
about  $10,500  in  1974,  according 
to  the'hmited  information  available. 

Chief  administrators  in  hospitals 
with  100  or  fewer  beds  earned  from 
about  $  1 6,500  to  520,000  a  year  in 
1974.  Sorrie,  m  larger  hospitals, 
earned  over  S40,000.  Recent 
recipients  of  master's  degrees  in 
health  administration  starting  work 
in  Veterans  Administration  (VA) 
hospitals  earned  SI 2, 1 67  a  year  in 
1974^  The  average  salary  paid  ad; 
ministrators  of  Federal  hospitals 
wasS23,000. 

Commissioned  officers  in  the 
Armed  Forces ^vho  work  as  hospital 
administrators  hold  fanks  ranging 
from  second,  lieutenant  to^colonel 
or  frorti  ensign  to  captain.  Com- 
manding officers  of  large  Armed. 
Forces  hospitals  are  physicians, 
who  may  hold  higher  ranks.' 
Hospital  administrators  in  the  U.S. 
Public  Health  Service  are  commis- 
sioned omcers  holding  ranks  rang- 
ing from-  lieutenant  (junior  grade ) 
to  captain  in  the  Navy.   ^  ' 

Adtninistrators  of  nursing  and 
personal  care  Jiomes  usually  earn 
lower ,  salaries  than  those  paid 
hospital  iidministrators  in  facilities 
having' similar  numbers  of  beds. 
Most  administrators  employed  by 
voluntary  health  agencies  earned 
between  S  15,000  and  S30,000  a 
yea5in*l974. 

^<talth  administrators  often  work 
long  hours.  Because  health  facilities 


be  heedecf  in  nursing  and  convales- 
cent homes  to  handle  the  increas- 
ing amount  of  administrative  work 
expected  as  these  fa^lities  expaiul 
in  size. 

Earnings  and  Working 
Conditions 


Salaries  of  hospital 
tors  depend  on  factorr^Cch  as  the 
level  of  iob  res(>9nsibility  and  the 
size,  type,  ^ntf  location  of  the 


operate  around  the  clock,  adminis- 
trators in  these  institutions  may  be 
called  at  all  hours  to  settle  emer- 
gency problems.  Also,  some  travel 
may  be  required  to  attend  meetings 
-or,  in  the  casepf  State  public  health 
departm^pt-  and  voluntary  health 


agep«y^  administrators, 
acilities  in  the  field. 


to  inspect 


\ 


Sources  of  Additional 
Information 

Ipfortnation '  about   health  ad- 


id 
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ministration  and  the  academic  pro- 
gra^^.  m  this  field  offered  b> 
^univ^Ues.  colleges,  and  commu- 
nity colleges  IS  available  from. 

American  Co(lt^  of  HospttaJ  Admmtstri' 
tlon.  &40  S'orth  Lake  Shore  Dnve. 
Chicago.  Illinois  60604. 

Association  of  Lmversity  Programs  in 
Heahh  Administration.  One  Dupon 
Circle.  NW  .  Waihingion.  D\C  20036/ 

i^merican  PublK.  Htdiih  Assoctiuon. 

$K>n of  ProgJram  Services,  \oh  St . 
NW  .  >Va$hington.  D  C  20036 

National  Health  Council.  Health  Careers 
Program.  1740  Broadway.  New,  York. 
N  Y  10019 


MEDICAL  RECORD  . 
ADMINISTRATORS 

(DOT.  100  388) 

Nature  of  the  Work 

*A11  health  care  institutions  keep 
records  that  contain  medical  inj^or- 
mation  on  each  patrent.  incl5j|ing 
case  histories  of  illnesses  or  injuries, 
reports  on  physical  examinations, 
X-rays  and  laboratory  tests 
tors*  orders  and  notes,  and  nurs^ 
notes.  These  records  are  necessary 
for  correct  and  prompt  diagnosis'*^ 
and  treatment  of  illnesses  and  inju- 
ries/ They  also  are  used  for 
^search,  insurance  claims,  legal  ac- 
ti^T^»  evaluation  of  treatment  and 
itiedtc^tions  prescribed,  and  in  the 
training  ^af  medical  personnel. 
Medical  infohnmion  in  hospitals  is 
also  used  to  evah^te  patient  care 
provided  in  the  hos^t^l  and  as  a 
basis  for  health  care  planning  for 
the  community. 

Medical  record  administrators, 
formerly  known  as  medical  record 
librarians,  direct  the  activities  bf 
the  medical  record  department  and 
develop  systems  for  dpcumeilting. 
storing,  and  retrieving  medical  in- 
formation. They  supervise  the 
niiedical  record  staff  •which 
processes  and  analyzes  records  and 
reports  on  patients*  illnesses  and 
ireatmenL  They  tram  menjbers  qf 


the  medical ^6cord  staff  for  special- 
ized job&y^rompile  medical  statistics 
require^)  State  or  National  health 
agencies,  and  assist  the  medical 
stafir  in  evaluations  of  patient  care 
of4esearch  studies.  Medical  record 
Wministra'tore  serving  as  depart- 
ment heads  are  a  part  of  the 
hospital  management  staff  and  par- 
ticipate fully  in' management  activi- 
ties. As  the  administrators  responsi- 
ble for  the  medical  information 
system,  they  may  be  required  to  tes- 
tify m  court  about  records  and 
record  procedures. 

The  size  and  type  of  institution 
a(fect  the  duties  and  amount  "of 
responsibility  assign'ed  to  medical 
record  administrators.  In  large 
hospitals,  chief  medical  record  ad- 
mmistnators*  supeiNise  other  medi 
cal  record  administrators,  techni- 
cians, and  clerks.  Smaller  hospitals 
may  employ  only  two  or  three  per-"* 
sons  in  the  medical  record  depart- 
meht  and  in  nursing  homes  usually 
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one  person  keeps  the  medical 
records.  In  liesc  cases  a  consulting 
medicaT  record  administrator 
usually  advises  technical  and  cleri- 
cal personnel  performing  medical 
record  functions. 

Placet  of  Emi^yment 

Mostgof  the  nearly  12,000  medi: 
cal  record  administrators' employed 
in  1974  worked  in  hospitals.  Tfie 
remainder  worked  in  clinics, 
nursing  homes.  State  and  local 
public  health  departments,  *and 
medical  research  centers.  Some 
health  insurance  companies  also 
employ  medical  record  administra- 
tors to  help  determine  liability  for 
payment  of  their  clients*  medical 
fees.  Some  medical  record  adminis- 
trators work  for  firms  that  manufac- 
ture equipment  for  recording  and 
processing  medical  data  and 
develop  and  print  health  insurance 
and  medical  forms.  Many  small 
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health  care  f^iiities  hire  medical 
record  administrators  as  con- 
sultants Although  most  medical 
record  administrators  are  women, 
the  number  of  men  in  the  occupa 
tion  is  growing. 

Tff  inlng,  Oth«r  Qualtflcationti 
and  Advancamant  ^ 

Preparation  for  a  career  as  a 
medical  record  administrator  is  of- 
fered in  specialized  programs  in 
colleges  and  universities.  Most>pro« 
grams  last  4  years  and  lead  to  a 
bachelor's  degree  in  medical  record 
administration.  However,  concen- 
tration in  medical  record  adminis- 
^  tration  begins  in  the  third  or  fourth 
year  of  study,  making  transfer  from 
a  junior  college  possible.  One-year 
certificate  programs  also  are  availa- 
ble for  those  who  already  have  a 
bachelor's   degree   and  required 
courses  in  the  liberal  arts  and 
biological  sciences.  In  1974.  there 
were   40   programs'  in  medical 
record  administration  approved  by 
the  CouncA  on  Medical  Education 
of  the  America  Medical  Associa- 
tion and'  the  -American  Medical 
Record  Association  (AMRA).  High 
school  courses  that  are  useful  in- 
clude health,  business  administra- 
tion, math^natics,  and  biology.. 
'  Training  for  medical  record  ad- 
ministrators includes  both  class- 
room instruction  and  practical  ex- 
perience.   Anatomy,  physiology, 
fundamentals  of  medical  science, 
medical  terminology,  and  medical 
record  i  science   are   among  the 
required  scientific  courses.  In  addi- 
tion, management  courses  such  as 
hospital  qrganization  and  adminis- 
tration, health  law,  statistics,  ani^ 
data  processing  are  part  of  the  cur- 
riculum. Experience  in  the  medical 
record  departments  of  hospitals 
provides  students  with  a  practical 
background    in    applying  stan- 
dardized medical  record  practices, 
compiling      statistical  reports, 
analyzing   data,   and  organizing 
medical  record  systems. 
Graduates  of  approved  schools  in 
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medical  record  admkiistradon  are 
eligible  for  the  national  registradon 
examination  given  b>.  AMRA. 
Passing  this  examination  gives 
professional  recognition  as  a  Re- 
gistered Record  Administrator 
(RRA).  There  were  about  5,000 
employed  RRA*s  in  1974,  accord- 
ing to  AMRA. 

Medical  record  administrators 
must  be  accurate  and  interested  in 
detail  They  also  must  be  able  to 
communicate  clearly  in  speech  and 
writing.  Because  medital  records 
are  confidential,  medical  record  ad- 
ministrators must  be  discreet  in 
processing  and  releasing 'inforrna-. 
tioh,  Supervisors  must  be  able  to  or- 
ganize and  analyze  work 
procedures  and  to  work  effectively 
with  other  hospital  personnel. 

Medical  record  administrators 
with  some  experience  in  smaller 
health  facilities  may  advance  to 
positions  as  department  heads  in 
large  hospitals  or  to  higher  level 
positions  in  hospital  administration. 
Some  coordinate  the  medical 
record  departments  of  several  small 
hospitals.  Others  move  on  to  medi- 
cal record  positions  in  health  agen- 
cies. Many  teach  in  the  expanding 
programs  for  medical  record  per- 
sonnel in  2-  and'4-year  colleges  and 
universities. 


Employmant  Outlook 

Employment  opportunities  for 
graduates  of  approved  medical 
record  administrator  programs  are 
expected  to  be  very  good  through 
the  mid-1980*s.  Employment  is  ex- 
pected to  grow  faster  than  the 
average  for  all  occupations,  with 
the  incre^ing  use  of  hospitals  and 
other  health  facilities  as  more  and 
more  people  are  covered  by  health 
insurance.  The  detailed  information 
required  by  third-party  payers  such 
as  insurance  companies  and 
Medicare  also  will  cause  some 
growth  in  the  occupation.  More 
consultants  will  be  needed  to  stand- 
andize  health  records  in  outpatient 
clinics,  community  health  centelrs, 
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nursing  homes,  and  home  care  pro- 
grams.  The  importance  of  medical 
records  in  research  and  the  growing 
use  of  computers  to  store  and 
retrieve  medical  information  also 
should  increase  the  demand  for 
qualified  medical  record  adminis* 
trators  to  develop  new  medical  in- 
formation systems.  Part-time  em- 
ployment opportunities  also  should 
be  available  in  teaching,  in 
research,  and  in  consulting  work  for 
health  care  facilities. 

Earnlr>gt  and  Working 
CondKiont 

The  salaries  of  medical  record 
administrators  are  influenced  by 
the  location,  size,  and  type  of  em- 
ploying institution,  as  we|l  as  by  the 
duties  and  responsibilities  of  the 
position.  The  average  starting  sal- 
ary for  medical  record  administra- 
tors in  1 974  wks  $  1 0,368  a  year,  ac- 
cording to  a  national  survey  con- 
ducted by  the  University  of  Texas 
Medical  Branch  at  Galveston.  Top 
^  salaries  averaged  $12,840  >a  y6ar, 
with  some  earning,  as* much  as 
$18,792. 

Newly  graduated  medical  record 
administrators  employed  by  the 
Federal  Government  generally 
started  at  $8,500  a  year  in  late 
1974;.  those  having  bachelor's* 
degrees  and  good  academic  records 
were  eligible  to  begin  at  $10,520. 
Some  Experienced  medical  record 
adithnistrators  employed  by  the 
Federal  Government  earned  as 
mUch  as  $23,998  annually* 

MedicSd  record  administrators 
usually  work  a  regular  36-  to  40- 
hour  week  and  receive  paid 
holidays  and  vacations. 

Sourcaa  of  AddKlonat 
Information 

Information  ^  about  approved 
schools  and  employment  opportu- 
nities is  available  from: 

Tb4  Ame/ictn  MedictJ  Record  Atsoctatjon, 
875  N.  Michigan  Ave.,  Suite  !  850.  John 
Hancodk  Center.  Chic«so,  111  606 1 1 


OTHER  HEALTH  OCCUPATIONS 

PHARMACISTS 

(DOT..074.I8I) 

Nature,  of  th«  Work 

Pharmacists  dispense  drugs  and 
medichies  prescnbed  by  medical 
practitioners  and  supply  and  advise 
people  on  the  use  of  many 
medicmes  that  can  be  obtained  wRh 
and  Nfrithout  prescnptions  Phar* 
mactsts  must  understand  the  use. 
composition,  and  effect  of  drugs 
and  be  able  to  test  them  f6r  punty 
and  strength  They  also  advise^ 
'  physicians  on  the  proper  selection 
and  use  of  medicines  Compound- 
ing—the actual  ^mixing  of  in- 
gredients to  form  poNvders,  tablets, 
capsules*  ointments*  and  solu- 
tionj— IS  now  only  a  small  part  of 
pharmacists'  practice*  "since  most 
medicines  are  produced  by  manu- 
facturers in  the  form  used  by  the 
patient. 

Many  pharmacists  employed  in 
con^hunity  pharmacies  also  have 
other  duties.  Besides  dispensing 
medicines*  some  pharmacists  buy 
and  sell  nonpharmaceutical  mer- 
chandise, hire  and  supep^isc  per- 
sonnel, and  oversee  the  general 
operation  of  the  pharmacy  Other 
pharmacists,  however*  operate  pre- 
scription pharmacies  that  dispense 
only  medicines,  medical  supplies, 
and  health  accessories. 

Pharmacists  in  hospitals  and 
clinics  dispense  prescriptions  and 
acjvise  the  medical  staff  on  the 
selection  and  effects  of  drugs;  they 
also  make  sterile  solutions,  buy 
medical  supplies,  teach  in  schools 
qf  nursing  and  allied  health  profes- 
sions, and  perform  administrative 
duties.  An  increasing  number  of 
hospital  pharmacists  work  as  con- 
sultants to  the  medical  team  in  mat- 
ters related  to  daily  patient  care. 

Some  pharmacists,  employed  as 
medical  sales  representatives  by 
drug  manufacturers  and 
wholesalers,  sell  medicines  to  retail 
pharmacies  and  to  hospitals,  and  in-^ 
form  health  personnel  about  new 
drugs.  Others  teach  in  ^pharmacy 
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colleges,  supervise  the  manufactuj^e 
of  pharmaceuticals,  or  develop  rfew 
medicines.  Some  pharmacists  also 
edit  or  write  articles  for  phar- 
maceutical journals,  or  do  adminis- 
trative work. 

PlacM  of  Employment 

/ 

About  117,000  persons  worked 
as  licensed  pharmacists  in  1974; 
more  than  10  percent  were  women. 
About  96,000  pharmacists  worked 
in  community  pharmacies.  Of  these 
community  pharmacists,  more  than 
two-fifths  owned  their  own  pharma- 
cies, the  others  were  salaried  em- 
ployees. *  Most  of  the  remaining 
salaried  pharmacists  worked  for 
hospitals,  pharmaceutical  manufacy 
turers,  and  wholesalers.  Some  we^e 
civilian  employees*  of  the  Fwl^aJ 
Government,  working  chjefiy  in 
hospitals  andclinics  of  the  Veterans 
Admip»5fration  and  the  U.S.  Public 
fjeafth  Service.  Others  served  as 


pharmacists  in  the  Arhied  ?orc^, 
taught  in  colleges  of  pharmacy,  or 
worked  for  State  and  local  govern- 
ment agencies. 

Most  towns  have  at  feast  one 
pharmacy  with  one  pharmacist  or 
more  in  attendan^.  Most  phar- 
macists, however,  practice  iin  or- 
near  cities,  arid  in  thos^ States 
which  hav^the  largest^pppulations. 

Training,  Othar ^Qualifications, 
and  Adyincamant 

A  license  to  practice  pharmacy  is 
required  tfi  all  States  and  the  Dis- 
trict of^  Columbia.  To  obtain  a 
ViCQp^,  ope  must  b6  a  graduate  of 
an  accredited  pharmacy  college, 
pass  a  State  boacd  examination 
and  — in  nearly  all  jStates— Ij^ve  a 
specified  amount  qf  practical  ex- 
perience or  internshipoindcr  the  su- 
pervision of  a  registered  phar- 
macist. All  States  exceprCfiflifomia, 
Florida,  and  Hawaii  grant  a  license 


ERJC 


50< 


494 

without  examination  to  quaUfied 
pharmacists  already  licensed  by 
another  State 

At^  least  5  years  of  stud>  be>ond 
high  school  are  reqiiired  to  gradu"^ 
ate  from  one  of  the  ^3  accredited* 
colleges  of  pharmacy  and;«ceive  a 
Bachelor  of  Science  (B  S  )  or  a 
Bachelor  of  Pharmacy  (B  Pharm.) 
degree  A  few  colleges  that  require 
6  years  award  a  Doctor  of  Pharma 
cy   (Pharm    D  )   degree   at  the 
completion' of  the  program  A  few 
colleges   admit  students  directly 
from  high  sch6ol  and  offer  all  the 
education  necessary  for  graduation. 
Most  colleges  provide  3  or  4  years 
of   professional    instruction  and 
require    all    entrants    to  have 
'  (completed  their  prepharmacy  cdu 
cation  in  an  accredited  juriipr  col 
l^ge,  college,  or  university 

A  prepharmacy  .curriculum 
usually  emphasizes*  mathematics 
and  basic  sciences^  such  as  chemis 
try  and  biology,  but  also  includes 
courses  in  the  liumanities  and  social 
sciences  Because  entry  require- 
ments vary  among  colleges  of  phar- 
macy, prepharmacy  sti>^ents  should 
inquire  about*  and  follow  the  cur- 
riculum required  by  colleges  they 
plan  to  attend. 

The  bachelor's  degree  in  pharma- 
cy is  the  minimum  educational 
qualification  for  most  positions  in 
the  profession  However,  a  master's 
or  doctor^  ^^^^  pharmacy  or  a 
related  field  uslfe^ly  is  require^d  for 
research  work  or  college  teaching. 
Areas  of  special  sfydy  include  phar- 
maceutics, pharmaceutical  chemis- 
try, pharmacology  (study  of  the  ef- 
l^ts  of  drugs  on  the  body),  phar- 
macognosy (stlidy  of  the  drugs 
derived  from  plant  ,  or  animal 
sources),  clinical  pharmacy,*  and 
pharmacy  administration 

A  iimited  number  of  Federal 
loans  arc  available  fcfr  students 
studying  fiill- time  toward  a  degree  in 
pharmacy.  Se^ral  scholarships  also 
arc  awarded  annually  by  drug  man- 
ufacturers, chain  drugstores,  corpo- 
rations. State  and  national  phar-  * 
macy  associations,  and  the  colleges 


of  phaprtacy. 

Spice  many  pharmacists  are  self- 
^ployed,  prospective 'pharmacists 
should  havje  some  business  ability, 
as  well  as  an  interest  in  medical 
.science  and  the  ability  to  gam  the 
confKience  of  customers,  konesty, 
integrity ,  and  orderliness  are  impor- 
tant atKibutes  for  the  profession.  In 
adiiition,  accuracy  is  needed  to 
compound  and  dispense  medicines 
as  well  as  keep  records  required  by 
law 

Pharmacists  often  begin  as  em- 
ployees in  community  pharmacies. 
After  they  gam  experience  and  ob- 
taiiT  the  necessary  funds  they  may 
become  owrters  or  part-owners  pf 
pharmacies.  A  pharmacist  wlpo 
gams  experience  in  a  chain  drug- 
store may  advance  to  a  managerial 
position,  and  later  to  a  higher  ex- 
ecutive position^  within  the  com- 
pany. Hospital*  pharmacists  who 
have  the  necessary  training  and  ex- 
perience may  advance  to  director 
of  pharjnacy  service  or  to  other  ad- 
ministfative  portions. 
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Employment  Outlook 

The   employment  outlook 


for 


pharmacists  is  expected  to  be  vjery 
good  through  the  mid- 1980  s. 
Growth  of  the  occupation  is  ex- 
acted to  be  about  as  fast  as  the 
average  for  all  occupations.  Most 
openings,  however,  will  result  from 
the  death  and  retirement  of  perspns 
already  in  the  profession.  OveraJ], 
job  openings  are  expected  to  ex- 
ceed the  number  pf  graduates«>of 
pharmacy  schools. 

EmploymeVit  in  the  occupation 
will  grow -as  new  pharmacies  are 
established,  particularly  in  re- 
sidentiaf  aVeas  or  suburban 
shopping  centers.  Many  community 
pharmacies,  also,  are  expected  to 
hire      additional  pharmacists, 

because  of  a  trend  towards  shorter  jpitc4hc  general  trend  toward  shor 
working  hours.  Population  growth,  ter  houre^^llioufs-ts  stitt  tfic^BSc 
the  rising  standard  of  medical  care^^_Avori^cck  for  many  salaried  phar- 
and  the  growth  of  Mcdj^iaki^'and  macists,  and  some  work  50  hours  or 
other  insurance frograins  that  pro-  more.  Self-employed, pharmacists 
vide  payment  for  prescription  drugs    often  work  more  hours  than  those  in 


also  will  generate  demand  for  phar- 
macists. 

Employment       in  hospitals 
probably  will  nsc  with  the  more  ex- 
tensive  use   of  pharmacists  for 
hospital  and  clinic  work.  Continued 
expansion  jn  the  manufacture  of 
pharmaceutical  products  and  in 
research  are  expected  to  provide 
more  opportunities  for  pharmacists 
in  production,  research,  distnbu- 
,  uon,  and  sales.*  Pharmacists  with 
advanced  training  will  be  needed 
for  college  teaching  and  laboratory 
research. 

Earnings  and  Working  ^ 
Condttions  ' 

Earnings  oi  pharmacists  em-, 
ployed  in  chain  drugstores  averaged 
about  517,000  in.  1974,  according 
to  a  survey  conducted  by  the  Na- 
uonal  Asspciation  of  Cham  Drug 
Stores.J^harmacists  who  are  owners 
or  jnanagers  ef  pharmaaes*  often 
earn  more.  The  minimum  entrance 
salary  in  the  Federal  Government 
'  for  new  graduates  was  about  ^ 
$  1 2,8qp  a  year,  in  late  1 974.  With  ^  ' 
master's  degree  or  2  years  of  gradu- 
ate studies,  the  beginning  salary  was 
about  $15,500.  The  average  salary, 
ibr  all  federally  employed  phar: 
macists  was  $  1 8,06 1 . 

Annual  starting  salaries  for. 
Hospital  pharmacists  were  about 
$13,150  in  1974,  according  to  a 
survey  conducted  by  th^pniversity 
of  Jexas  Medical  School.  Top  sala- 
ries for  experienced  hospital  phar- 
macists averaged  $15,700,  and 
some  were  as  high  as  $22,900. 

Community  pharmacists  gener- 
ally work  more  than  t^e  standard 
40-hour  workweek.  Pharmacies 
often  are  open  in  the  evenings  ^nd 
on  weelcends,  and  all  States  require 
a  register^ji  pharmacist  to  be  in  at- 
tendance during  store  hours.  Dc- 
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salari'cd'positions.  Those  who  teach 
or  work  for  industry,  government 
agendes.  ot  hospitak  have  shorter 
workweeks.  *- 


SourcM  of  Addttionai 
Information 

A  free  packet  giving  inforrtiation 
on  pharmacy  as  a  career,  preprofes- 
sional  requirements,  and  student 
iinancial  aid  is  available  from- 
^Amcncan  Association  of  Colleges  of  Phar* 


nac>.  Office  of'siodctii  AfTairs,  4630 
Montgomery  Ave..  Suite  201 .  Bethesda, 
Md.  200U. 

General  information  on  pharma* 
cy  is  available  from:  ' 

American  Pharmaceutical  Association.  2215 
Constitution  Ave.  N>V..  Washington. 
D.C. 20037.  • 

Information  about  chain  drug- 
stores is  available  from: 

National  Association  of  Cham  Drug  Stores, 
1911  Jeffexson  Highway.  Arlington.  Va. 
i2202 

For  information  about  retail 
phamtiacies,  contact: 
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.An>cncin  Council  on  Pharmaceutical  Edu- 
cation. 77  W  Washington  St.  Chicago. 
'  ni.  60602. 

Information  on  requirements  for 
licensure  in  a  particular  State  is 
^available  from  the  Board  of  Phar- 
macy of  that  State  or  from:* 

fiational  Association  of  Boards  of  Pharmacy. 
'  77  W.  W«hlngton  St.  Chicago.  ^  III. 
.60602. 

Information  on  college  entrance 
requiremerits,    curriculums,  aiid 
^^-finaUffial^aid  is  available  from  the 
dean  of  any  college  of  pharmacy  . 
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SOCIAL  SCIENTfeTS 


^   Soctal  scientists  study  al!  aspects 
of  human  society  — from  the  origins 
of  man   to   the   latest  election, 
cetums.  Hov^everT  they  generally 
s|>eciali2e  in  one  major  field  of 
human  relationships  Anthropolo- 
gists stud)  primitive  tribes*,  recon 
struct  civilizations  of  the  past,  and 
analyze  the  physical  characteristics, 
cultures  and  languages  of  alf  peo 
pies,  past  and  present  Economists 

.  study  the  allocation  of  l^d.  labor, 
and  capital  Geographers  study  the 
distribution  of  pcoplfe  throughout 
'the  worl4^  types  of  land  and  water 
'  masses^    and    natural  resources 

-  Historians  describe  and  interpret 
the  peopf^  and  events  of  tfie  past 
and.  present  Political  scientists 
study  the  theories,  objectives,  and 
organizations  o(  all  types  of  govern- 
ment.  Psychologists  study  the 
normal  and. abnormal  behavior  of 
individuals  and  groups  in  order  to 
undec^nd  and  explain  their  ac- 

*  tions.  Sociologists  analyze  the  be> 
havior  ai\d  relationships  of 
groups — such  as  the  family,  the 
corpmunity,  and  minorities — to  the 
individual  or  to  society  as  a  whole. 
*  ^sides  these  basic  social  science 
occupations,  a  number  of  closdy  re- 
lated  fields  arc  covered  in. separate 
statements  elsewhere  in  this  Hand- 
book. (Sec , statements  on  Statisti- 
cians* and  Sotfal  Workers.) 

The  basic  social  science  occupa- 
tions provided  employment  for 
about  135,000  persons  in  1974; 
over  10  percent  of  them  were 

.  women.  Overlapping  among ,  the 
l^asTc  social  science  fields  and  the 

.  $pmfctimes  hazy  distinction  between 
these  and  related  fields  such  as 
Jbusiness    administration,  ^-foreign 
^  Sffvice   work,   and   high  school 
teaching,  make  it  difficult  to  deter 


mine  the  exact  size  of  each  profes- 
sion Economists,  however,  are  \he 
largest  social  science  groitp,  and 
anthropologists  the  smallest. 

About  one  half  of  all  social 
scientists   work   in   colleges  aild 


liefs**  customs,  languages,  jnatcrial 

•  possessions^^  social  *  rclationshipflu 
and    valut    systems.'  Althoii^ 
ap^ropologists  generally  speci^lze" 
m  one,  of  these  fout'  areas— cultural 

•  anthropology,     aVcheology,  lin- 
guistics, and  physical  anthropolo- 
gy—they  are.  expected  to  have  a  • 
general  knowledge  of  all  of  them'.  ' 

Wost  anthropolojji^  specialize 
tn  cultural  anthropology,  some- 
times called  ethnology.  Ethnologisi^ 
may  spend  long  penods  IjVmg  with 
tnbaj  groups  or  in  other  xommtmi%. 
Ues  to  Jeam  about  their  waysof  life. 


universities  A  large  number  work^  The  ethnologist  takes  detailed  and 


for  the  Federal  Govcmmerft^  and 
private  industry.  The  tVend  in  some 
industries  is  to  hire  increasing  num- 
bers  of  sbcial  science  majors  .as 
,trainees  for  administrative  arid  ex-, 
ecul^ve  positions.  jResearc*h  coun- 
cils and  other 'nonprofit  organiza- 
tions provide  an  important  source 
of  employment  for  economists, 
political  scientists,  and  sociologists. 

Overall  employment  in  the  social 
sciencfes  is  expected  to  grow  faster 
than  the  average  for  all  occupations 
through  the  mid- 1980  s.  Economics 
^  expected  to  be  the  fastest  growing 
social  science  field.  Teaching  in 
colleges  and  universities  will  remain 
the  major  areS  of  e^jnployment.  Em- 
ployment *of  '  social  scientists  in 
govemmeht,  private  industry,  and 
nonprofit  orgahizations.is  expected 
to  rise  also'  Despite  this  anticipated 
growth,  th?  n^imber  of  persons 
seeking  to  enter  the  social  science 
field  is  likely  to  exceed  available  job 
openings  The  following  statements 
present  more  detailed  information 
about  the  prospective  outlook  ,in 
the  individual  occupations. 


ANTHROPOLOGiStS 


(D.O.T.  055.088  and 


Nature  of  th«  Work 

Anthropologists  study^man— his 
origins,  physical  characteristics,' 
and  culture,  l^ese  areas  incljLide  a 
study  of  the  people's  traditions,  be- 


comprehensive  notes  ihat,<!cscnbe 
the  spcial  customs,-  beliefs«^  and 
material  possessions  of  tl}e  people. 
Ts^e>  usualljr  learn  the  t^tive  lan- 
guage m  the  process.  They  also 
make  comparative  studies  of  the 
cultures  and  soaeties  of  vanous 
groups.  In  recent  years,  investiga- 
tions have  included  complex  urban 
societies. 

Archeologms  excavate  places 
where  people;  of  past  civilizations 
hved.  They  study  the  remains  of 
homes,  tools,  clothing,  omamehts, 
and  other  evidences  of  human  life 
and  activity  to  recoiistruct  the  iq- 
habitants'  history  and  customs.  For 
exanjple,  in  a  desc/t  in  New  Mex- 
jco,'archeolog!Sts  uncovered  an  an- 
cient kiva,  an  Indian  religious 
cha'mber.  In  «a  cav^  by^  the  Dead 
Sea,  some  have  found  pieces  of  ai^ 
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ctent  svfoife  2.000  years  old 'in  the 
moors  of  England,  other  arch^olo- 
gists  have  conunu^d  to  st\id>  the 
ancient  monument  ^  called 
Stonehenge.  a  mysterious  circle  of 
huge  stones  Dunng  the  past  few 
years,  student  archeological  teams 
have  excavated  three  Varge 
prehistoric  communities  along,  the 
IliincH^  River 

Some  anthropologists  specialize 
.m  ItrtgULSius.  the  saentific  study  of 
ijfc  sounds  and  structures  of  Jaa- 
"guagci  and  of  the  histoncat^rela- 
tionships  among  languages.  They 
study  the  relationship  between  the 
language  and  the  behavior  of  peo- 
ple and  assist  m  reconstructing  the 
prehistory  of  mankind 

Physical  anthropologists  studying,, 
human  evolution  compare  the 
physical^charactenstics  of  different 
races  or  groups  of  people  as  in- 
fluenced by  hcretiity  and  en\iron- 
jnent.  This  work  requires  extensive 
training  in  human  anat6my  and 
biology  A  knowledge  of  ^body 
structure  enables  pl^sicaf 
anthropologists  to  work  occa- 
sionally as  consultants  5n  projects 
such  as  the  design  of  cockpits  for 
airplanes  and  spaceships,  and  the 
sizing  of  clothing.  They  are  con- 
sulted on  criminal  cases  and  on  pro- 
jects to  improve  tl\e  environment 
Increasingly,  ihe^^re  employed  in 
medical  schoofev 

Closely  reli(\ed  to  the  four  basic 
subfields  is  applied  anthropology .  an 
emerging  specialty  which  uses  the 
findings^ of  other  anthropologists  in 
^^wtical  rlTanner  Applied  cul- 
tural aTithropologists  may.  for  ex 
ample,  providel^chmcal  guidelines 
to  ease  the»  transitrorT^  nonindus- 
trial  societies  to  a  more  complex 
level  of  socioeconomic  organiza- 
tion 


tion.  rtiral- urban  migration,  and  the 
infloence  of  city  life 

"Most  anthropologists  teach  in 
colleges^  and  universities.  They 
often  combine  teaching  ^klh 
research  Some  anthropologists 
specialize  in  museum  work,  which 
l^nerally  combines  managenal  and 
adminislratfve  duties  with  fieldwork 
and  research  on  anthropological 
collections  A  few  work  as  i-on- 
M^ltants  or  engage  in  nontechnical 
writing  . 

Places  of  Employment. 

About  3 ,300 .  persons— about 
one-fifth  of  them  women— worked 
as  anthropologists  in  1974  About 
three-fourths  of  all  anthropologists 
work  in  colleges  and  universities  ^ 
Several  hundred  work  in  private  in- 
dustry and  nonprofit  organizations 
The  Federal  Government  employs  a 
small  number  chiefly  in  museums.* 
national  park5,  in  the  Bureau  of  In- 
dian Affairs^  and  in  technical  aid 
programs  State  and  local  govern- 
ment agencies  also  employ 
anlhroffc>l<5gists  usuaHy  for  muse- 
um work  or  healtl\  research 

TrainingVOther  Qualifications, 
and  Advancement 

Students  who  want  to  become 
anthropologists  should  obtain  the 
Ph.  D.  degree.  College  graduates 
with  bachelor  s  degrees  often  get 
temporary  positions  and  assistant- 
ships  in  graduate  departments 
where  they  are  working  for  ad- 
vanced degrees.  A  master's  degree, 
p^us  field  experience,  is  sufficient 
for  many  beginning  professional 
positions,  but  promotion  to  top 
positions  generally  is  reserved  for 
individuals  who  have  a  Ph.  D. 
degree^ iwiany^c^lege^ and  universi- 


Applied    linguistic    anthropplo  require  a  Ph.  D.  degree  for  per 


gists  may  produce  technical  aod^ 
practical  language  information  to 
encourage  .the  ad>ance  ofliteracy^ 
in  Societies  with  unw niton  Ian 
guages-  Another  related  'specialty, 
area  is  urban  afttftropology  .which  is 
llie  study  of  urbitn  life.  Jrbaniza 
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their  university  departments,  to  ac- 
company expeditions  as  laborers  or 
to  attend  field  schools  established 
fqr  training  Thc>.jna>J^ter  become 
supcrvisors^n  charge  of  the  digging 
or  collection  of  material  and  finally 
may  direct  a  portion  of  the  work  of 
the  expedition.  Ethnologists  and 
linguists  usually  do  their  fieldwork 
independently.  Most  anthropolo- 
gists base  their  dcfctorat  disserta' 
tion^  on  data  collected  through 
field  research,  they  are.  therefore', 
experienced  fieldworkers  by  the 
time  the^  earn  the  Ph  D  degree 

Nearly  3D0  colleger  and  universi- 
ties have  bachelpr's  degree  pro- 
grams in  anthropology,  sorqe  13Q 
offer  roaster's  degree  programs  and 
about  80.  doctoral  programs  The 
choice  of  a  graduate  school  ts^e'ry 
important.  Students  interested  iq 
museum  work  should  select  a 
.school  which  IS  associated  with  a 
museum  that* has  anthropological 
collections.  Similarly,  those  in- 
terested in  archeology  should 
choose  either  a  university  that  of- 
fers opportunities  for  summer  ex- 
perience 40  archeological  field- 
work,  or  attend  an  archeologic^al 
field  school  elsewhere  dunng- 
summer  vacations. 

Anthropologists  sh<pJd  Mve  spe- 
cial .interest  in  natural  history 
social  studies  and  enjoy  reading, 
research,  and  writing.  Traveling  to 
remote,  areas  and  working  under 
difficulties  are  sometim^es  necessary 
for  success. 

Anthropologists  work  with  ideas 
and  have  the  opportunity  for  self- 
expression  They  should  be  able  to 
work  independently  and  with  detail 


manent  teaching  appointments. 

Mathematics  is  helpful,  since 
stati.sticai  and  compute^  me^ods 
are  becomingly) re  widely  used  for 
research  in  tms  fteld.  Undergradu- 
ates may  begin  their  field  training  in 
archeology  by  ,  arranging,  through 


Employment  Outlook 

The  majonty  of  new  jobs  are  ex- 
pected to  be  in  private  industry  and 
in  n^ental  and  public  health  and 
urban  planning.  College  and  univer- 
sity  teaching,  which  will  remain  the 
larg^^  •area  of  employment  for 
antjiro^ologists.  is  hkely  to  have  lit-, 
tie  growth. 

The      number     of  qualified 
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anthropologists  seeking  to  enter  the 
fieW  will  likely  exceed  available 
positions.  As  a  result,  doctorate 
holders  may  face  keen  competition 
through  the  mid'l980's,  particu- 
larly for  jobs  in  colleges  and  univer- 
sities.  Graduates  with  only 
bachelor*^  and  Master's  degrees  arc 
expected  to  face  very  keen  com- ' 
petition.  Some  teaching  positions 
may  be  available  in  junior  colleges 
or  some  high  schools  for  those  who' 
meet  state  certification  require 
ments  in  addition,  the  government 
and  other  organizations  may  hire 
personnel  with  social  science*  train- 
ing as  a  general  background 

Earnings  and  Working 
Condltlona 

Starting  saJaries  for  anthropolo- 
gists with  a  Ph.  D.  degree  v^ere 
generally  about  $13,000  a  year  m 
1974.  Experienced  anthropologists 
earned  median  salanes  of  S 1 7.500  a 
year»  according  to  limited  data 
available.  They  may,  however,  earn 
well  over  S20,000  a  year.  In 
general,  salaries  of  expenenced 
anthropologists  are  higher  than  the 
average  for  all  nonsupervisory  wor- 
kers in  ^private  industry,  except 
farming. 

In  the  Federal  CovemmenT, 
anthropologbts  having  a  bachelor^s 
degree  could  begin  as  trainees  at 
$8,500  or  $i0.520  a  year  in  1974, 
depending  upon  the  applicant's 
academic  record  Starting  salanes 
for  those  having  a  master's  degree 
were  $12,841  a  year,  and  for  those 
having  a  Ph  D.  $15,481 
Anthropologists"  in  the^  Federal 
Government  average^  around 
$25,400  in  late  19^4. 

Many  anthropologists  in  colleges 
and  universities  supplement  their' 
regular  salaries  with  earnings  from 
other  sources  such  as  summer 
teaching  and  research  grants 

Anthropologists  sometimes  are 
required  to  do  fieldwork  under  ad 
verse  weather  conditions  They  also 
must  adapt  themselves  to  cultural 
environments  which  are  materially 
and  socially  different. 
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Sourcas  af  Addltion|l  , 
Infofmation  ^ 


For  information  awiut  employ- 
ment opportunities  and  schools  that 
offer  graduate  training  in 
anthropology,  contact 

The  Afncnt*n  AnihropoiogM^  Assoc»atxxi« 
1703  Ncu  Hampshire  Ave  NW . 
Washington.  D  C  20009 

The  Archcological  Instjiiiic  <?f  Amcnca.  260 
W  Broadwaj.Ne^k  Yori.N  Y  10013 


ECONOMISTS 

(DOT  050  088  and  118) 

Nature  of  the  Work 

Economists  are  concerned  with 
how  to  utilize  scarce  resources  such 
as  land,  raw  matenals,  and  human 
resources  to  provide  goods  and  ser- 
vices   for    society.  Economists 
analyze  the  relationship  between 
the  supply  of  goods  and  services  on 
the  one  hand,  and  demand  for  them 
on  the  other,  and  how  goods  and 
services  are  produced,  distributed, 
and ,  consumed.  Some  economists 
are  concerned  with  specific  fields 
such  as  farm,  Wage,  tax,  and  tariff 
problems    and    policies.  Others 
develop  theories  to  explain  the 
causes  of  employment}  arfd  unem- 
ployment    or     inflauon.  Most 
economists  analyze  ana  interpret  a 
•wide  vanely  of  econonjiic  data  in 
the  course  of  their  work. 
t  Economists  who  work  in  colleges 
and  universities  teach  the  theones, 
pnnciples,     and     methods  of 
economics  and  conduct  or  c|irect 
research.  They   frequently  -  write, 
and  act  as  consultants. 

Economists  in  government  col 
lect  and  analyze  data  and  prepare 
studies  used  to  assess  Economic 
conditions  4nd  the  need  for  changes 
in  government  policy.  Most  govern- 
ment econdmists  are  in  the  fields  of 
agriculture,  business,  finance, 
labor,  or  international  trade  and 
developmeVit. 


Economists  who  work  for  busi- 
ness firms  provide  management 
with  information  to  make  decisiorts 
on  marketing  and  pricing  of  com-, 
pany  products,  the  effect  of  govern 
ment  policies  on  businesst)r  inter- 
national trade,  op  the^dvisability  of 
adding  new  lines  of  merchandise, 
opening  new  branch  operations,  or 
otherwise  expanding  the  company's 
business. 


Places  of  Employment 

EconDmics  is  the  largest  social 
science  field.  Move,  than  71,000 
persons,  about  10  percent  of'jhem 
women,  worked  as  economists  in 
1974.  Private  industry  and  business 
employ  nearly  three-fourths,  col- 
lege$  and  universitiessaboiit  one- 
Cifth.  Others  work  for  government 
agencies— mainly  i^ederal-:— or  for 
private  research  organizations. 
Some  are  self-employed. 

Economists  work  in  all  large  ci- 
ties and  university  towns.  The  lar- 
gest number  are  in  the  New  York 
City  and  the  Washington,  D.C. 
metropolitan  areas.  Some  wprk 
overseas,  mainly  for  the  U.S.  De- 
partment of  State  including  the 
Agency  for  International  Develop- 
ment. 
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SOCIAL  SCIEKTISTS 

Training,  Oth*r  Quaiifieationt^ 
and  AdvancamanI 

Economists  must  have  a 
thorough  understanding  of 
economic  theory  anS  of  maihemati 
cal  methods  of  economic  analysts 
Since  many  beginning  jobs  for 
economists  in  government  and  busi^ 
ness  tnvolvo  the  colJection  and 
compilation  of«  data,  a  thorough 
knowledge  of  basic  statistical 
procedures  is  requrted,  in  addition 
to  courses  m  macroeconomics, 
microeconomics.  econometncs, 
and  statistics,  training  irr-computer 
science  also  is  highly  recom- 
mended. 

Although  a  bacjielor  s  degree 
.with  a  major  in  economics  is  suTTi- 
cient  for  many  begmnirtg  research 
jobs,  graduate  training  often  is 
required  for  advancement  to  more 
responsible  positions.  In  J974, 
about  one-half  of  those  working  as 
economists  held  eivhera  master *s  or 
a  Ph.  D.  degree.  Students  interested 
in  graduate  training  in  economics 
should  select  schools  thV^  provide 
good  research  facilities. 

la  the  Federal  Government*  can- 
didates for  entrance  positions  must 
have  a  minimum  of  21  semester 
hours  of  economics  and  3  hours  of 
s^tistics.  accounting*  or  calculus. 

A  master's  degree  generally  is 
required  to  get  a  job  as  a  college  in- 
structor in  many  junior  colleges  and 
small  4'year  schools.  In  many  large 
colleges  an<^  universities,  compjt- 
tion  of  all  the  requirements  for  a 
Ph.  D.  degree,  except,  the  disserta- 
tion, IS  necessary  for  appointment 
as  a  teaching  assistant,  in  govern- 
ment* or  private  •  industry, 
economists  who  "hive  a  master*s 
degree  usually  can  qualify  for  more 
responsible  research  positions. 

The  Ph.  D.  degree  is  required  for 
a  professorship  in  a  highranking 
college  or  university  and  is  an  asset 
when  competing  for  other  responsi-^ 
ble  positions  m  government,  busi- 
ness, or  private  research  ^organiza- 
tions. 

AlxTUt  750  college  and  universi- 


tibs  offer  bachelor's  degree  pra 
grams  in  economics,  200,  niaster*s, 
and  over  1 00,  doctoral  programs/ 

Persons  who  consider  careers  as 
economists  should  be  able  to\)(rOrk 
accurately  arui  in  detail  since  much 
umfi  IS  spent  on  research. 
Frequently,  the  ability  to  work  as 
part  of  a  team  ^  is  required. 
•  Economists  must  be  objective  in 
their,  work  and  be  able  to  express 
themselves  effectively  orally  and  in 
wnting  .  \^ 

Employment  Outlook 

The  number  of  oprsons  who  will 
graduate  with  badJelor's  degrees  in 
economics  through  the  mid- 1980'^ 
IS  likely  to  exceed  available  posi 
tions.   Although   many   of  these 
degree  "holders  may  find  employ- 
ment in  government,  mdu^ry,  and 
business  as  trainees  or  management 
interns,  competition  may  be  keen 
Candidates    who    hold  graduate 
degrees  also  may  face  stroQg  com 
petition  for  positions  in  collegfs 
and    universities*   although  they 
should  find  good' opportunities  in 
pnvate'  industry  and  government. 
Economists  with  traiffing  in  com 
puter  applications  should  be  in  par  . 
ticular  demand  as  well  as  Ph.^/'s 
working  on   tax,   polluti9Tlf  and 
government   policy   problems  of 
business  and  industry. 

Prrvate  industry ^nd  business  will 
continue  to  provide  the  largest 
number  of  cfltployment  opportuni 
ties  for  economists  because  of  in- 
creased r^aiKe  on.  quantitative 
methods  of  ah»l>(2ing  business 
trends,  forecasting  ^es,  and 
planning  purchases  and  phxtuctipn 
operations.  The'nexi  largest  arfe^f 
employment  opportuniyes  fol 
economists  will  be  in  colleges  and 
universities,  although  a  projected 
decrease  in  enrollments  is  likejjHtr 
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Such  as  housing,  mass  .transporta- 
^uon,  and  manpower  development 
and  training.  •  Employment  of 
economists  m  the  Federai  Govern- 
ment IS  expected  to  nse  slowly  — in 
line  with  the  rate  of  growth  pro^ 
j^cted  for  the  Federal  work  force^as 
^  whole. 


affect  growth  in  facuky  size.  Em^: 
pfoyment  of  economists  in  State 
and  local  government 'agencies  is 
expected  to  increase  rapidly 
because  of  the  growing  responsibili- 
ties  of  local  governments  in  areas 


*  Eamtnga 

Starting  salaries  for  economists 
yalh  a  Ph.  D.  were  about  $13,000  a 
year  in  1974,  according  to  limited 
information  Salaries  of  economists 
employed  by  colleges  and  universi- 
ties in  1974.  averaged  about 
$22,000,  and  for  those  in  business, 
industry,  and  nonprofit  organiza- 
tions, about  $24,000  Economists 
Who  have  a  Ph  li  are  paid  higher 
salaries  than  those  who  have  lesser 
degrees  and  similar  experience  A 
^bstantial  number  of  economists 
supplement  their  basic  salaries  by 
consultir^g,  teaching,  and  other 
research  activities  In  genenil,  sala- 
ries of  exj^erienc'ed  economists  are 
much  higher  than  th^  avcii^ge' for 
all  'nonsupe"nasipry  workers  in 
p'rivate  industry,  except  fanning 

iruthe  FederarCovemment,  the 
entrance'  '  salary  ,  for  beginjJPg 
economists  having  a  bachJpr's 
degree  was  $8,500  a  year!  in  1974; 
however,  those  with  J  superior 
academic  records  coul^r  begin  at 
$10,520.  Those  having  a  master's 
degree  could  qualify  for  positions  at 
an  annual  salary  of  $12,841,  while 
those  with  a  Ph  D  could  begin  at 
$1 5,48 1 .  Ecpnomists  in  the  Federal 
Government  averaged  around 
$24,700  in  late  1974. 

SourcM  of  Additfonai 
inforn>atlon 

A^itional  information  on  a 
iareef^as-arueconomist  is  available 
from:  V 


Amcncan  Economic  Associatujnr  f3  f  3  2 1  «t 
Avcnuc  South.  Nashville.  Tcnft  37212. 


tEOGRAPHERS 


(D.O.T  017  28U  029  OSS,  and 
059  088)  ^ 

Nature  of  th«  Work  , 

Geographers  study  the  spatial 
characteristics  of  the  earth -and  aJI 
that  is  found  on  it  Such  studies  help 
to  explain  changing  •  patterns  of 
human  settlement  — where  people 
live  why  they  are*  located  there 
and  how  they  earn  a  living 

Most  geog^phers  are  college  or 
university  teachers,  some  combme 
teaching  and  rescarcfj  Their 
research  mcludes  the  study  and 
analysis  of  the  distnbution  of  land 
formt,  climate,  soils,  vegetation, 
mineral,  water.  and  human 
resources  They  also  analyze  the 
distribution  and  structure  of  politi 
cal  organizations,  transportation 
systems,  mariceting  s'y-stems,  urban 


sy'Siems,, agriculture,  -and  in^iustry. 
Many' geographers  spend  con- 
siderable time  in  field  study,  and  m 
analyzing  maps,  aerial  photographs, 
and  observational  data  coUected. 
•  Sometimes  they  use  surveying  and 
meieorologica]  instruments.  Phoio:- 
graphs  and  other  data  from  remote" 
sensors  on  satellites  arc  used  m- 
creasingly  as  arc  modem  statisucal 
techniques.  Other  geographer^  con- 
struct maps,  graphs,  and  diagrams. 

Most  geographers  specialize  m 
one  branch  or  more  of  geography. 
Economic  geographers  deal  with  the 
geographic  distnbuuon  '  of 
economic  activities— mcludmg 
manufacturing,  mining,  farming, 
trade,  and  communications.  Poliu-^ 
caf  geographers  study  the  relauon- 
ship  of  geographic  condiuons  to 
political  processes.  L  rban  geog- 
raphers study  cities  and  their 
problems  and  make  decisions  about 
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city  development  and  community 
*  planning.  ?See  -statement  on  Urban 
Planners  elsewhere  Jq  the  Hand- 
booki)  Physical  ge^raphers  staSy=^- 
tl>e  ^  physical  trharacteristics  and 
processes  affecting  the  earth.  They 
typic2Llly  specialize  m  a  particular 
branch  of  physical  geography  such 
as  hydrology  or  geomorphology. 
Regional  geographers    study  the 
physical,  economic,  |X)lrticaI,  and 
cultural  characteristics  of  a  particu- 
lar region  or  area,  which  may  range 
m  size  from  a  nver  basin  or  an 
island,  to  a  State",  a  country,  or  even 
a  coDtment  Cartographers  compile 
data   and   design   and  construct 
maps. 

Many  geographers  hav^  job  utles 
such  as  cartographer,  m±p  analyst, 
or  regional  planner,  that  describe 
their  sp>eclali^^on.  Others  have  u-* 
ties  that  rebte  to  the  subjett  mattet 
of  their  study  such  as  photo-intel- 
ligence'  specialist  or  climatological 
analyst  Still  otherSihave  tides  suph 
as  community  or  environmental 
planner,  or  market  or  business 
analyst.  '       .   •        ,  ^ 


Plactt  of  Employmtnt 

A.bou^  9.000  persons  workejl  as 
geographers  in  1974.  aboi|t  15  per- 
cent were  women. 

Colleges  and  universities  employ 
more  than  two-thirds  of  all  geog- 
raphers The  Federal  Government 
employs  a  large  number,  mostly  m 
'  the  Washington.  D  C  area.  Among 
Federal  agencies,  the  Department 
of  Defense  employs  the  largest 
number  in  such  agencfes  as  the 
Defense  Mapping  Agency,  NavaJ 
Intelligence,  and  the  Defense  Intel- 
ligence Agency.  .The  Commerce 
Department  employs  geographers 
in  such  agencies  as  the  Bureau  of 
the  Census.  Office  of  Regional 
Commissions.  National  Oceanic 
and  Atmospheric  Administration 
and  National  , Weather  Service. 
Geographers  employed  by  the  In- 
terior Department  work  in  such 
agencies  as  the  Bureau  of  Indian 
Affairs.  Bureau  of  Outdoor  Recrea- 
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tion,  and  Bureau  of  Land  Manage- 
mcnt  and  GcologicaJ  Survey  Other 
Govcmxncnt  agencies  thai  emploj 
g^graphers  ireJtide  the  Centra]  In- 
,  telligencc  Agenc>  (CIA/,  OfTice  of 
Emcrgcnc)  Preparedness,  NaUonal 
Aeronautical  and  Sp<ive  Admtms- 
tration  iNASA>.  and  the  Librar>  of 
Congress 

Stale  and  Jocal  go>emment5  ako 
emplo>  small  numbers  of  geog- 
raphers, mosil)  on  cil>  and  State 
planning  and  development  commis- 
sions 

A  small  but  growmg  number  of 
geographers  work  m  private  mdus- 
ir>  Most  ^o'^  m  research  divisions 
of  textbook  and  map  publishers, 
uavel  agencies^  manufacturing 
firmsi  or  chain  stores  Others  work  . 
for  scientific  Jounditions  and 
research  mstnuies  .^z'' 

Training,  Oth^  Qualificatloni, 
and  Advancement 

The  educational  requirement  for 
^  beginning  po&itionS  in  geography  is 
usually  a  bachelor  s  degree  with  a 
major  in  "the  field  bachelor's 
degree  holders  would  find  it  helpful 
to^h'ave  training  in  a  specialty  such 
as  cartography  or  economic  geog- 
raphy. 

A  master's  degree  is  usuafly 
required  for  the  position  of  college 
instructor  In  man>  colleges  and 
"Universities,  however,  a  Ph'  D 
djcgree  is  essential  for  high  level 
teaching,  research,  and  adlmir^stra 
live  positions  — -^i^-^. 

About  400  colleges  and  universi 
ties  offered  degree  training  in  geog 
raph^    in    1974  Undergraduate 
stud)  provides  a  general  introduc 
tipn  to  geographic  knowledge  and  ^ 
research  methods  and  often  in 
eludes  some  field  studies  Typical 
courses  offered  are  physical  and' 
cultural  g^ograph).  weather  and 
climate.     economic  geography, 
political  geograph).  urban  geog 
raphy  and  quantitative  methods  in 
geograph)  Courses  m  cartograph) 
and  m  the  interpretation  of  maps 
und  aerial  and  satellite  photographs 
also  are  offered. 


In  1974.  ;  ;Sinstitutioiis*oSercd 
master  s  degree  programs;  54  of- 
fered Ph.  D.  programs.  Applicants 
are  required  to  have  a  bachelor  s 
degree  in  any  of  the  social  or  physi- 
cal sciences  with  some  background 
m  geography.  Requirements  for  ad- 
vanced degrees  include  field  and 
laboratory  work  as  well  as  ad- 
vanced classroom  studies  in  geog- 
raphy and  thesis  preparaoon/  Man^ 
graduate  schools  also  require 
course  work  in  advanced  mathe- 
matics "  and  computer  science 
because  of  the  increasing  emphasis 
on  these  areas  in  the  field,  A  lan- 
guage IS  required  for  those  students 
who  plan  to .  enter  the  field  of 
foreign  .regional  geograph) 

Persons  who  warn  to  become 
geographers  should  enjoy  reading, 
studying,  and  research  because  they 
must  keep  abreast  of  developments 
in  the  field  Geographers  must  work 
with  abstract  ideas  and  theories  as 
well  as  do  practical  studies.  They, 
also  must  be  able  to  work  indepen- 
dently and  communicate  their  ideas 
orally  and  in  writing. 

Employment  Outlook 

Employment  <5f  geographers  is 
expected'to  grow  faster  tharf  the 
average  for  all  occupations  through 
the  mid-1980'^.  However,^rowth  in 
college  and  university  teaching, 
which  will  remain  the  largest  area 
of  employment  .for  geographers,  is 
.  likely  to  be  slow.  Many  opportuni- 
.  ties  are  becoming  available  in  the 
,field  of  environrt\gntal  tnanagem«nt 
and  planning.  The  Federal  Go.vem- 
ment  will  ne&i  additfonal  personnel 
to  work  in  programs  such  as  re- 
gional development,  environmental 
quality,  and  intelligence.  Employ-' 
ment  of  .geographers  in  State  and 
local  government  is  expected  to  ex- 
panjd.  particularly  .in  areas  such  as 
conservation,  environmental  quali- 
ty, highwa)  planning,  ^and^cit), 
community,  and  regional'planning 
and  development.  Private  indiSVy 
also  15  expected  to  ^ploy  increas- 
ing nunxbers  of^eographers  for 
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market  research  and  location  analy- 
sis. 

The  employment  outlook  for 
geographers  with  the  Ph  D  is  ex- 
pected to  be  favoraWe  through  the 
mid  i980  s  for  posiuons  tn  research 
and  leaching  in  colleges  and  univer 
sities  and  for  research  jobs  in  indus- 
try and  govemrpent.  Those  with  the 
master's  degree  are  likely  to  face 
^competition  for  choice  academic 
positions,  however,  expanding 
geography  programs  in  junior  col- 
leges  should  provide  some  jobs. 
,  Graduates  who  ^ave  only  the 
bachelor  s  degree  in  geograpjiv  may 
find  p6sitions  connected  with  m^k- 
ing,  interpreting,  or  analyzing  maps.  . 
or  in  research  either  working  for 
government  or  industry.  Others 
ma)  ol^tain  employment  as  research 
pr  teaching  assistants  in  educational 
institutions  while  studying  for  ad- 
vanced degrees.  Som^  bachelor's 
degree  liolders  do  teach  at  the  high 
school  level,  although  in  some 
States,  the  master's  degree  is 
becoming  essential  for  high  school 
teaching  4X)sitions.  Others  earn* 
library  science  degrees  and  become 
map  librarians. 

Earnings  and  Working 
Conditions 

Salaries  of  geographers  in  col- 
leges and  universities  depend  on 
their  teaching  rank  and  experience. 
Assistant  professors  entering  the 
field  with  ^a  Ph.  D.  and  no  ex- 
peHence  started  at  between 
$11,000  and  S  1*2,000  in  1974,.  ac- 
cording to  lijTUted.  information. 
Nearly  lhri«<!ourths  of  all  ,gcog- 
raphec3  earned  between  512,000 
and  $24,000  a  year,  a.ccording  to  a 
recent  survey  conducted  by  the  As- 
sociation of  American  Geo^-* 
raphprv  About  one-fourth'  earned 
between  $22,000  and  $27,000,  and 
a  few.  more  than  $27,0'00.  Geog- 
raphers in.  educational  insntutions 
usually  have  an  opporturuty  to  e^m  . 
income  from  other  sources,  such  as 
consulting  work,  special  .Tescar,Ch, 
and  pu^cation  of  books  and  aiti- 
cles. 
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Geographers  m  the  Federal 
Government  uilh  the  bachelor's 
degree  aRd  no  ex pene nee  started  at 
'S8.5Oaor,SI0.520  a  vear  in  1974, 
depending  on  their  college  records 
Those  vvith  a  master's  degree 
started  at  S 1 2,&4  ]  a  ^ear.  and  those 
with  the  Ph  D  ai  $15,481  Geog 
raphers  in  the  Federal  Government 
averaged  around,  %222QO  in  late 
1974 

In    general,    salanes    of  ex- 
penenced  geographers  are  higher 
than  the  average  for  all  nonsuper- 
/visor>  workers  in  pnvate  industry, 
except  farming 

Sourctt  of  Addmonal 
frtformation 

Additional  .information  on  a 
career  as  a  geographer  is  available 
from 

Assoaauon  of  Amcncan  Geographers.  1710 
l6ihSt  NVr  .Vrashmgion.DC  20009 


HISTQRIANS    '  ' 

(D.O.J.  052.038  and  .088)  , 

.     Naturt  of  tha  Work 

History  is  the  record  of  past 
events,  institutions,  ideas,  and  peo* 
pie  Historians  describe  and  «^alyze 
the  past  through  writing,  teachiitg, 
and  research  They  relate  their 
knowledge  of  the  past  to  current 
events  in  an  effort  to  explain  the 
present. 

^  Historians  may  specialize  in  the 
history  of  a  spccific-eitrntryor  area* 
or  in  a  particular  period  of  time- 
ancient,  medieval,  or  modem  They 
^Iso  may  specialize  in  the  history  of 
a  (fcldf  such  as  economics,  culture, 
military  affairs,  the  labor  move- 
ment, art.  or  architecture 

The  number  of  specialties  in  his 
tory  is  constantly  growing  Newer 
specfalties  are  concerned  with  busi 
rtcss  arcjii^esi  quantitative.analysis, 
and  the  relationship  between 
technological  and  other  aspects  of 
historical   tl^velopment    In .  this 
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in  the  E>epartments  of  Defense.  In- 
tenor,  and  State.  A  small  but  grow- 
ing number  work  for  State  and  local 
governments.  »  ^ 

Since  history  ts  taught  in  all  U.S. 
insu^utions  of  higher  education, 
many  historians  are  found  in  coU 
lege  communities.  Many  histonans 
in  the  Federal  Government  are  em- 
ployed m  Washington,  D.  C. 
Historians  in  other  types  of  employ- 
ment usually  work  in  localities  hav- 
mg  museums  or  libraries  with  col- 
le^ions  adequate  for  htstoncal 
research 


country,  most  histonans  specialize 
in  the  social  or  political  history  of 
either  the  United  Sutes  or  modem 
Europe,  however,  a  growing 
number  now  speciahzc  in  Afncan, 
Latin  American,  Asian,  or  Near 
Eastem  history .  Some  histonans 

^•^Slfccialize  in  phases  of  ,a  Jarger 
histoncal  field,  such  as  the  Amer- 
ican Civil  War. 

Most  historians  are  college 
teachers  who,  outsidp  the  class- 
room, lecture,  write,  and  'do 
research.  Some  are  specialists 
called  aichivists,  who  are  associated 

.  with  museums,  special  hbranes,  and 
histQric:;aI  societies.  A  few  serve  as 
consultants  to  editdrs,  pubbshers, 
and  producers  of  matenals  for 
radio,  television,  and  motion  pic- 
tures. Some  histonans  are  adminis- 
trators in  govemment  or 
researchers  wfio  prepare  studies, 
articles,  and  books  on  their 
findirigs.  ' 

PiacM  of  Employmtnt 

About  26,C>00  people  worked  as 
professional  histonans  in  1 974; 
•more  than  13  percent  were  women. 
Colleges  and  universities  employ 
about  two-thirds  of  all  histonans. 
Historians  also  work  in  archives, 
libraries,  museums,  jiimor  college^.^ 
secondary  schools,  rcseard^and 
editing  organi^tions,  apd'<jovem- 
ment  Historians^fip^^yed  in  the 
Federal  Goy^ment  ^vork  pnn- 
cipallviw  tfic  National  Archives,  or 


Training,  Other  Quallficationt, 
and  Advanctment 

Graduate  education  usually  is 
necessary  for  employment  as  a 
historian.  A  master  s  degree  in  his- 
tory is  the  minimum  requirement 
for  the  position  of  college  instruc- 
tor. In  many  colleges  and  universi- 
ties, however,  a  Ph.  D.  degree  is  es- 
sential for  high-level  teaching, 
research,  and  administrative  posi- 
♦tions.  Most  historians  in  the  Federal 
Govemment  and  'in  nonprofit  Or- 
ganizations hav^Ph..  D.  degrees,  or 
their  equivalent  in  training  and  ex- 
perience. 

Although  fhe  combination  of  the 
bachelor's  degree  and  a  major  in" 
history  is  sufficient  training  Tor 
some  beginning  jobs  in  govern- 
ment— either  Federal,  State,  or^ 
local— people  in  such  jobs  may  face 
limited  advancemei^t  opportunities.' 
A  knowledge  of  archival  work  is 
helpful,  sinc^  beginning  jobs  ^xt 
likely  to  be  concerngd^'^ith  collec- 
tion and"  preseryirfion  of  historical 
data.  For  som/jobs  in  intemational 
rojation^  and  journalism  an 
dergraduate  major  in  histori^4<ton- 
sidered  helpful. 

Training  forJitstSnans  is  availa- 
ble in  manycolleges  and  universi- 
ties. Over  1,100  schools  offer  pro-' 
grams  for  tftfc  bachelor's  degree, 
about  380,  the  master's,  and  about 
1 30,  doctorates. 

History  cumculums  in  the  Na- 
tion's colleges  and  unrversities  are 
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vaned«  however,  each  basLcall>  pro- 
vides, in  addition  to  htstor>'  topics, 
trakiing  in  research  methods,  wni- 
ingj  and  speaking.  These  are  the 
basic  skilb  essential  for  historiansCn 
•  all  positions  Ou^iiiative  methods 
of  analysts,  including  computer 
techniques,  are  increasingly  impor- 
tant for  histonans;  many  college 
programs  include  them 

Historians  spend  a  great  deal  "of 
time  studying;  doing  research,  writ- 
ing papers  anct  reporu.  and  givmg 
lectures  and  presentations  In  order 
to  do  these  things  well,  they  must  be 
capable  of  communicating  their 
ideas  effectively,  orally  and  in  writ- 
ing The  ability  to  work  both  inde- 
pendently and  as  part  of  a  group  is 
essential 


Employment  Outlook 

Employment  of  historians  is  ex- 
pected to  grow  about  as  fast  as  the 
a\erage  for  all  occupations  through 
the  mid  1980's  Historians  will  be 
needed  to  fill  positions  in  colleges 
and  universities,  junior  colleges, 
libraries,  archives,  museums,  secon- 
dary schools,  research  and  editorial 
organizations,  and  government.  De- 
mand also  will  be  strong  for  people 
with  training  lTr4istorical  specialties 
such  as  business  history,  as  well  as 
those  who  use  quantitative  methods 
in  their  research.  In  adbition  to  jobs 
created  by  growth  of  the  field,  an 
even  larger  number  of  openings  for 
historians  each  >ear  over  the  pro- 
jected period  is  expected  to  result 
from^the  need  to  replace  those  who 
retire,  die,  or  leave  the^ profession. 

Although  information  is  limited 
on  patterns  of  entry  to  the  field,  the 
number  of  persons  seeking  to  enter 
the  occupation  will  probably  ex- 
ceed available  positions.  As  a 
result,  historians  who  have  a  Ph.  D. 
«are  expected  to  face  keen  competi- 
tion, for  the  more  desirable  posi- 
tions through  the  midr  1980's,  espe.- 
crally  for  jobs  in  the  academic  com- 
munity. HfStonans  having  only  the 
master's  degree  will  encounter  very^ 
keen  competition  for  jobs^but  some 
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teaching  positions  ma>  be  avatlab^ 
in  junior  colleges  or  some^'liigh 
schools  for  those  who  meet  Stale 
certification  requirements.  People 
having  only  a  bachelor's  degree  in 
history  may  find  limited  opportuni- 
ties as  professional  historians. 


Earnings 

Starting  salaries  for  historians 
having  a  doctorate  averaged  around 
SI 3.000  a  year  in  1974.  according 
tb  limited  information,  master*s 
degree  holders  had  average  starting 
salanes  of  around  $  1 1 ,00^a  year. 

Salaries  of  historicra-m-educa- 
tional  institutions  averaged  over  ^^ost  poli 
S  18,000  in  4974;  in  State  and  locap-^Hg  ^ 
governments,  over  $14,000;  in  non- 
profit .organizations,  nearly 
518,000;  and  in  private  industry, 
nearly*$20.0C|o  a  year.  The  an^iual 
median  salary  fqv  historians  v/zs 
around  $r5,50f^ in  1974  lageneral, 
salaries  of^«per>enc^  historians 
are  higher  than^thtf^verage  for  all 
nonsupervisory  workers  in  private 
industry,  except  farming..  ' 

In  the  Federal  Government, 
historians  haying  a  bachelor's 
degree  could  start  at  $8,500  or 
$10,520  a' year  in  1974,  depending 
upon  the  applicant's  academic 
record.  Starting  salaries  fQr  those 
having  a  master*s  degree  were^ 
$12,841.  a  year,  and  for  those  hav- 
ing a  Ph.  D.,  $15,481.  Historians  in 
the  Federal  Government  averaged 
around  $22,500  a  year  in  irfte  1974- 

Many  historians,  particulany 
those  in  college  teaching,  suppne- 
mejij.  their  income  by  summer 
teaching  or  writing  books  or  arti 
cles.  A  few  earn  addi^onal  income 
from  lectures. 

Sources  of  Addftional 
Information 

Additional  information  on  em- 
ployment opportunities  for  histori- 
ans is  available  from: 

American  MtttorUral  Auoctation.  400  A  St 
SE:^tihif«t<>n.DC  '>^^  ^ 
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POLITICAL  SprfNTISTS 

'(bOT^^l  088) 

Nftturt  of  tht  Work 

Political  scientists  study  the  func- 
tions and  workings  of  governments. 
Maivy  of  them  specialize  in  a 
general  area  of^politipal  science  in* 
eluding  politicaljh^ry,  U.S.  politi- 
cal institutions  and  processes,  com- 
parative pohtical  institutions  and 
processes,  or  international  relations 
aiKi  organizations.  Some  specialize 
m  a  parucular  type  of  political  in- 
stitution or  in  the  politics  of  a 
specific  era. 

scientists  teach  in 
collegevatTd  universities  where  they 
comJ>il(c  research,  consultation,  or 
administrative  duties  with  teaching. 
Some  are  primanly  researchers  who 
survey  public  opinion  on  .  political 
quest^ns  for  pnvate  research  or- 
ganizations, or  study  proposed 
legislation  for  Federal,  State,  and 
municipal  governments,  legislative 
reference  bureaus  or  congressional 
committees.  Others  analyze  the 
op>erat]ons  of  government  agencies, 
specialize  foreign  affair,,  or  do 
research  for  either  govp^nment  or 
nongovernment  of^antzations. 
Some  admmister  j^y^omient'pro- 
grams." 

Places  of  Employment 

About  11,500  persons  worked  as 
political  scientists  in  1974,  10  per- 
cent were  women.  About  four-fifths 
work  in  colle^^-and  universities. 
Most  of  thp  remai/Kier  work  in 
government,  research  bureaus, 
civic  ar)d  taxpayers  associations^ 
and  large  business  firms. 

Political  scientists  can  be  found 
in  nearly  every  college  or  university 
town  since  cougcsin^  government 
and  political  wrenpe^are-taughtin^, 
almost  all  insUtutfons  of  higher  edu-. 
cation.  Some  work  overseas 
primarily  for  agencies  of  the  U/S. 
Department  of  State,  such  as  the 
Foreign  Service,  and  the  U/S.  Agen- 
cy for  International  ID^lopment. " 


A-pomic«l  tci»nUst  txplalns  tb< 

Thc>  also  work  for  the  U  S  Infor- 
mation Agenc> 

Trali)(ng,  Other  QuaJIftcatfons, 
and  AdvancemeriJ) 

Gradu^e  'lr4ining generally  is 
required  for  employment  di  a  politi- 
cal, sc^ientist.  Completion  of  the 
requirements  for  the  Ph.  D  decree, 
except  the  doctoral  dissertation,  is- 
the  usual  prerequisite  for  appoH^t^/ 
mcnl  as  a  college  imirui^Xer-^ 
pfi.  D.  degree  is  required^ for.  ad- 
vancemcnt  to  the  posftfopoCassis^ 
ant  professor,  ^^he^^  al^(>  ls 
helpful  for  adv^rvetynenl  if>  non- 
academic  areas,  y  , 
yCollege/  gr^dusttes  havmg^  a 
mastcr/oggi'ec  can  quali^^r  v^i- 
ous  y^nfmistcative^  aij(r  rc^rch 
irtTons  m  govcrnrpCTt  and  in  non- 
profit resear^lX^  civic  organiza- 
tions. A  master  s  degree  in  interna- 
tional relatfOns,  foreign  service,  or 
area  study  (for  example,  Sovi 
Government)  is  helpful  in 
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^  CKC^TIONAL  OUTLOOK  HANDBOOK 

includes  introductory  politics*  State 
and  urban  p\)litics.  comparative  stu- 
dies, political  theory.,  foreign  pol-' 
icy,  and  public  administration  An 
increasing  aumber  have  courses  in 
quantitative  and  statistical  methods 
including  the  use  of  computers 
because  of  increased  research 
emphasis  in  the  field.  / 

Persons  planning  careers  as 
political  scientists  should  like  to 
work  with  details  They  must  be  ob- 
jective and  able  Po  work  mdepend- 
enlly  ,Qr*as  part  of  a  leanr  Ability 
to  express  themselves  clearl>,  orall> 
and  m  writing.-  is  important  to 
political  ^lentists 


Empieyrhent  Outlook 

Tbe  number  of  persons  w^*>^ill 
graduate  with  advanced  dogr^J^in 
political  science  is  likely  i<f<xcfiQ6 
available  job  openings.  Those  hav- 
ing a  Ph.  D^ay  face  stiff  competi- 
tion fipding  choice  academic  posi- 
tions. Master's  degree  holders  may 
face  very  keen  co;npetition  finding 
positions  as  college  and  university 
instructors,  but  those  having  spe- 
ifized  training  in  areas  such-  as 
y  analysis  or  public  administra- 
should  h^ve  some  opportuni- 
ties in  Federal,  State  and  iocaJ 
govenlmeht,  research  bureaus, 
ti^TS^  research,  budget  analysis^'  political  organizations  and  welfare 
p^^nnel,  or  investigation  Qe{0^  ^gencies.  New  graduates  having^ 
i^n>  students  with  ba^Ji^^for  s  only  the  bachelor's  degree  arc  ^pi 
degrees  in*prblitical  science^o  on  to 
stud>  law  or  some  spepf^lized  or  re 
lated  branch  of  optical  science,^ 
such  as  publjg^  ^oministr^tion  and 
interjiatioriaH^la'tions 

1974;  about  760  colleges  and 
nivef^ie^'^  offered  a  bachelor  s 
d^gfee  i^r'political ^science,  270  had 

aster's  programs,  and  1 1 3 
doctoral  programs  Many  catleges 
and  universities  offer  fieta  training 
and  internships  to  g^in  experience 
in  government  work 

Undei*graduate  programs  in 
political  science  vary  throughout 
the  Nation.  A  typical  undergradu- 
ate curriculum  in  political  science 


rtftutts  of  a  public  opinion  survty. 

positions  in  Federal  Government 
agencies  concerned  with  foreign  af- 
fairs. J 

People  with  only,  a  bachelor's 
degree'^  political  science  .ma 
qualify;, ^s  tfalne^s  in  jUrfjIic 


pected  to  find  very  limited  opppnu 
j>t{fes.  However,  for  thosepwining 
to -continue  their  stujji*^  in  law6, 
foreign  affairs,  i^Hlrnalism,  and 
other  relatejjxlields,^  a  political 
science  ba^lcground  is  very  .helpful. 
Sorp«<who  meet  State  certification 
:quirements  w'ill  be  able  to  enter 
high  school  teaching,  y 

Employment  of  political 
scientists  is  expected  to  increase 
about  as  fast^as  the  average  for  all 
occupations  through  thp  mid- 
I980's  The  largest^rea  of  employ- 
ment will  conttntie^to  be  in  college 
and  university  teaching.  In  addition 
to  those  required  to*staff  new  posi 
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lions,  political  ^icntists  will  J>c. 
needed  to  fill  posi^ns  vacated  due 
to  retirements, <i€aih  or  transfers. 


Earnings 


The  median  annual  salanes  of 
political  scientists  employed  m  ed) 
catipnal  institutions  in  }97i^4 
were.  $19,500  for  full  prj^f^rs; 
$15,000  for  associate  J<rofessors> 
$12,500  for  assislapr  ^rofejsCrs; 
and  $10,500  for  y(nstruc«)rs.  .In 
gem?ral,  salari^/^ of  experienced 
, political  sciemms  are  higher  thart 
the  averagC/lor  all  nonsupervisory 
workers  in^rivate  industry,  except 
farmine/  . 

In  jhe  Federal  Gov^ment,  the 
entrance  salary  for-tnose  having  a 
bacllfelor's  degree  was  $8,500  or 
$10,520  a  year  m  late  1974,  Kle- 
pending  upon  the  apphcant's 
academic  record.  Starting  salaries 
for  those  having  a  master's  degree 
were  $12,^41  a  year,  and  for  those 
having  a  Ph.  D.,  $15,48^1.  Poktical 
scientists  m  the  Fede/al  Govern- 
ment averaged  around  $26,200  in 

late  1974.  

Some  political  scientists;  particu- 
larly those  in  college  teaching,  sup-' 
plement  their  income  by  teachipg' 
summer  courses  or  consulting. 

Sources  of  Additional  . 
Information 

"Additional  information  on  em- 
^ployment  opportunities  in  political 
science  and  public  adniinistration  is 
a^ilable  from. 

Amcncan   Political   Science  Association. 
1527    New    Hampshire   Ave    NW  . 
^  Washin^8.I>C  20036 


PSYCHOLOGrSTS-* 

(D.O.T.  d45.0gH'aiKUJjQ8)^' 

—  Nature  of  thaf  Work 

Psychologists  study  *the  norfiial 
and  abnormal  behavior  of  in- 
dividuals and  groups  in  order  to  ^un- 
derstand and  explain  their  actions. 


In  the  course  of  their  work,  they 
may    be    .Qoncemed  '  with  the 
probtems  of  emotional  stress  and 
abnormal  behaviotXthe  causes  of 
loi^..  morale,  or  tljc  efTectiv^^^^jgf^ 
&rtnanc(5  of  an  astr^pailr  Some 
teach  in  college$^.«Tid  universities; 
others  proyidtfcounseling  services, 
plan^ftdconduct  training  programs 
workers,  conduct  research,  ad- 
vise on  psychological  methods  and 
theories,  or  administer  psychology 
'  programs  In  hospitats,  clinics,  or 
research      laboratories  Many 
psychologists  combine  several  of 
these  activities. 

Psychologists  gather  informatio 
about  the  Rapacities,  interests 
behavior  of  people  in  variou^ays 
They'interview  individualsy^VeJop 
and  administer  tests  aM  rating 
scales,  study  personal>^tories,  and 


conduct  controlled  expenments. 
Also,  psychologists  often  design 
and  conduct  surveys. . 

"Areas     of    specialization  in 
psychology   include  experimental^ 
psychology-Aw    which  behavior 
processes  are  studied  in  the  labora* 
tory;  developmental  psychology-- 
the    study,  of    the    causes  of 
behavioral    changes    as  people 
progress  through  We,  personaHty— 
the  study  of  the  processes  by  which 
a  person  ^omes  a  unique^  tn- 
dividual;     social  psychology—in 
which  people's  interactions  with 
others  and  with  the  social  environ- 
ment are  examined;  educational  and 
school  psychohgy-^which  are  con- 
cerned with  the  psychological  fac- 
tors related  to  the  process  of  educa- 
tion;  comparative  psychology — in 
which  the  behavior  of  ^different 
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dnimdls«  inJuding  man,  is  cum 
pared,  physiological  psychology  — 
the  study  of  the  relationship  of 
behavior  to  the  biological  functions 
*of  the  body,  and  psyLhomeiriLS^  \ 
the  development  and  application  of 
procedures  for  measuring 
psychological  variables 

Psychologists  often  combipe 
several  areas  of  psychology  m^eir 
specialty  CUntcal  psychologriis  are 
the  largest  group  of  sfiecialiits 
They  generally  work  in  mental 
hospitals  or  clmics>  and  are  in- 
volved mainly  wutr  problems  of 
mentally  or  emotionally  disturbed 
people  Clinical  psychologists  may 
also  deal  with  the  emo;tional  impact 
of  mjur>  or  disease,  helping  the 
client  t^r readjust  to  life  with  dltered 
physical  capabihties  They  inter^ 
view  pdtients,  give  diagnostic  tests, 
provide  tndividodi,  family,  dnd 
group  p5ychotherdpy ,  dnd  design 
and  i.arry  through  behavior  modifi- 
cation programs.  Counseling 
psychologists  help  people  with  im- 
portant problems  of  everyday  liv- 
ing. In  their  work,  they  may  use  any 
of  a  number  of  counselijfg 
techniques.  Other  combined  fields 
are  industrial  and  or gantiat tonal 
^  ^psychology  where  problems  pf 
motivation  and  morale  in  work 
situations  are  studied,  engineering 
psychology y  the  development  and 
improvement  of  man-machine 
J  systems,  consumer  psychology y  the 
study  of  the  psychological  factors 
that  determine  an  individuates 
behavior  as  a  consuYner  of  goods 
and  services,,  and  environmental 
psychology,""^  the  relationships 
between  indiv^iluals  dnd  their. en- 
vironment. 

Placet  of  Employment 

About  75,000  people,  two-fifths 
of  them  women,  vvorked  as 
psy9hologists  in  1974.  More  than 
40  percent  of  the  total  work  in  col- 
leges and  universities,  either  as 
teachers,  researchers,  or  coun- 
,  sclor!v.  The  second  largest  group  of 
psychologists  work   for   Fedcwl.  , 
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State,  and  local  government  agen 
Cies.  Federal  agencies  that  employ 
the   most   psychologists  are  the 
Veterans  Admmistrati.on,  the  De 
partment   of   Defense,   and  the 
Public  Health  Service 

Man^  psychologists  work  in 
public  schools,  clinics,  hospitals, 
medical  schools,  and  for  business  or 
industry  Some  are  in  independent 
j^ractice.  and  others  serve  as  com- 
missioned officers  m  the  Armed 
Forces  and  the  Public  Health 
Service.  / 

Training,  Other  Qualiflca^ns, 
and  Advancement 

Generally,  a  master's,  degree  in 
psychology  is  the  minimum  educa- 
tional requirement  fpt  professional 
-employment  in  the  field  People 
who  have  thFs  degree  can  qualify  for 
positidns  where  they  administer  and 
interpret  psyjchological  tests,,  col- 
lect and ^nalyze  statistical  data, 
conducj, research  experiments,  and 
perform  administrative  duties.  They 
also  may  teach  irr  colleges,  counsel 
students  or  handicapped  persons, 
or  — if  they  have  iiad  previous 
teaching  experience— work  as 
school  psychologists  ot  counselors. 
(See  statements  on  School  Coun 
selors  and  Rehabilitation  Coun- 
selors.) 

A  Ph.  D.  degree  is  needed  for 
many  entrance  positions  and  is 
becomii;ig  increasingly  important 
for  advancement.  People  who  have 
doctorates  in  psychology  qualify  for 
the  more  responsible  research, 
clinical,  and  counseling  positions, 
as  well  as  for  the  higher  level  posi- 
tions in  colleges  and  universities 
<and  in  Federal  and  State  pVograms. 

A't  least  1  year  of  fulNtime  gradu- 
ate study^  is  needed  to  earn  a 
master's  degree  in  psychology.  An 
additional  3  to  5  years  of  graduate 
work  usually  are  required  for  a 
Ph.  D.  In  clinical  or  counseling 
psychology,  the  requirements  for 
the  Ph.  D.  degree  generally  include 
an  additional  year  of  internship  or 
supervised  experience. 


^  Some  universities  require  appli- 
cants for'  graduate  work  in 
psychology  to  have  had  an  un* 
dergraduate.  major  in  that  field. 
Others  prefer  broader  educational 
backgrounds  that  include  not  only 
some  basic  psychology  but  also 
coursei  in  the  biological,  physical, 
and  social  sciences,  statistics,  and 
mathematics.  Competition  for  ac- 
cepunce  into  graduate  psychology 
programs  is  expected  to  be  strong. 
Only  the  most  highly  qualified  ap-' 
plicants  can  expect  to  be  admitted 
to  ^aduate  study. 

Many  graduate  students  receive 
financial  help  in  the  form  of  fellow- 
ships, scholarships,  or  part-time 
employment  from  universities  and. 
other  sources.  Several  Federal 
agencies  provide  funds  to  graduate 
sijjdents,  generally  through  the  col-  , 
lege  or  university  that  provides  the 
training.  T{ie  Veterans  Administra- 
tion offers  a  number  of  predoctoral 
traineeships  which  provide  pay- 
ments to  students  while  they  gain 
supervised  experience  in  VA 
hospit^and  clinics.  The  National 
Science  FoundSffon,  the  U.S.  Of- 
fice of  E-ducation,  the  Public  Health 
Service,  the  Rehabilitation  Seryioes* 
Administration,  and  the  National 
Institute  of  Mental  Health  also  pro- 
vide fellowships,  grants,  and  loans 
for  advanced  training  in  psycholo- 
gy. However,  the  present  trend  at 
the  Federal  level  is  toward  provid- 
ing low^-interest  loans  rather  than 
fellowships  and  grants. 
_^The  American  Board  of  Profes- 
sional Psychology  awards  diplomat 
in  clinical,  counseling,  industrial, 
and  school  psychology  to  those  who 
have  outstanding  education^  ^ 
records  and  experience  an^P-lvho 
pas^^the  required  examiriatto^s; 

Psychologists  who^ant  to  enter 
independent  practice  must  meet 
certification  or  licensing  require- 
ments in  an  increasing  number  <5i 
States.  In  1974,  47  States  ^^and  the 
District  of  Columbia^  had  these 
requirements^  ^ 

People  pyp^ng  a  career  in 
psycholpgy   inust  be  emotionally 
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Stable,^ matuy,  and  able  to  deal  ef- 
fectively wfth  people  Sensitivity, 
patience,  ai^  a  genuine  interest  in 
others  are  'particularly  important 
for  work  inchmeal  and  counseling 
p&ychology.^eSkarch  psychologists 
should  be  able  to  do  detailed  and 
independent  v^orL,  verbal  and  writ 
ing  skilU  are  necessary  to  commu 
-nicate' research  findings^ 

Employment  Outlook' 

Employment  *Woppurtunities  for 
psychologists  are  expected  to  be 
generally  favorable  through  the 
mid-1980  s  Opportunities  should 
be  very  good  for  Ph  D  s  and  for 
some  master's  degree  holders^  espe-  . 
cially  those  specializtng  in  clinical 
or  counseling,  psychology.  How- 
ever,  as  more  and  more"  people 
become  trained  m  psychology, 
co^ipetition  for  jobs,  will  grow  A 
doctorate  degree  will  become  in- 
creasingly, important  for  those/wish- ' 
mg  to  enter  the  field.  ' 

Employment  of  clinical,  counsel- 
ing, and  social  psychologists  m 
mentjal  l^ospitals,  correctional  in- 
stitutions, mental  hygiene  clinics, 
and  community  health  centers  is  ex- 
pected to  expand  rapidly.  Many 
openings  for  psychologists  also  are 
anticipated  in  the  Federal  Govern 
,mcnt,  primarily  in  the  Veterans  Ad- 
ministration and  the  Department  of 
Defense, 

Psycjiologists  may  find  strong 
competition  for  job  openings  in 
ge  colleges  ^d  -  universities, 
which  ar.e  preferred  locations  for 
many  specialties  in  psychology 
However,  those  willing  to  work  in 
the  relatively  smaller  and  newer 
publicly  supported  institutions 
should  have  better  employment 
prospects  The  growth  in  enroll- 
ment in  2*y6ar  colleges  also .  will 
create  n^w  teaching  positions  for 
psychologists 

Several  other  factors  should  help 
maintain   a   strong   demand  for^ 
psyphologists   Growing  awa/eness 
of  the  need  for  testing  and  cpunsel 
ing  children  is  expected  to  increase 


the  need  for  psychologists  in 
schools  lncre>ised  public  concern 
for  the  de/elopment  of  human* 
resources  will  furthe/  incceasq  the 
demand  The  inclusion  of 
psych^gical  services  m  ^ny  na- 
tional health  msurance  legislation 
also  should  improve  employment 
prospects.  Other  openings  may 
occur  as  psychologists,  move  into' 
new  fields  of  erpploj^ment  where 
their  services  are  beginning  to  be 
•  recognized  as  useful.  Government 
agenct^  are  also  making  increased 
use  of  the  services  which  ps>cholo> 
gists  can  prov  ide  A\%orJndny 
vacancies  will  occur  each'^ar  as  a 
result  of  retirfemenfts  and  deaths. 

Earnings  and  Working 
Conditions  • 

In  1974,  starting  salaries  for 
psychologists  holding  a  master's 
degree  averaged  about  Si  1,000  a 
year,  according  .to  the  American 
Psychological  ^Association,  Begin- 
ning salaries  for  those  holding 
a  doctorate  averaged  S 1 1,000. 

Median^'salapes  of  psychologists 
teaching  in  graduate  departments, 
ranged  from  ab<yut  SI 3,000  for 
assistan't  professors  t6  S2 1,600  for 
/ulj  professors  during  the  academic 
year  197,4-75  (9-10  months),  ac- 
cording to  a  survey  conducted  by 
the  Anaerican  Psychological  As 
sociation. 

In  the  Fedjeral  Goyi^nment 
psychologists  having^^  Ph.  D. 
degree  and  1  of  internship 

started  at  $1-5^481  a  year  in  late 
1974.  With  1  year  of  experience. 
Ph.  D/s  earned  $18,463,  and  with  2 
years,  S21,816.  The  average  salary 
for  Ph.  D.^  psychologists  in  the 
Veterans  Administration  was  about./ 
$24,700  a  year.  The  median  salary 
for  a  Ph.  D.  psychologist  working  in 
a  clinic  ,or«  hospital  was  about 
$19,000.  Ph,  D.  psychologists  in 
private  practice  generally  have  con- 
siderably higher  earnings  than  those 
in  other  settings.  Median  annual  in- 
come for  those  psychologists 
(working  full  time)  is  over  $32,000. 
In  general,  psychologists  earn  over 
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twice  ds  much  as  the  average  iTon-^ 
supervisory  worker  m  private  indus* 
try,  except  farming. 

Working  Conditions  for  psycholo- 
gists 'who  teach  in  colleges  and  . 
.universities  are  the  same  as  for 
other  faculty  members.  Most  col- 
leges provide  for  sabbatical  leaves 
of  absence,  life  and  health  in- 
surance, and  retirement  plans. 
Workirtg  hours  ^re  generally  flexi- 
ble, but 'often  entail  some  evening 
work  with  individual  students  or 
groups .  Clinical  and  counseling 
psychologists  often  v^ork  in  the 
evenings  since  their  patieftts  some- 
times are  unable  to  leave  their  jobs 
orschool  dunngtheday. 

Sources  of  Additional 
information 

For  general  information  on 
career  opportunities,  certification 
or  licensure  requirements,  and  edu- 
cational facilities  and  financial 
assistance  for  graduate  students  in  ' 
psychology,  contact: 

American.  Psychological  Association,  1200 
17t5St  NW, Washington, DC  20036 

Information  on  traineeships  and 
fellowships  is  available  from  col- 
leges and  universities  that  have 
graduate  psychology  d^partments. 
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(D.O.T.  054.088) 
Nature  of  the  Wo 
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Sociologists  study  the  groups  that 
man  forms  in  his  association  with 
others.  These  groups  include  fami- 
lies, tribes,  communities,  and^^ 
governments,  along  with  a  variety  ^ 
6f  social,,  rdligious,  political,^ busi- 
ness, and  other  organizations.  They 
study  their  behavrOr  and  interac- 
tion, trace  their  orfgin  and  growth; 
and  analyze  the  influence  of  group 
activities  on  individual  members. 

Some  sociologi.sts  concern  them- 
selves primarily  with  the  charac- 
teristics of  social  groups  and  institu- 


Sociologim  frequently  collaborate  on  research. 


tions  Otherwjre  more  mtereMed  in 
the  wa^h  mdi^^jials  are  effected  b> 
groups  to  v^irlch  they  belong. 

Many  sociologists  speciahze  in 
social^    ^organization,  social 
psycholo'gy,    or    rural  sociology 
Others  specialize  in  intei:group  rela- 

/tions,  fannily  problems,  socwl  ef- 
fects of  urban  living,  population 
studies,  or  analyses  of  public 
opinion.  Some  conduct  surveys  or 
concentrate  on  research  methods 
Growing  numbers  apply  sociologi- 
cal knowledge  and  methods  in 
penology  <Kid  correction,  educa- 

,tipn,  public  relations  la  Industry, 
and  regional  and  -  community 
planning.  A  few  specialize  in- medi- 
cal sociology— the  study  of  social 
factors  that  affect  mental  and 
public  health. 

Most  sociologists  a/e  college  and 
university  teachers  whose  duties  in- 
clude both  teaching  and  research 
Sociological  researCl^  involves  fhe 
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collection  of  information,  pfepara- 
tion  of  case  studies,  testing,  and  the 
conduct  of  statistical  surveys  and 
laboratory  experiments.  • 
^  Sociologist's  also  supervise 
research  projects  or  the  operation 
of  social  agencies  such  as  family 
and  marriage  clinics.  Others,  acting 
as  consultants,  adMse  on  diverse 
problems  such  as  the  management 
of  hospitals  for  the  fffentally  ill,  the 
rehabilitation  of  juvenile  delin- 
quents, or  the  development  of  ef 
fective  advertising  prograrhs  to 
promote  public  interest  in  particu- 
lar products  such  as  television  sets 
or  cars. 

^  Places  0^  Employment  - 

About  14,000  pcrsons'^orked  as 
sociologists  , in  1^74  —  of)e;fifth  of 
them  women'^        1     ^  " 

Colleges  and  uni^rsities  gmploy 
over  four-fifths  of  all  Sociologists.  A 
number  work"^  for  Federal,  State, 
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local,  or  international  government 
'  agencies,  in  private  industry,  or  in 
welfare  or  other  nonprofit  organiza- 
tions, or  else  are  self-employed 
Others  work  la  positions  that 
require  trt>i?ling  in  this  Geld  but  are 
not  classified  5s  professional 
sociologists  Theju?  fields  include 
social,  recreatij;>n,  and  public  health 
work 

Since^iTociolog)  is  taught  in  m6st 
institutions  of  higher  learning, 
sociologists  may  be  found  in  nearly 
all  college,  communities  They  are 
most  heavil)  concentrated,  how- 
ever, in  large  colleges  aijd  unisersi 
ties  which  offer  graduate  trainmg  m 
sociology  and  opportunities  for 
research. 


Training,  Other  Qualifications, 
and  Advancement 

A  master's  degree  arid  a  major  in 
sociology  usually  is  the  minimum 
requirement  for  employment  as  a 
sociologist.  The  Ph.»  D.  degree  is  es- 
sential for  attaining  a  professorship 
in  most  colleges  or  universities.  It 
also  is  commonly  required  for 
directors  of  major  research  proj- 
ects, important  administrative 
positions,  or  consultants 

Sociologists  havfng  master's 
degrees,  vvho  areiJ  trained  in 
research  and  statistical  and  com- 
puter methods,  can  qualify,  for 
many  administrative  and  research 
positions.  Advancement  to  super- 
visory positions  in  both  public  ^d 
private  agencies  is  gained  through' 
experienx:e.  Sociologists  having  a 
master's  "degree  may  qualify  for 
some  college  instructorships  Most 
colleges,  howev^^  appoint  as  in- 
structors only  people  who  have 
training  beyond  the  master*s  level- 
frequently  the  completion  of  all 
requirements  for  the  Ph.  D  degree 
except  the  doctoral  dissertation. 
^Outstanding  graduate  students 
often  get  teaching  or  research 
assistant^jps  which  provide  both 
financial  ^id  and  valuable*  ex- 
perience 

Bachelor's  'degree    holders  in 
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sociology  may  gei  jobs  as  inter- 

'  viewers  of  as  research  assistants 
Many  work  a>  caseworkers,  coun> 
selors.  recreationij-workers,  or  ad- 

^  ministrative  assistants  in  public  and 
private  welfare  ^encies  Sociology 
majors  who  h^ve  sufHcient  training 
in  statistics  may  get  positions  as 
beginning  statisticians.  Those  who 
meet  State  certification  require- 

^ments  can  teach  at  a  high  school 
About  900  colleges  and  universities 
offer  ba^:helor.  degree  programs  in 
sociology,  morp  than  200  offer 
master  5  ^degrees,  and  about  110 
have  doctoral  programs 

^  The  choice  of  a  graduate  school 
is  important  for  people  who  want  to 
become  soci^gists  Students  in; 
icrested  in  research  should  select 
schools  that  emphasize  training  in 
research,  statistical,  and  computer 
metlfods  Oppdrtunitfes  to  gam 
practical  experience  in^  research 
work  also  may  be  available.  Profes- 

*sors  and  heads  of  sociology  depart 
ments  frequently  aid  in  the  place- 
ment of  graduates. 

Sociologists  spend  a  great  deal  of 
their  time  in  study  and  research. 
They  must  be  able  to  communicate 
effectively,  both  orally  and  in  writ- 
ing.  The  abijity  to  work  a$^art  of  a 

group  as  .wdl^^sjnde^endently  is 
"^important: 

ii  \ 

Employmtnt  Outlook 

The  number  of  persons  who  will 
graduate  with  advanced  degrees  in 
sociology  ia  likeJy  to  exceed  availa- 
ble job  openings.  Those  having  a 
Ph.  D.  may  face  competition  find- 


ing  choice  *  accidemic  positions. 
Those   having   only    a  master's 
degree  will  probably  continue  to 
face  considerable  competition  for 
academic  positions,  but  some  jobs 
will  be  available  in  government  and 
private"  industry.  Sociologists  well 
trained  in  research  methods,  ad- 
vanced  statist^,  and  the  use  of 
computers  win  have  the  widest 
choicc;^fJobs.  Demand  is  expected 
to  be  sfr^ong  for  research  personnel 
to,  work  in  the  areas  of  rural  soci- 
ology,  community  development, 
population  analysis,  public  opinion 
Research,  medical  sociology,  and  ju- 
venile delinquency  and  education. 
'Employment  of  sociologists  is  ex- 
pected to  fncr6a$e  about  as  fast  as 
the  average  fox  all  occupations 
'  through    the    mid-lQSO's.  Some* 
openings  will  result  from  the  grow- 
ing trend  to  include  sociology 
courses  in  the  curricufums  of  other 
professions,  such  as  medicine,  law, 
and  Education.  Demand  in  the  non- 
teaching  area  will  center  around 
public  and  private  programs  dealing 
with  (he  development  of  human 
resources,      particularly  tliose 
designed  to  cOpe  with  social  and 
welfare  problems,  ifi  addition  to 
growth    needs,  ^^v^f  hundrj 
1)penings  will  occiiT  each  ..y^af  to 
replace  sociologists  who^J^retire, 
or  I6a3ie  the  field  far<pffier  reasons. 

Earnings^Tnd  Working 
Condftiont 

In  L974,  sociologists  working  jn- 
educational  institutions  on  a  calen- 
dar yeaK  basis   averi|5ed  about 
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S J  8,000..  Those  working  in  non- 
profit organizations  and  pnvate  in- 
dustry averaged  around  $17,500 
and  $.20,000  a  year,  respectively.  In 
general,  salanes  of  cxpencnccd 
sociologists,  arc  higher  than  the 
average  for  ^11  nonsupcrvisory 
workers  in  privatt  industry^  ex- 
cept farmiog. 

In  the  Federal  Government,  the 
entrance  salary  for  those  having  a 
bachelor's  degree  was  $8,500  or 
$10,520*a  year  in  i974,*ciepending 
upon  the  applicant's  academic 
record.  Starting  salaries  for  tho^ 
having  a  master's  degpee  were 
$12,841  a  year,  and  fop4hose  hav- 
ing a  Ph.  D..  $15,48.K  Sociologists 
'  in  the  Federal  Government 
averaged  around  $23,300  in  late 
1974. 

In  general,  socjplogists  having  the 
-Ph.  D.  degree  earn  substantially 
higher  salaries  than  those  having 
master's  degrees.  Many  sociolo- 
gists, pafucularly  those  employed 
by  colleges  and  universities  for. the 
acailemic  year  (September  to 
June),  are  likely  to  supplement 
their  regular  salaries  with  earnings 
from  pth^  sources,  such* as  summer 
teaching'and  consulting  work. 

SourcM  of  Additional 

Information 

«■ 

Additional      information  on 
sociologists  is  available  from: 

The  American  5(pclologicaf  Association, 
1722  N  St.,  NW,  Washington,  D.C. 
20036 
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SOCIAL  SERVICE  gCCU)>ATIONS 


Workers  m  the  social  scrvict  oc- 
ctipatioi)X  help  to  improvlTffie.iiVlJs 
of  the  population  the>  ^erve  b> 
providing  ^  wide  range  'bf  infdn^a- 
tion  ^d  services.  Depending  on 
their  specific  occupauon,  the>  xna> 
.  advise  consuniers  on  hovr  to  get  the 
most  for  their  n)one>,  help  han- 
dicapped people  to  ^  achieve 
satis£actory  lifestyles;  provide  reli- 
gious services;  counsel  pfbple  hav- 


ing/problems  in  their  pb,  home, 
school,  or  social  relationships;  or 
treat  ^peoph  havmg  emotional 
prpblems. 

Although  soQial  services  are  pn> 
vided  in  man>  different  sctungs, 
people  in  these  occupatiohs  require 
maii>  of  the  same  skills.Ti)  general, 
a  knowledge  of  the  field  is  gained 
through  formal  education,  and  the 
ability  to  apply  this*  knowledge  is 


improved  and  refmcd  through  woA 
experience/ 

'  A  genuine  concern  for  people 
and  a  d«are  to  help  them"  to  im- 
prove their  lives  are  important  for 
anyone  considering  a  career  in  the 
social  service  field.  Patience,  tad, 
sensitivity,  and  compassion  arc 
necessary  personal  qualities 


COUNSELING  OCCUPATIONS 


Counsefdrs  help  people  to  un- 
dersland  themsfcJv«,  and  their  op- 
portunities so  ihzrxhty  can  make 
and  v^rr>  ouL/dcvisions  and  plans 
for  a  saUMyic^  4nd  productive  life. 
W  hatever  the  area  of  counseling— 
personal,   educational,   or  voca 


instills  confidence  .  m  clients  is 
desirable.  Counselors  also  must  be 
patiejtt,  sensitive  to  the  needs  of 
others,  and  able  to  communicate 
draljy  as  well  as  in  writing. 

Many  psychofogisls,  social  work- 
ers, and  college  student  personne' 


tional-^^counselors  must  combme^  workers  also  do  counseling.^Lhese 


objectivTt)  .with  genuiiTe  concern 
for  each  client.  The>  must  believe 
in  ttje^ uniqueness  and  v^orth  of  each  . 
^ivuhi^K  in  his  right  to  make  and 
sLbility  for  his  own 
and  in  his  potential  for 
nL- 

ler  covers  four  c6unsel- 
ing  specialties  school,  rehabiliia^ 
\on\    employment;    an(j  college 
career  planning  and  placement. 

School  counselors  are  the  largest 
counseling  grbup.  Their  main  con- 
cern is  the  personal  and  social 
devclopmclit  of  students  and  help 
ing  'them  plan  and  achieve  their 
edticafional  and  vocational  goals. 

Rehabilitation  counselors  work 
with  persons  who  are  physically, 
mentally,  or  /socially  handicapped. 
Their  counseling  is  generally  job- 
oriented,  but  also  involves  personal 
problems. 

Employment  counselors  are 
mainly  concerned  with  career 
planning  and  adjustment  of  young, 
old,  disabled,  and  other  persons. 

College  career  planning  and  place 
ment  counselors  htlp  college  stu- 
dents examine  their  own  interests,, 
abilities,  and  goals;  explore  career 
alternatives,  and  make  and  follow 
through  with  a  career  choice 

Persons' who  want  to  enter  the 
counseling  field  mtist  "be  interestqjjL 
in  helping  people  and  have  an  abili 
ty  to  understand  their  behavior.  A 
pleasant  but  sf^ng  personality  th< 


and  other  fields  which  entail  bome 
counseling  such  as  leaching,  heaM}, 
law,  religion,  an^  per^nel,  are 
descnbed  elsewhere  in  the  j^nd- 
book. 


SCHOOL  COUNSELORS 

(D.O.T.  045,108) 


Nature  of  tht  Work 


School  counselors  are  concerned 
about  the  educational,  career,  and 
social  development  of  students. 
They  work  with  students,  both  in- 
dividually and  in  groups,  as* well  as 
with  teachers,  other  school  person- 
nel, parents,  and  community  agen- 
cies. 

Counselors  use  the  result^  of  in- 
terest, achievement,  and  intel- 
ligence tests  as  well  as  school  and 
other  records  to  help  students  eval- 
uate themselves.  Then,  with  each 
sJjiJent  an^  sometimes  with  the 
parents^^hey  help  develop  ari_ 
ca^iefial  plan  that  Hts  the  student's 
abilities,  interests^  and 
aspirations.^,^^ "  •  ^ 

School  counselors  often  m^HfTIain 
a  small  library  contaimi^^occupa* 
tional  literature^^  that  students 
may  find,  dcs^nptions  of  work  that 
they  ha^  ffeard  about  or  in  which 
tji^  have  an  interest.  Informatioiv 
on  training  requirements,  earnings. 


and  employntent  outlook  often  is 
included  with  these  job  descrip* 
--^  pons.  Computers  that  students  can 
use  to  look  Up  this  information 
*  themselves  are  bein^  triecfixTsome 
instaifces. 
Counselofs  sometimes  arrange 
^  iripsxo  factories  and  bimnesslinns, 
and  show  vocational  films^  to  pror 
vide  a  view  of  real  work  settinprTo 
bring  the  workplace, into  the  school, 
the  counselor  may  conduct  "career 
day*'  programs. 

School  counselors  must  keep  up* 
to-date  on  opportunities  for  educa- 
tional and  vocational  training 
beyond  high  school  to  counsel  stu- 
dents who  want  this  information. 
They  must  keep  tnformed  about 
training  programs  in  2-and  4-year 
colleges,  in  trade,  technical^  and 
business  schoob,  apprenticeship 
programs,  and  available  federally 
supported  programs.  Counselors 
also  advise  students  about  educa- 
tional  requirements  for  entry  level 
jobs,  job  changes  caused  by 
technolo^al  advances,  college  en- 
ce  requirements,  and  places  of 
cmpJojonent. 

Cotm^Jog^  irrifigff  schools  often 
help  students  Ond  part-time  jobs, 
either  to  enable  them  to  stay  in 
school  or  to  help  them  prepare  for 
their  voc4jion.  They  may  help  both 
graduates  and  dropouts  to  find  job^ 
or  may  direct  them  to  community 
employment  services.  They  also^ 
may  conduct  surveys  to  leanpii^^^ 
about  hiring^expericnces9t recent 
graduates^^nd-^dropgut^^loca^^ 
opporfumties^oi  tne  effecti^^ess 
of  the  e^kt^ational  and  guid^ce. 
prog^^fris.  Many  help  stjidetSts  in- 
and  social 

problems  or  \^^A^^ou^  counseling 
sessmns  apd  discussion  groups  on 
career    topjjs-  fclaled  to  student  interests 
^  ^-.attoproblems, 

Elementary  school  counselors 
help  children  to  ni^k^lfT^Best  use 
of  their  abilities  by  idenufying  these 
and  otiieT  basic  aspects  of  the 
diilds  makeup  at  an  early  age,  and 
y  evaluating  any  learning 
problems.  Methods  used  in  counsel- 
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ing  grade  school  children  differ  in 
mafly  ways  from  those  used  with 
--^^^'old^r  students.  Observations  oj^ 
classroom  and  "play  activity  furnish 
clues  about  children  in  thejoiker 
grades.  To  better  understa^nd  ^il- 
dren*  elementary  school  counselors 
spend  much:  time  consulting  with 
teachers  and  parents.  They  also 
work  closely  with  other  staff  mem- 
bers of  the  school,  including^ 
psychologists  and  so<;ial  workers 

Some  school  couhselors»>*#ticu- 
larly  in  secondary  ^hools»  teach 
classes  in  occupational  information, 
social  sludtes,  or  other  subjects 
They  also  may  supervise  school 
clubs  or  other  extracurricular  ac- 
tivities, often  after  regular  school 
hpurs  . 

.  ^   

Plac«f  of  Employnr)#nl 

^"Abo^t  44»000  people *work^dYull 

er|c  .  . 


* 
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plan  to  become  counselors  ^ould 
ieam  the  requirements  of  the  State"^ 
in  which  they  plan  to  work  since 
requirements  vary  among  States 
and  change  rapidly. 

College  students  ifiterestcd  in 
becoming  schopl  counselors  usually 
take  the  regular  program  of  teacher 
education,  with  additional  courses 
in  , psychology  and  sociology.  In 
States  where  teaching  experi#nce  is 
not  ti  requirement,  it  is  ppssible  to 
major  in  a  liberal  arts  program.  A 
few  States  substitute  counsehng  in- 
ternship for  teaching  experience  In 
some  States  teachers  who  have 
completed  part  of  the  courses 
required  for  the  master*s  degree  are 
eligibly  for  provisional  certification 
and  may  wor^  as  counselors  under 
supervision  while  they  take  addi- 
tional courses.^>- 
Counselor  education  programs  at 
graduate  level  are  available  io  ^ 
Jhan  440  colleges  and" 
sities^mS^^g^eotly  tn  the  depart- 
ments of  edu^ftj^tsgrpsychology 
One  to  two  years  of  grSttwy^gJtudy 


time  as  public  school  counselors 
dunng  l974rMost  counselors  work 
in  large  schools  Anvmcreasing 
number  of  school  distncts,  how- 
ever, provide  guidance  services  to 
their -small  behoofs  by  assigning 
more  th^n  one  school  to  a  coun- 
selor. ; 

Training,  Othtr  QualffkaOons, 
and  Advanctmtnt 

Most  States  require  school  coun- 
selors to  h^rve  counfNing  and 
teaching  certificates.  However,  a 
growing  number  of  States  n9  longer 
require  teacher  certificatiGn^  (See 
statements  on  Elementary  and 
Secondary  School  Teachers  for  cer> 
tificate, requirements.)  Depending 
on  the  State,  graduat^^.^worJc  and 
Jfrom  1  to  5/years  of  tea<?fiing  ex- 
penence  usuafly  are  required  for  a 
counseling  certificate  People  who 


are  necessary  for  a  master*s  degree 
Most" programs  provide  supervised 
field  experience. 

Subject  areas  of  required  gradu- 
ate level  courses  usually  include  ap* 
praisal  of  the  individual  student,  in- 
dividual counseling  procedures, 
group  guidance,  information  serv- 
ice for  career  development,  pro- 
fessional relations  and  ethri'^.  Hmt" 
statistics  and  research. 

The  ability  to  help  others  accept 
responsibility  for  their  own  lives  is 
important  for  school  counselors 
because  their  work  concerns  .the 
development  of  young  people.  They 
must  be  able  to  coordinate  the  ac- 
tivity of  others  and  work  as  part  of 
the  team  which  forms  the  educa- 
tional system. 

School  counselor^  may  advance 
by  moving,  to  a  larger  school; 
becoming  director ,or  supervisor  of 
counseling  or  'guidance,  or,  with 
further  graduate  education,  becom-  ' 
ing  a  college  counselor,  educational 
psychologist,  or  school  psycholo; 
gist. 


COUySSELING  OCCUPATIONS 

^mploym^nrOittfook 

Empldjrment  of  school  cotm- 
^sclors  IS  likely  to  grow  more  slowly 
than  the  avWge  for  all  occupation 
through  thk  raid-t^SO's  as  the 
decline  m  a&iool  enrollments  con- 
tinu»<tunhg  Uie  remainder  of  this 
d<B;:ade  Howcj^r,  some  positions 
will  continue  to  be  available  in  ele- 
mentary schools.  An  expected  up^ 
swing  in  enrollments  beginning  in 
the  early  1980's' should  sunmlatc 
some  expansion  in  employment, 
and  additional  counselors  will  be 
required  each  year  to  replace  those' 
who  leave  the  profession. 

In  1974.  the  average  ratio  of 
counselors  to  students  as  a  whole 
was  still  well  below  generally  ao 
ceptcd  standards^  despite  F&deral 
aid  the  States  for  support  and  ex- 
^^nsion  of  counseling  programs. 
Somfe^scbool^systeraiwere  forced  to 
eliminate  ^rtWi^counselor  poshions 
due  tOxjo^Jfinancial  .^oblems. 
Ovef  the  lOTSljiin>-4{mand  lEoi — 
school  counselors  will  dep&T^d^ 
large  part  on  the  Federal  Govern 
^mcnt's  Career  Education  Program. 

iI^"pfQgram  is  designed  to  inform 
childf€n  about  the  world  of  work 
early  in  their  education,  so  that  by 
the  time  they  leave  the  fprmal  edy>^ 
cadonal  system  they  are  pzcp^&i 
for  a  suitable  and  available  c^eer. 
The  extent  of  future  growth  in 
counselor  employment  will  depend 
largely  oq  the  "amount  of  ftinds 
which  the  Federal  Government  pn> 
vides  to  the  States.     •  - 
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teachers  at  the  same  school. TSSrVment,  while  iJbosc  who  have  little 
sutements  on  Kindergarten  and 
Elementary  School  Teachers  and 
Secondary  Scfi^I  Tcachersr)  * 

In  most  school  systcrfis,  coun- 
selors receive  regular  salary  incre- 
ments as  they  obtain  addi^onal 
education  and  experience.  Some 
counselors  supplement  l^eir  in- 
come by  part-time  consulting  or 
other  work  with  private  j>x  gjiWic 
counseling  centers,  ^ove^ment 
agencieSvj^r  privaie  industry 


^  -  -Sourctf>o>  Additional 
Information 

State  tiepartments  of  education 
can  supply  information  on  colleges 
and  universities  that  offer  trauyng 
in  guidance  and  counseling  as  welP 
£LS  on  the  State  certification  require- 
ments.  '  ' 

Additional  information  on  this 
field  of  work  is  available  from. 

Amcncan  School  Counselor  AssociatJOft, 
1607  New  Hampshtre  Ave  NW . 
Washington,  D.C  20009 


EMPLOYMENT 
COUNSELORS 

\(D.O.T.  045.108) 
Natur«  o7th«  Work 


Earnings  and  Wortcins 
Condttiont 

School  counselors  holding  bach- 
elor's degrees  earned  average 
annual  salaries  ranging  from  S9,000 
to  $13,000  during  1974.  according 
to  the  limited  data  available  For 
those  having  master's  degrees, 
average  yearly  salaries  were  from 
$10,400  to  $15,500  School  coun- 
selors with  doctorates  had  an 
peerage  maximum  salary  of  almost 
$18,200  per  year  School  coun- 
selors generally  earn  more  than 


Employment  counselors 
(sometimes  called  vocational  coun- 
selors) help  jobseekers  evaluate 
^therr  abilities  and  interests  so  that 
they  can  choose,  prepare  for.  'and 
adjust  to  a  satisfactory  field  of 
work.  The  extent  of  counseling 
services  given  by  employment 
counselors  varies,  depending  on  the 
Job-seeker  and  the  type  of  agency. 
Job-sdckers  may  include  veterahs. 
youth  with  little  or  no  work  ex- 
perience, the'  handicapped,  older 
workers,  and  individuals  displaced 
by  automation  and  industry  sjiifts  or 
unhappy  with  their  present  occupa- 
tional fields.  Sometimes  jobseekers 
are  tkiljed  in  specific  occupations 
and  ready  for  immediate  job  ^lace- 


.education  ^  lack  marketable 
skilts^^ed  jptensive  training  to 
prcpSirelor/jobs.  In  State  employ- 
ment serviees^  the  counselor  is  also 
concern^  vvith  belfjmg  those  who 
2xt.  \t^\  employable,  such  as  weU  * 
fare /recipiems.  prison  releasqgfT 

the  educa^bnally  and  ct 
deprived. 

Counselors  intervt«)p  jobseekers 
to  learn  employment-related  faots 
about  their  interests,  training,  work 
'exp^nence.  work  attitudes,  physical 
capacities,  and  personal  traits.  If 
necessary,  they  may  get  additional 
data  by  arranging  fof-  aptitude  and 
achievement  tests  and  interest  in- 
venton«.  so  that  more  objective 
^  help  may  be  -given.  They  may  get 
additional  information  from 
sources -such  as  former  employers 
and  s^^ools, 

When  a       '  "^bseeker's 

background— the  person  %  limtta- 
tions   jpd  abilities — has    been  ^ 
, thoroughly  reviewed,  the  ^ploy- 
ment  counselor  disct^sses  occupa- 
tional requirements  and  job  ogpor*-^ 
tunities  in  different  fi,^ldrv^nfiSi  the 
potential  of  the  jobseeker.  T^ien, 
the    counselor    and    the  client 
develop  a  vocational  plan.  This  plan  . 
may  specify  a  series  of  steps  involv- 
ing remedial  education. 'job  train- 
ing, work  ex(>erience.  or  othf  r  serv- 
ices needed  to  enhance  ihe  per- 
son's .employability.    Often,  in 
developing  this  plan,  the  employ- . 
*ment  counselor  works  with'a  team 
of  specialists. 

In  many  cases,  ^employment 
counselors  refer  jobseekers  to  other 
agencies  for  physical  rehabilitation 
or  psychological  or  other  services 
before  or  during  counseling.  Coun- 
selors must  be  familiar  with  the 
available  community  services  so* 
that  they  can'sclect  those  most  like- 
ly to  benefit  k  particular  jobseeker. 

Counselore  may  help  jobseekers 
by  suggesting  employment  sources 
and  appropriate  ways  of  applymg 
for  work.  In  many  cases  when 
further  support  and  assistance  are 
needed,  counselors  may  contact 


ERIC 


52 


X 


M4 


/ 


OCCt  PATION  ^  OI  TIXOK  HAND 


employers  to  develop  jobs  for  coun- 
seled applicants,  although  job- 
seekers  usuall)  are  sent  to  t^lac^- 
raent  intervievvers  aftex  counsehng^ 
'^fter  job  placement  or  entrance 
mto  tramiRg,  counselors  ma>  follov» 
up  to  dete'rmine  if  additional 
assistance  \%  needed  ^  ^ 

.The  expaodmg  responsibihty  of 
pubhc  employfrient  service  coun- 
selors for  impro^ng  the  empnoya- 
bility  of  disadvantaged  person's  has* 
increased  their  contacts  with  these 
persons  during  training  and  on  th^ 
30b  Also.  It  has  led  to  group  coun- 
sejing  and  the  stationing  -0/  coun- 
selors in  neighborhood  and  commu- 
nity centers 

Places  of  Employment 

In  1974,  about  3.500  persons, 
half  of  them  women,  worked  as  em- 
ployment counselors  in  State  em- 
ployment service  offices,  located  in 
every  large  ciiy  and  many  smaller 
towns  In  addition,  about  3.500  em- 
ployment counselors  worked  fur 
various  private  or  community  agen- 
cies, primarily  in  the  larger  cities 
/Somd  worked  in  institutions  such  as 

ERJC 


prisons.  training  schools  for 
delinquent  youths,  and  mental 
hospitals  Also.  the  Federal 
Government  employed  a  limited 
nymber  of  employ  ment'counselors,, 
chiefly  in  the  Veterans  Administra- 
tion and  in  the  Bureau  of  IndiaQ  Af- 
fairs Some  counselors  teach  in 
graduate  training  programs  or  con- 
duct research 

Training)  Other  Qualifications, 
and  Advanpement 

The  national  qUalifealion  stand-, 
ard  for,  first  level  eihploymenl 
counselors  in  State  employment 
service  offices  calls  for  30  graduate 
semester  hours  •  of  counseling 
courses  beyond  a  bachelor^s  degree. 
However,  1  year  of  counseling-re- 
lated  experience  may  be  substituted 
for  1 5  graduate  semester  hours. 

All  States  require  counselors  in 
their  public  employment  offices  to 
meet  State  civil  service  or  nr\^rit 
system  requirements  that  include 
minimum  educational  and  ex- 
perience standards. 

Applicants  with  advancjed 
degrees  and  additional  qualifying 
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expencncc  may  cnicr^  higher  , 
levels  on   the   counselor  career  '  ^ 
ladder    Many  Slates  also  make 
provision  for  individuals  with  exten- 
sive expenencc  m  the  employment 
service,  whether  or  not  they  have 
college  degrees,  to  etitcr  ihc  coun- 
selor career  ladder  and  mov^^-t^J^ 
ward  by  acquinng  the  prescnbed 
university  coursework  and  qualify- 
ing experience  foreach  level 

Although  minimum  entrance 
requirements  are  not  standardized 
among  private  and  community 
agencies,  -most  prefer,  and  some 
require,  a  master's  degree  lavoca- 
tional  counseling  or  in  a  related 
field  suc)i  as' psychology,  personnel 
administration,  ^  •cpunselTiffF^^ 
guidance  education.  or'^XrHtes^d- 
ministration.  Many  pnvate  agencies 
prefer  to  have  ;at  kast  one  y^aff 
member  who  has  a  doctorate  in 
counseling  psychology  or  a  related 
field  For  those  lacking  .an'  ad- 
vanced degree,  erpployers  lisually 
emphasize  experience  in  closely  re- 
lated work  such  as  rehabilitation 
counseling,  employment  interview- 
ing, schoof  or  college  counseling, 
teaching,  social  work,  or  psycholo- 
gy- '  - 

in  each  Stale,  the  public  employ- 
ment servicfe  offices  provide  some  » 
irr-servjce  traming-  programs  for 
their  new  counselors -or  trainees.  In 
addition,  both  their  new  and  ex- 
•penenced  counselor^  are  often 
given  part-time  training  at  colleges 
and  universities  during  the  regular 
,  acadchiic  year  or  at  institutes  or 
^summer  sessions.  Private  and  com- 
munity agencies  also  often  provide 
in-service  training  opportunities. 

College  students  who .  wish  to 
become  enryployment  counselors, 
should^  enroll  \x\  courses  in 
psychology  and  basic  sociology  At 
^ihe  graduate  level,  requirements  for 
this  field  usually  include  courses  in 
techniques  of  counseling, 
psychological  principles  and 
psychology  of  careers,  assessment 
and  appraisal,  cultures  and  environ- 
ment, and  occupational  informa- 
tion^  Counselor   education  pro- 
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grams  at  the  graduate  level  are 
available  in  about  370  colleges  and 
universities,  mainly  in  departments 
of  education  or  psychology  To  ob- 
tain a  master's  ^degree,  students 
must  complete  I  to  2  years  of  grad- 
uate study.  • 

*  »Young  peopl^ aspiring  to-be  em- 
ployment counselors  shouUl  have' a 
strong  interest  in  helping  others 
make  vocatiojjal  plans  ancj  carry 
them  out  They  shouW  be  able^o 
work  independently  and  to  jiceep 
detailed  records 

^Well-qualified  coun^lors  with 
expenence  may  advance  to  super- 
visory or  administrative  positions  in 
their  own  or  other  organiz^Uons 


Earnings,  and  Working 
^  Condftiont 

Salanes  of  employment  coun- 
selors in  Slate  employment  services 
vary  considerably  by  Slate,  in  >974, 
minimum  salaries  ranged  from 
about  -S7.200  to  514,700  a  year, 
with  an  average  of  S9J00.  Max- 
Jmum  salaries  ranged  from  59,700 
id  519,100,  with  an  average  of 
511,900.  More  than  three-quarters 
of  the  Slates  listed  maximum  sala- 
nes of  51 1,900  or  more.  Trainees 
for  counseling  positions  in  some 
voluntary  agencies  in  large  cities 
were  being  hired  at  about  58,500  a 
yjear  Salaries  of  some  employment 
counselors  in  pnvate  and  communi 


Some  may  become  directors  of  >  ^      «^   — • 

agenciesf  or  *of  ,  other  counselir^  ty  agencies  were  as  high  as  520,000 
services,  or  area  supervisors  of  tje^  average  was  about 


guidancfe  programs,  some  ma/- 
become  consultants,  and  others 
may  become  professors  in  the  coun- 
seling field.       -  * 


Empidyment  Outlook 


512,000  annually.  In  general,  sala 
ries  of  employment  counselors  are^ 
about  1  1/2  times  as  high  as  average 
earnings  Jfor  all  nonsupervisory 
workers  in  private  industry,  except 
farming. 

Most  counselors  work  about  40 
hours  a  week  and  have  vanous 
benefits,  including  vacations,  sick 
leave,  pension  plans,  andMnsurance 
pverage.  Counselors  emplpyed  in 
ty   agencies    may*  work 

overtime. 


Em^l^yment  coun^ors  with 
'masters  degrees  or  exp^pety^e  irt 
related  fields  are  expected  to  fagc^  * 

some  comp«>tion  i^both  publit-^°T"'"  ^ 

.  .  overtime, 
and  community  employment  agen- 
cies through  the  mid- 1980*^  Some 
growth  in  the  number^'of  employ- 
ment counselors  is*expected  as  their 
role  becomes  more  important  in 
programs  dealing  with^the  training 
and  retraining  of  unemployed  workr 
ers; -particularly  thostf'who  are  ui); 
skilled'or  whose  jqbs  have  been  dis- 
placed by  technological  or  industri* 
al  shifts.  Expansion  of  these  pro^, 
gW^and'consequently  the  extent 
th  in  employment  *6f  coun- 
cil depend  in  large  part  jon 
1  of  funding  by  the  Federal 
GovVnment,  as  well  as  on  the  dis- 
on  of  revenue  sharing  money 
allotited  to  these  programs  by  the 
indt^dual  Slates  Some  openings 
for  /employment  counselors  will 
It  froni  the  need  to  'replace 
who  die,  retfre,  or  transfer  to 
other  occupations 


Sourcat  of  Additional 
^-  Information 

5pr  general  information 'on  qm-^ 
'Ploymeqror  vocational  counseling, 
contact:  * 

Naik^naJ  EmplDymcnl  Counselors  Associa- 
•  iK>n,  1607  New  Hampshire  Ave  NW  , 
Washington,^  C.  20009. 

NatjonaT  Vocational  Guidance  Associati^, 
Inc..  1607  New  Hampshire  Ave.  NW , 
Washington  D.C  20009. 

U  S  Department  of  Labor,  Manpower  Ad- 
mmi«r?uon,  4JSES,  piviswn  of  Coun- 
schng  and  Testmg,  Washington,  D.C. 
20210 

The  administrative  office  for 
each  State's  employment  security 
agcocy.  bureau,  division,  or  com- 
mission can  supcl^^-spewfic  infor- 
mation  about  lOcaJ  job  opportuni- 
ties, salaries,  and  entrance  require- 


ments  for  positions  in  public  em* 
ploymenx  service  offices. 


REHABILITATION 
COUNSELORS, 

(D.O.T.  045.108) 

•  Natuf*  of  tht  ^orfc 

Rehabilitation  counse|ors  -help 
people  with  physical,  me^nlal.  or  so- 
cial disabilities  to  adj^ASt  their  voca- 
•  tional  plans  and  personal  lives. 
Counselors  learn  about  clients*  in- 
terests, abilities,  and'  limitations. 
They  then  use  this  information, 
along  -with  available^  medical  ' and 
psychological  data,  to  help  disabled, 
persons  evaluate  themselves  for  the 
purpose  of  pairing'  their  physical 
and  mental  capacity  and  interests 
with  suitable  work. 

Together,  the  counselor  dnd 
.client  develop  a  plan  of  rehabiliia- 
tiotTTwith  the,^id  of  other  specialists 
responsible  for  the  medical  care 
and  occupational  tc^ning  of  the 
handicapped  person.  As  th^^lan  is 
put  ioto  effect,  the  counselor  meets 
regularly  with  the  disabled  person 
to  discuss  his  progress  in  the  reha^ 
bilitation  program  and  help  resolve 
any  prpbl^ms  that  havfe  been  en- 
countered. When  the  dient  is  ready 
to  begio  work,  the  counselor'helps 
him  find  a  suitable  job.  and  usually 
makes  followup  checks  to  insure 
that  thre  placement  has  been  suc- 
cessful. • 

Rehabilitation  counselors  must 
maintain  close  contact  with  the 
families  of  their  *  handicapped 
clients.  otJi/r  professionals  who 
work  with  handicapped  people, 
agencies  and  civic  groups,  and 
private  employers  who  hire  the^dis- 
abled.  Counselors  in  this  field  often 
perform  related  activities,  such  as 
informing  employers  of  the  abilities 
of  the  handicapped  and  arranging 
for  publicizmg  the  rehabilitation 
program  in  the  community. 

An  increasing  number  of  coun* 
selors  speciahze  in  a  particular  area 


52  G 


.516 

of  rchabiliuiion*-jii;>fnc  may  v*ork 
almost  exclusivel)  with  blind  peo- 
ple, alcoholncs  or  drug  addicts,  the 
mentail)  ill.'  qr  retarded  t>crsons' 
Others  ma>  v^ork  almost  entirel> 
vrith  persons  livmg  m  poven>  areas 
T^ie  'amognt  of  time  spent  m 
counseling  each  client  vanes  with 
the  severit)  of  the  disabled  person's 
problems  as  well  as  with  the  ^ize  of 
the  counselor's  , caseload  Some 
rehabilitation  counselors  are 
responsible,  for  man^  persons  m 
various  stages  of  nehabilitatiun.  on 
the  other  hand,  less  experienced 
coanseiprs  or  those  \vorking  with 
the  severelv  disabled  maC  work 
with  relatively  few  cases  at  a  tim^ 

Places  ot  Employment 

About  19.000  persons,  one-third 
of  them  women,  wqrked  as  reha- 

'  bilitation  counselors  in  1974 
About  70* percent  worked  jn  State 
and  local  rehabilitation  agencies 
financed  cooperatively  with 
Federal  •  and  State  funds  Some 
rehabilitation  counselors  and  coun- 
seling psychologists  worked  for  the 
Vctefans  Administration.  Reha- 
bilitation centers,  sheltered 
workshops,  hospitals,  labor  unions, 
insurance  companies,  special 
schoolsf'  and  other  public  and 
private  agenices  with  rehabilitation 
programs  and  job  pfacement  serv- 
ices for, the  disabled  employ  the 

'  rest. 

Training,  Other  Qual^catlons, 
and  Advtfncenffent 

A  bachelor's,  degree  with  courses 
in  counseling,  psychology,  and  re^ 
lated  fields  is  the  minimum  educa 
tioilal  requirement  for  rehabilita 
tion    counselors.    However,  em 
pioyers    are  .  placing  increasing 
emphasis  on  the  master  s  degree  in 
vocational  counseling  or  rehabilita 
tion  counseling,  or  m  related  sub- 
jects such  as  psychology ,  education, 
and  social  work.  Work  experience 
in  fields  such  as  vocational  counsel 
ing  and   placecrfent,  psychology, 
education^  and  Vocial  work  is  an 


OCCt  PATlOSAL  OLTlJCKDK  HANDBOOK 

briila'tion  counselors  be  hired  in  .ac- 
cordance with  Slate  ciul  service 
and  ment  system  rules.  In  mo$r 
cases,  the^  regulations  require  ap- 
plicant^ to  pass  a  competitive  wnt- 
ten  test,  sometimes  supplemented 
by  an  •  individual  interview  and 
evaluahon  by  a  board  of  examiners. 

Sincp  rehab'rhtdlion  counselors 
deal  with  the  welfare  of  individuals, 
the  ability  to  accept  responsibility' is 
important  It  also  is  essential  that 
they  be  able  to.v-ork  independently 
and  be  able  to  motivate  and  guide 
the  activity  of  others 

Counselors  who  ha%e  limited  ex- 
perience usually  are  assigned  the 
less  difficult  cases  As  they  gam  ex- 
perience* their  caseloads  are  in- 
crea^d  and  they  are  assigned 
clients  with  more  complex  reha- 
asset  for  securing  employment  as  a  Dihtatioh  problems  After  obtaining 
rehabiliWion    -counsej^r      Most    considerable  experience  and  more 


Rthabltttatlon  count^for  Mttlstinq  blind 

p«r»on  irr  um  ot  c«»s«tt«  tap« 
'  cord«r. 


agencies  h>fce  work-stu^y  programs 
•whereby  employed  counselors  can 
earn  graduate  degreejs  m'.the  field 
Usually.  2  -^ears  of  study  are 

•  required  for  the  master's  degree  in 
the  fields  preferred  for/ rehabilita- 
tion counseling.  Included  is  a 
semester  of  actual  work  ex{55rience 
as  a  rehabilitation  counselor  under 

^  the  close  supervision  of  an  instruc- 
tor. Besides  a  basic  fpundation  in 
psychology,  courses  generally  in- 
cluded m  master's  degree  programs 
are  counseling  .  theory  and 
techniques,  occupation'aj  and  edu- 
cational information',  and  commu- 
nity resources  Other  requirements 
may  include  courses  in  p{acement 
and  followuP)  tests  and  ^measure- 

,  ments,  cultural  and  ps^t:)iological 
effects  of  disability,  and  medical 
and  legislative  a^ect*  pf  therapy 
and     rehabilitation  *.  About  85 

jbchools  offered  graduate  {r^iiyng  m 
rehabilitalioxLcounselingin  f974. 

To  earn  the  doctorate  in  reha- 
bilitation counseling  or  in  counsel 
ing  psychology  may  require  a  total 
of  4  to  6  years  of  graduate  stud^.  In 
tensive  training  in  psychok)^  and 
other  social  sciences,  as  .well  as  m 
research  methods,  is  required 
Many  Statc4  require  that  reha- 


graduate  , education,  rehabilitation 
counselors  may  advance  to  super- 
visory positions  or  top  administra- 
tive jofcyg^    ,  * 


Ernplqyment  Outlook 

Employment  opportunities  for 
rehabilitation  counselors  are  ex- 
pected to  be  favorable*  through  the^ 
mid- 1980%  Persons  who  have 
graduate  work  in  '  rehabilitation 
counseling  or  in  related  fields^re 
'  expected  to  have  the  best  enfploy- 
ment  prospects. 

Contributing  to  the  long-run  de« 
mand  for  rehabilitation  counselors 
will  be  population  growth  and  the 
extension  of  service  to  a  greater 
number  of  the  severely  disabled, 
together  with  increased  public 
awareness  that  the  vocational  rehp 
bilitation  approach  helps  the  disa- 
bled to  become  self-supporting. 
The  extent  of  growth  in  employ- 
ment of  counselors,  hqwever,  will 
depend  largely  on  levels  of  govern 
ment  funding  for  vocational  reha- 
bilitation. In  addition  to  growth 
n^eds,  many  counselors  will  be 
required  annually  to  replace  those 
who  die,  retire,  or  leave  the  field  for 
other  reasons. 


ERIC 


52 


tkm.  1522  KSl] 
^  20005 


COUNSELING  OCGUPATIONS 

E«mInB<  and  Working 
Condition  • 

Salaries  of  beginning  rehabilita- 
tion counselors  in  State  agencies' 
averaged  $5L300  a  ye^in  1974.  Ex- 
perienced 'counselors  •  earned^ 
average  salaries  of  512,200^  year, 
the  range  was  $9,800  to  516,400 
among  t|ie  Slates. 

The      U  T  I      illjll  ^MIITTTII 

paid  counseling  psychologists  with 
a  2-year  master's  degree^d  I  year 
of »  subsequent ^^xperience— and 
those  with  a  Ph.  D.— starting  sala- 
ries of  $15,481  in  late  1974  Those 
with  a  Ph.  D.  and  a'year  of  ex- 
penence,  and  those  with  a  2-year 
master's  degree  ^d  oiuch  ex- 
penence^-starte^l^t  $18,463  Some 
rehabililatiop^  counselors  Avith  a 
bacheloi^r' degree  were  hired  ^t 
starting  salaries  of  $10,520  and 
^JW^841.  In  general,  salanes  of 
rehabilitation  counselors  are  above 
the  average  earnings  for  aJJ  nonij- 
penosory  workers  m  pnvate  indus- 
try, except  farming. 

Counselors  may  spend  only  part 
of  their  time  in  their  offices  coun- 
seling and  performmg  necessary 
paperwork.  The  remainder  of  their 
time  IS  spent  in  the  field,  working 
with  prospective  employers,  train- 
ing agencies,  and  the  disabled  per- 
son s  family.  The  ability  to  dnve  a 
car  often  is  necessary  fpr  fieldwork. 

Rehabilitation  counselors , 

generally  work  a  40-hour  week  or- 
less,  with  some  overtime  work 
required  to  attend  con^mumty  and 
civic  meetings  in  the  evemng.  They 
usually  ere  covered  by  sick  and  an- 
nual leave  benefits,  and  pension 
and  heaUb  plans. 

Sourcts  of  Addltlbnal 
information 

For  information  about  rehabilita- 
tion counsehng  as,a  career,  contact. 

Amencai)  Psycholo^cal  Association,  inc  . 
4-200  I7lh  Si.  NW  .  Washington.  D  C 
20036 

Amencan  Rehabihutjon  Counselrng  As- 
sociation. 1607  New  Hampshire  AvC 
NW  Washtnfton. DC  20009 


iREER 
>LANKrNG  ANa 
PLACEMENT 
COUNSELORS 

.  /(D.O.T.  J 66.268  J 

Nature  of  the  Work 

Choosing  a  career  and  deciding 
whether  or  not  to  go  to  graduate 
^hobl  are  among  the  dif^cult  deci- 
sions faced  by  many  college  stu- 
dents. Career  planning  and  place- 
ment counselors  are  employed  by 
colleges  to  offer  encouragehient 
and  assistance  in  these  decisions.  * 

Careef  planning  and  placement 
counselors,  sometimes  called  col- 
lege placement  officers,  provide  a 
variety  of  service  to  college  stu- 
dents and  alumni.  They  assist  stu' 
dent^  in  making  career  selections 
4Jy  encouraging  them  to  examine 
their  interests,  abilities,  and  goals^ 
£md  then  helping  them  to  explore 
possible  career  alternatives  and  to' 
choose  an  occupational  area  that  is 
best  suited  to  their  individual  needs. 
They  advise  students  considering 
dropping  out  of  college  of  the  op-, 
portunities  open  to  them.  They  also 
help  students  to  get  part-time  and 
summer  jobs. 

Career  planning  and  placement 
Counselors  arrange  for  job 
recruiters  to  visit  the  campus- .to 
discuss  their  ficm's  personnel  needs 
and  to  interview  applicantSi  They 
provide  employers  with  information 
^bout  students  and  help  in  apprais- 
ing students*  qualifications  They 
must  keep  abreast  of  information 
co^'nceming  job  market  develop- 
ments in  order  to  contact  prospec- 
tive employers,  help  students 
prepare  for  promising  fields,  and 
encourage  the  faculty  and  college 
administration  to  provide  pertinent 
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urses..  Most  career  counselors 
also  a^mble  and  maintain  a  libra- 
ry of  career  guidance  information 
and  recruitment  literature. 

Placement  counselors  "may  spe- 
cialize in  areas  such  <as1aw,  educa- 
tion, (jr  part-time  and  summer 
work.  How&ver,  the  extent  of  spe- 
dalizatioh  usually  depends  upon 
the  size  and.  type  of  college  as  well 
as  the  size  of  the  placement  staff.  ' 


Piacts  of  Emptoymtnt 

Neariy»all  4-yezir  colleges  and 
universities  and.  many  of  the  nn- 
creasing  number  of  junior  colleges 
provide  career  planning  and  place- 
ment services  to  the'ir  students  and 
alumni  Large  colleges  may  employ 
several  counselors  working  under  a 
director  bf  career  pinning  and 
placement  actxvrti^*^,  man])l  in- 
stitutions, however,  a*c<^ntbination 
of  placement  functions  is  per- 
formed by  one  director  aided  by  a 
clerical  staff.  In  some  coUeges, 
especially  the  smaller  ones,  ^the 
functions  of  career  counselors  m^iy, 
'be  performed  on  a* part-ti^e' b^is 
by  inembers  of  the  faculty  or  ad- 
ministrative staff.'  Universities 
frequently  have  placement  officere 
for  eaph  majot  branch  or  campus. 

About  ^,100  perspns,  one^half  of 
them  women,  worked  as  career 
planning,  and  placement  counselors 
in  colleges  and  universities  in  1974. 
Most  were  employed  on  a  full-time 
basis.  An  additional  1,200  worked 
in  junior  colleges;  about  two-thirds 
worked  part  time. 


Training,  Othtr  Qualifications, 
and  AdVancamtnt' 

Although  no  specific  educational 
program  exists  to  prepare  persons 
for  career  planning  and  placement 
work,  a  bachelor's  degree, 
preferably  in  a  behavioral  science 
such  as  psychology  or  ^lology,  is 
customary  for  entry  into  (he  field, 
and  a  master  s  degree  is  increas- 
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ingly  being  stressed,  -  /  . 

In  1 974?  moT^  than  1 00  coU'ege^ 
and  univcr^ties.  offered  graduate 
programs  in  oollege  student  person- 
net  work.  Graduate  courses  that  are 
helpful  for  career  planning  and 
placement  counseling  include 
counseling  theory  and  techniques, 
vocational  testing,  theory  of  group 
dynamics,  and  occupational 
research  and  employment  trends. 

Some  peopl©.  enter  the  career 
planning  and  placement  field  after 
gaining  a  broad  background  of  ex- 
perience in  business,  industr)-. 
government,  or  educational  or- 
ganizations An  internship  in  a 
career  planning  and  placement  of- 
fice also  IS  helpful 

College  career  plannmg  and 
placement  counselors  must  h^ve  an 
interest  in  people  They  must  be 
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able  to  communicate  with  and  gain 
the  confidence  of  students,  faculty, 
and  employers  in  order  to  develop 
insight  into  the  employment  needs 
of  .teth  employers  and  students. 
People  in  this  fiefd  should  be  ener- 
getic and  able  to  work  under  pres- 
sure, since  they  must  organize  and 
administer  a  wide  variety  of  activi- 
ties. 

Advancement  for  career 
planning  and  placement  profes- 
sionals usuaAy  IS.  through  promo-*^ 
tion  to  an  assistant  or  assoaate 
position.  director  ,  of  career 
planning  and  placement,  director  of. 
student  personnel  services,  or  some 
oiher  higher  level  administrative 
position.  However,  i^ie  extent  of 
such  opportunity  usually  dep>ends 
upon  the  type  of  college  or  universi- 
ty and  the  size  of  the  staff. 


Gounttlof  df»cutMt  car*«r  atttmativtt  with  coK^ga  ttudtnt 


Emptoymtnt.Outiook 

The  overall  employment  outlooV 
for '  well-qualified  college  career 
planning  and  placement  counselors 
is  expected  to  be  favorable  through 
the  mid- 1 980 's.  Employment 
growth  in  the  field  is  expected  to  be 
about  as  fast  as  the  average  for  all 
occAipatipnvas  college  enrollmeftts 
continue  to  increase  throu^  the 
early  1 980*s.  Demand  will  hwe 
greatest  for  persons  with  special- 
ized trailing  in  career  counselingin 
junior  and  community  colleges, 
where,  in  many  cases,  there  are  no 
career  planning  and  placement  pro- 
grams at  present  Also  contributing 
to  the  demand -will  be  expected 
continued  expansion  in  services  to 
students  from  minority  and  low-in- 
come groups,  who  require  special 
counseling  in  choosing  careers  and 
assistance  in  finding  part-timi  jobs 
ta  help  pay  for  their  educ'atidp 
Growth  IS  also  expected  in  services 
.to  the  handicapf>ed  and  to  adults 
participating  in  continuing  |duca- 
tion. 

However,  many  institutions  of 
higher  education  faced  financial 
problems  m  197^4  If  this  situation 
persists^  colleges  and  universities 
may  be  forced  to  limit  expansion  of 
counseling  and  placement  services, 
resulting  in  competition  for  availa- 
ble positions  during  this  period 


Earnings  and  Working 
Cbndlfions 

The  average  salary  of  college 
career  planning  and  placement 
directors  was  more  than  $17,000  a 
year  in  1974,  according  to  limited 
information.  Average  salaries  for 
directors  in  large  public  universities 
were  519,300;  in  small  private  col- 
leges, about  $10,700.  Salaries  for 
college  career  planning  and  place- 
ment counselors  ranged  from 
$7,000  to  $  1 5,000  a  year. 

Career  planning  and  placement 
counselors  frequently  work  more 
than  a  40-hour  week;  irregular 
hoursand  overtime  often  are  neces- 


ERLC 


52^ 


COUNSEUnG  OCCUPATIONS 

siry,  particularly  during  '  4ht 
•'recruiting  season'"  Most  coun- 
selors are  employed  on  a  12-month 
basis.  The>  are  pajd  for  holidays 
and  vacations  and  usually  receive 
the  same  benefits  as  other  profes- 
sionkl  personnel  employed  by  col- 
leges and  universities 


Sourctt  of  Addmonal 

Informatfon 

♦ 

A  list  of  schools  that  offer  courses 
in  career  counseling  and  place- 
ment and  a  booklet  on  the  college 
studjcnt  j>cispnnel  professions,  as 
wejk^spther  information  on  career 


counseling  and  placement, 
available/roni: 

yhc  ColIe|Q  Ptaccmcm  CounaJ.  Inc 
Box  2263.  Bethlebem.  Pa.  iSOOI 


I  ■ 
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- '  Deciding  on  a  career  in  the  clergy 
involves  considerations  different 
from  those  involved  in  other  career 

.  choices. .  When  young  ^  persons 
choose  to  enter  the  ministry, 
pnesthood,  or  rabbinate,  they  do  so 
pnmanly  because  they  possess  a 
strong  rehgious  faith  and  a  desire  to 
help  others.  Nevertheless,  it  is  im- 
portant for  young  people  to  know 
as  much  (as  possible  about  the 
profession  and  how  to  prepare  for 
it,  the  kind  of  life  it  offers,  and  its 
needs  for  petsonneJ. 

The  number  of  clergy  needed  de- 
pends largely  on  the  number  of  peo- 
ple who  participate  m  organized 
religious  groups.  This  affects  the 
number  of  churches  and 
synagogues  estabhshed  and  pulpits 
to  be  filled.  In  addiUpn  to  the  clergy 
who  serve  congregations,  many 
others  teach  6r  act  as  administfa- 
tors  i;i  seminaries  and  in  other  edu- 
cational institutions;  still  others 
'Serve  as  chaplains  in  the  Armed 
Forces,  industry,  correctional  in- 
stitutions, hospitals  or  on  college 
campuses;  or  render  service  a^  mis- 
sionaries or  in  social  welfare  agen- 
cies. 

Persons  considering  a  career  in 
the  clergy  should  seek  the  counsel 
jof  a  rehgious  leader  of  their  faith  to 
m  evaluating  their  qualifica- 
tiort5>vPie  most  important  of  these 
are  a  dtep^eligious  belief  and  a 
desire  to  serve  thwpi^ritua!  needs  of 
others.  The  pnest,  mimster,  or 


The  clergy  should  be  sensitive  to 
ti\e  needs  of  others  and  able  to  help 
them  deal  with  these  needs.  The  job 
demands  an  ability  to  speak  and 
wnte  effectively,  to  oYganize,  and  to 
supervise  others.  The  person  enter- 
ing this  field  also  must  enjoy  study- 
mg  because  the  ministry  is  an  occu- 
pation which  requires  continuous 
learning.  In  addition,  the  ministry 
demands  considerable  Initiative  and 
self-discipline. 

More  detailed  informaSon  on  the 
clergy  in  the  three  largest  faiths  in 
the  United  States— Protestant^ 
Roman  Catholic,  and  Jewish— is 
given  in  the  following  statements, 
prepared  in  cooperation  with 
leaders  of  these  faiths.  Information 
on  the  clergy  in  other  faiths  irfay  be 
obtained  directly  from^  leaders  of 
the  respective  groups. 


PROTESTANT  MINISTERS 

(D.O.T.  120  J  08) 

Nature  of  tha  Work 

Protestant  ministers  lead  their 
congregations  in  worship  services 
and  administer  the  rites  of  baptism, 
confirmation,  and  Holy  Commu- 
nion. They  prepare  and  deliver  ser- 
mons and  give  religious  instruction 
to  persons  who  are  to  become  new 
members  of  the  church.  They  also 
perform   marriages;  conduct  fu- ' 


rabbi  also  IS  expected  to  be  rniod^  nerals,  counsel  individuals  who 
of  moral  and  ethical  conduct.  A    ^eckjguidance;  visit  the  sick,  a^ed. 


person  considering  one  of  these 
fields  must  realize  that  the  ciyic,  so- 
cial, and  recreational  activities  of  a 
member  of  the  clergy  often  are  in- 
fluenced and  restncted  by  the 
Customs  and  attitudes  of  the  com- 
munity. 


and  Ti^dic^gped  at  home  and  in 
the  hospital,  comfoiljhe  bereaved. 


recreational  activities  sponsored  by 
or  relate  to  the  interests  of  the 
church.  Some  ministers  teach  in 
-seminaries,  colleges,  and  universi- 
ties. 

The  services  that  ministers  con- 
duct differ  among  Protestant 
denominations  and  also  among  con- 
gregations within  a  denomination. 
In  many  denominations,  ministers 
follow  a  traditional  order  of  wor- 
ship; in  others  they  adapt  the  serv- 
ices ^  to  the  needs^of  youth. and 
other  groups  withm  the  congrega- 
tion Most  services  include  Bible 
reading,  hymn  singing,  prayers,  and 
a  sermon  Jn  some  denominations, 
Bible  reading  by  a  member  of  the 
congregation  and  individual 
testTmciyals  may  constitute  ajaige 
part  of  tl^e^secvice. 

Ministers  semng^mall  congrega- 
tions generally  workarK^^ersonal 
basis  with  their  parishioners>^5i^ 
serving  large  congregations  ha^ 
greater  administrative  responsibili- 
ties, and  spend  considerable  time 
working  with  committees,  church 
officers,  and  staff,  besides  perform-  ' 
ing  their  other  duties.  They  may 
have  pne  or  more  associates  or 
assistants  who  share  specific 
aspects  of  the  mihistry,  such  as  a 
niinister  of  education  who  assists  in 
educational  programs  for  different 
age  groups,  or  a  minister  of  music. 

PiacM  of  EmplpyrAtnt 

In  V974,  '  about  185,000 
ministers— about  3  percent  ^f  them 
women— served  72  million 
Protestants.  Most  ministers  serve 
individual  Congregations.  In  addi- 
tion, however,  thousands  of 
ministers  were, in  closely  related 
■  fields  such  as  chaplains  in  hospitals 
and  the  Armed  Forces.  The  greatest 
number  of  clergy  are  affiliated  with 
the    five     largest  ,  groups  of 


churches -Baptist,  United  Metho- 
and  serve  church  memS^  in  oiher  di'st,  Lutheran,  Presbyterian,  and 
ways.  Many  Prot<istani  minisiers^^'^'Episco^l. 

write  articles  for  publication,  give  AW  cities  and  most  towns  in  thef 
speeches,  and  engage  in  interfaith.  United  States  have  at  least  one 
community,  civic,  educational,  an.d  ;  Protestant  church  with  a  fulj-time 
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minister.  Although  the  majonty  of 
mrnisters  are  located  irt  urban 
areas,  many  live  in  less  densely 
populatjed  areas  where  they  may 
seryc  twcor  more  congregations. 

Training  and  Other 
Qualifications 

Educational  requirements  for 
.  entry  into  the  Protestant  ministry 
vary  greatly.  Some  denominations 
have  no  formal  educational  require- 
ments, a(id  others  ordain  persons 
havmg  varying  amounts  and  types 
of  training'  in  Bible  colleges,  Bible 
institutes,  or  liberal  arts  colleges.  A» 
large  number  of  denominations 
require  a  3-year  course  of  profes- 
sional study  in  a  theological  school 
or  seminary  following  college 
graduation.  A  degree  of  bachelor  or 
master  of  divinity  is  awarded  upon 
completion.  t 

In  1974,  there  were  132  theologi- 
cal institutes  accredited  by  the 
American  Association  ot  "Theologi- 
cal Schools.  These  admit  only  stu- 
dents who  have  received  a 
bachelor's  degree  or  its  equivalent 
from  an  accredited  college. 

Recornmended  prescminary 
courses  include  English,  history, 
philosophy,  the  natural  sciences, 
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social  sciences,  the  fine  arts,  music, 
religion,  and  foreign  languages. 
However,  students  cdnsidering 
theological  study  should  contact,  at 
the  earliest  possible  date,  the  school 
or  schools  to  which  they  intend  to 
apply,  in  order  to  learn  what  will 
best  prepare  them  for  the  prograt?i 
they  expect  to  enter.  ^ 

The  standard  curricuFum  recom- 
mended for  accredited  theological 
schools  consists  of  four  major  types 
of  courses,  'biblical,  historical, 
theological,  and  practical  In  recent 
years,  greater  emphasis  has  been 
placed  on  courses  of  a  practical  na- 
ture such  as  psychology,  religious 
education,  and*  administration. 
Many  accredited  schools  .require 
that  students  gain  experience  in 
<:hurch  work  under  the  supervision 
of  a  faculty  member  or  experienced 
minister.  Some  institutions  offer 
master  of  theology  and  doctor  of 
theology  degrees  to  students 
completing  1  year  or  more  of  addi- 
tional study  Scholarships  and  loans 
are  available  for  students  of 
theological  institutions. 

in  general,  each  large  denomina- 
tion has  its  own  school  or  schdols  of 
theology  that  reflect  its  particular 
doctrine,  interests,  and  needs.  How- 
ever, many  ofjjhese  schools  are 
open  to  stud*©ffts  '  from  other 
denominations  Several  inter- 
denominational schools  associated 
with  universities  give  both  un- 
dergraduate aM  ^raduat^  training 
covering  a  wide  range  of  theologp' 
cal  points  of  view. 

Persons  who  have  denomina- 
tional qualifications  for  the  ministry 
usually  are  ordained  following 
graduation  from  a  seminary  In 
denominations  that  do  not  require 
seminary  training,  clergy  are  or- 
dained at  various  appointed  times 
Men  and  women  entering  the  clergy 
often  begin  their  careers  as  paistors 
of  small  congregations  or  as 
assistant  pastors  in  large  churches. 

Employment  Outlook 

The  trend  toward  merger  and 
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unity  among  denominations,  com- 
bined with  the  closing  of  smadler 
parishes  and  the  downturn  in  finan- 
cial support,  has  reduced  demand 
for  Protestant  ministers  in  recent 
years.  As  a  result,  new  graduates  of 
theological  schools  wiH  face  -in-  ^ 
creasing  competition  in  finding 
positions. ^Jhc  supply-demand  situ- 
ation will  vary  among  denomina- 
tions and  the  chance  of  obtaining 
employment  will  depend,  in  part, 
on  the  length  of  the  candidate's 
formal  preparation.  Most  of  the 
openings  for  clergy  that  are 
expected  ihrougK  the  mid-1980's 
will  therefore  result  from  the  need 
to  replace  those  in  existing  posi- 
tions who  retire,  die,  or  leave  the 
ministry. 

Although  fewer  opportunities 
may  arise  for  Protestant  ministers 
to  serve  individual  congregations, 
newly  ordained  ministers  may  find 
work  in  youth,  family  relations,  and 
welfare  organizations,  religious 
education,  on  the  campus,  and,  as 
chaplains  in  the  Armed  Forces, 
hospitals,  universities,  and  cor- 
rectional institutions.  ^ 

.  \ 

1  Earnings  and  Working 

Conditions  ,  / 

Salari^^f  Protestant  clergy  vary 
subs^afffially,  depending  on  age,  ex- 
perience, education,  denomination, 
size  and  wealj^  of  congregation, 
type  of  community,  and  geographic^ 
location.  According  to  a  stqdy  by 
the  National  Council  of  Churches 
of  Christ,  median  salaried  for 
Protestant  ministers  in  1973  were 
about  $  1 0,500  plus  $  1 ,200  in  fringe 
benefits.'  However,  an  the  average, 
ministers  had  to  pay  over  $1,100  ^ 
out  of  their  own  monies  for  profes- 
sionally related  expenses,  particu- 
larly travel.  Annual  vacations 
average  3  wedks  and  there  is  often 
opportunity  for  time^off. 

3ecause  of  the  wide  range  of 
service  that  the  minister  provides, 
he  \)r  she  may  work  long  or  ir- 
regular hours,  often;  involving 
considerable  travel. 
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SourcM  Of  Additional  . 
,  J/)formatlon 

Persons  ^ho  are  interested  in  the 
Protestant  ministry  should  seek  the 
counsel  of  a  minister  or  church 
guidance  worker.  Additional  infor- 
mation is  available  from  many 
denominatiojial  offices.  Each 
theological  school  cairsupply  infor- 
mation on  admission  requirements. 


RABBIS 

(D.O.T.  120.108) 

Natu|«  of  th«  Work 

Rabbis  are  the  spiritual  leaders'Of^ 
their  congregations  and  teachers 
and  interpreters  of  Jewish  law  and 
tradition.  They  conduct  religious 
services  and  deliver  sermons  ^t 
services  oq  the  Sabbath  and  on 
Jewish  holidays.  Rabbis  custom- 
arily are  available  at  all  times  to 
counsel  ;ncmbcrs  of  their  congrega- 
tion,otherfo!lowers  of  Judaism,  and 
the  community  at  large.  Like  other 
clergy,  rabbis  conduct  weddings 
and  funeral  services,  visit  the  sick, 
help  the  poor,  comfort  the  be-» 
reaved,  supervise  religious  educa*  '■ 
tion  programs,  engage  in  inlerfaith 
activities;  and  involve  themselves  in 
community  aifairs. 

Rabbis  serving  large  congrega- 
tions may  spend  considerable  time 
in  administrative  duties,  working 
with  their  staffs  and  committees. 
Large  '  congregations  frequently 
have  an  associate  or  assistant  rabbi. 
Many  assistant  rabbis  serve  as  edu- 
cational directocs.' 

Rabbis  ^^rve  either  Orthodox, 
•Conservative,  or  Reform  congrega- 
tions. Regardless  of  their  particular 
point  of  viewr  all  Jew^ish  cofigrega- 
tions  preserve  the  substance  of 
Jewish  religious  worship.  The  con- 
gregations differ  in  the  extent  to 
which  they  follow  the  traditional 
form  of  worship— for  cximple,  in 
the  wearing  of  head  coverings,  the 
use  of  Hebrew  as  the  language  of 
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prayer,  or  the  use  of  music  or  a 
choir.  The  format  of  the  worship 
service  and,'  therefore,  the  ritual 
that  the  rabbis  use  may  vary  even 
among  conjugations  belonging  to 
the  same  branch  of  Judaisip. 

Rabbis  also  may  write  for  reli- 
gious and  lay  publications,  and 
teach  in  theological  seminaries,  col- 
leges, and^niversities. 

Placas  of  Employmant 

Aboat  4,000  rabbis  served  over  6 
million  followers  of  the  Jewish  faith 
in  this  country -in  1974;  approxi- 
mately 1,550  were  Orthodox  rab- 
bis, 1,350  were  Conservative,  and 
<1,100.  Reform.  Others  work  as 
chaplains  in  the  military  services,  in 
hospitals  and  other  institutions,  or 
in  one  of  the  many  Jewish  commu- 
nity service  agencies.  A  growing 
number  are  employed  in  colleges 
and  universities  as  teachers  in 
Jewish  Studies  programs. 

Although  rabbis  serve  Jewish 
communities  .throughout  the  Na- 
tion^ they  are  concentrated  in  those 
,  States  that  have  large  Jewish  popu- 
lations, particularly  New  York, 
California,  Pennsylvania,  New  Jer- 
sey, Illinois,  Massachusetts,  Flqrid^, 
Maryland,  and^^  the  Washington, 
D.C.  metropqlitJrfi  area.    •  /  - 

Training  and  Othar 
Qtitai^cations  ' 

To^beco'me  eligible  for  ordination 
as  a  rabbi,  a  student  must  complete 
a  prescribed  course  of  study  in  a 
semhriary.  Entrance  requirements 
and  the  curriculum  depend  upon 
the  branch  of  Judaism  with  which 
the  seminary  is  associated. 

Neariy  30  seminaries  tf-aih 
Orthodpx  rabbis  in  programs .  of 
varying  lengths.  The  required 
course  of  study  to  prepare  for  or- 
dination is  usually  S  or  '4  years. 
However,  students  who  are  not  col- 
lege graduates  may  spend  a  longer 
period  ix  these  seminaries  .and 
complete  the  requirement  for  the 
bachelors  degree  w^ile  pursuing 
the     rabbinic     course.  Some 


Orthodox  seminaries  $lo  not  reqiiire 
a  college  degree  to  qualify  for  or- 
dination, although  students  who 
qualify  usually  have  completed  4 
•  years  of  college. 

The  Hebrew  Union  College- 
Jewish  Institute  of  Religion  is  the 
official  seminary  that  trains  rabbis 
for  the  'fteform  branch  of  Judaism. 
It  is  the  only  branch  that  has  ap- 
proved theyuining  and  ordination 
of  women  a?^rabbis.  The  Jewish 
Theologital  Seminary  of  America  is 
the  official  seminary  that  trains  rab- 
bis for  the  Conservative  branch  of 
Judaism.  Both  seminaries  require 
the  completion  of  a  4-year  college 
course,  as  well  as  earlier  prepara- 
tion in  Jewish  studies,  for  admission 
to  the  rabbinic  program  leading  to 
ordination.  Normally  5  years  of 
study  are  required  'to  complete  the 
rabbinic  course  at  the  Reform  semi- 
nary,  including  1  year  of  preparato- 
.y  study  In  Jer^isalem.  Excep- 
tionally well-prepared  students  can 
shorten  this  5-year  period  to  a 
minintum  of  3  years.  A  student  hav- 
irlg  a  strong  background  in  Jewish 
studies  can  complete  the  course  at 
the  Conservative  '  seminary  in  4 
years,  for  other  enrollees,  the 
course  may  take  as  Ipng  as  6. 

In  general,  the  curriculums  .df 
Jewish  theological  seminaries  pro- 
vide students  with  a  comprehensive 
knowledge  oT  the  Bible,  Tahnud^ 
Rab'binic  literature,  Jewish  history, 
theology,  and  courses  in  educatioiuJ^ 
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pastoral  psychology,  ^nd  public 
speaking.  The  Reform  seminary 
places  less  emphasis  on  the  study  of 
Talmud  and  Rabbinic  literature,  it 
offers,  instead,  a  broad  course  of 
study  that  includes  subjects  such  as 
human-refations  and  community  or 
ganization.v 

Some  seminaries  grant  advanced 
academic  degrees  in  fields  such  as 
Biblical  and  Talmudic  research.  All 
Jewish  theological  seminaries  m^e 
scholarships  and  loans  available. 

Newly  ordained  rabbis  usually 
begin  as  leaders  of  small  congrega 
tions,  assisunts  lo  experienced  rab- 
bis, directors  of  Hillel  Foundations 
on  college  campuses,  teachers  in 
seminanes  and  other  educational 
institutions,  or  chaplains  in  the 
Anfijd  forces.  As  a  rule,  the  puU 
'^its  of  large  and  well  esublished 
Jewish  congregations  are  filled  by 
experienced  rabbis.  "  ^ 

Employment  Outlook 

The  demand  for  Rabbis  has 
declined  in  recent  years  *  because 
some  established  congregations 
have  closed  and  fewer  new  ones  are 
being,  formed.  As  a  result,  many 
.newly  ordained  Rajbbis  will  take 
positions  in  smaller  Jewish  commu- 
nities and  as  assistant  Rabbis  in 
larger  Jewish  congregations.  Op- 
portunities still  exist  for  Rabbis  to 
teach  in  colleges  and  universities,  to 
serve  as  chaplains  in  the  Armed  ' 
Forces,  and  to  work  in  hospitals  and 
other  institutions  or  in  one  of  the 
rtiany  Jewish  social  service  agen* 
cles.  Openings  in  established  con* 
gregations  will  come  largely  from  a 
need  to  replace  those  Rabbis  who 
retire  or  die. 

Earnings  and  Working 
Condttlons ' 

In  1974,  newly  ordained  Rabbis 
averaged  about  $17,000-$  18,000  a 
year  in  salary  and  other  benefits,  in- 
cluding housing,  pension,  etc.  Most 
established  Rabbis  earned  between 
$20,000  and  $35,000  a  year,  with 
some  eammg  as  much  as  $50,000- 


$60,000.  Incomes  vary'  depending 
on  the  size  and  financial  status  of 
the  congregation,  as  well  as  its 
denominational  branch  and  geo 
graphic  location.  Rabbis  usually 
earn  additional  income  from  gifts  or 
fees  for  offtciating  at  ceremonies 
such  as  weddings;^ 

Rabbis*  working  hours  are  deter 
mined  by  their  role  in  the  congrega- 
tion. Resides  conducting  regular 
religious  services,  they  may  also 
spend  considerable  time  in  adminis* 
trajtive,  educational,  and  communi- 
ty service  functions,  as  well  as 
presiding  over  vanous  ceremonial 
services.  Rabbis  must  also  be 
available  to  ,  serve  the  emergency 
needs  of  their  congregation  mem 
bers.' 

Sourcas  of  Additional 
Information 

Young  people  who  are  interested 
in  entering  the  rabbinate  should 
seek  the  guidance  of  a  rabbi*  Infor- 
mation on  the  work  of  a  rabbi  and 
occupations  allied  to  it  is  also 
available  from  many  of  the  local 
Boards  of  Rabbi$  in  large  communi- 
ties. Each  Jewish  theological  semi- 
nary can  supply  information  on  its 
admission  requirements. 


ROMAN  CATHOLIC 
PRIESTS  . 

(D.O.T.  120.108) 

Nature  of  tha  Work 

Roman  Catholic  priests  attend  to 
the  spi^tual,  pastoral,  moral,  and 
educational  needs  of  the  members 
of  their  church.  Their  duties  in- 
clude presiding  at  Ifturgical  func- 
tions; offering  religious  enlighten- 
ment in  the  form  of  a  sermon,  hear- 
ing confessions,  administering  the 
Sacraments,  (including  the  sacra-* 
ments  of  Marriage  and  Penance^); 
and  conducting  funeral  services 
They  also  comfort  the  sick,  console 
relatives  and  friends  of  the  dead, 
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counsel  those  in  need  of  guidance, 
and  assist  the  poor. 

Pnests  spend  long  hours  wprklng 
for  the  church  and  the  community^ 
Tn^ir  day  usually  begin^  with  morn- 
ing meditation  and  Mass,  and  may 
.end  with  the  hearing  of  confessions* 
or  an  evening  visit  to  a  hospital  or  a 
home.  ,Mapy  priests  direct  and 
serve  on  cjiurdi  cpmmittces,  work 
in  civic  aind  charitably  organiza- 
tions, and  assist  in  community 
projects. 

There  are  two  main  classifica- 
tions of  pnests — diocesan  (secular) 
and  religious.  Both  types  have  the 
/same  powers  acquired  through  ot- 
dination  by  a  bishop.  The  dif- 
ferences lie  in  their  way  of  life,  the'^ 
type^of  work  to  which  they  are  as- ' 
sikned,  and  the  dhurch  authority  to 
Vnom  they  are  immediately  sub- 
ject. .  Diocesan   priests  generally 
work  as  individuals  in  parishes  as- 
signed to  them  by  the  bishop  ^of 
their   diocese.    ReHgious   priests  * 
generally  work  as  part  of  axeligious 
order,    such    as    the  Jesuits, 
Dorhinicans,  or  Franciscans.  They 
engage  in  specialized  activities  such 
as  teaching  or  missionary  work  as- 
signed to  them  by  superiors  of  their, 
order. 

Both'  religious  and  diocesan 
priests  hold  teaching  and  adminis- 
trative posts  in  Catholic  seminaries, 
colleges  and  universities,  and>.high 
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schools  Priests  attached  to  rcli 
,gious  orcjers  staff  a  large  proportion 
of  the  inslitutfons^of  higher  educa 
.  <ion  -apd  man>  high  schools, 
whereas  diocesan  pnests  are  usually 
concerned  vtiih  •  the  .parochial 
schools  attached  to  parish  ^hurches 
and  with  diocesan  hig^h  schools  The 
,  members  of  religious  orders  do 
>nost  of  ih^  missionary  ^ork  con 
ducted  by  the  Catholic  .Church  in 
this  country  ^nd  abroad  ' 

Piaoes  of  Employme*nt  ^ 

Approximafely  57.000  pnests 
served  nearly'49  rrtilhon 'Catholics 
in  the  United  Slates  m  1974  There 
are  priests  in  nearly  ^vefy  city  and 
town  and  in  many  rufal  comnrVuni- 
ties.'  The  ,  majonty  are'  m 
metropolitan  areas,  where  most 
Catholic^  reside  Catholics  are  con- 
•  centrated  in  the  Northeast  and 
Oreat  Lakes  region^,  with  smaller 
concentrations  in  California,  Texas, 
and  Louisiana.  Large  numbers  of 
priests  are  located  in  communities 
near  Catholi«Vs^educational  and 
other  institutions.  , 

Training  and  Qther, 
Qualffl^tions 

Preparation  for  the  priesthood 
generally  requires  8  years  of  study 
'  beyond  high,  school.  Tffere  are  al- 
most 400  seminaries  offering  post- 
high  school  education.  Preparatory 
st^dj/may  begif/in  the  first  year  of 
Jiigb^hool,  at  the  c^legc  level,  or 
"^heological  seminaries  after  col- 
lege graduation. 

High  school  seminaries  prx>vide  a 
college  preparatory  program  that 
emphasizes     English  '  ^pmmar. 
spetch .^Hicxa tuifi and^Social  stu- 
dies.  Two   years^of»^&tin  are 
required  and  tl^^^:ffidy  of^odem 
language  k  encouraged.  The  semi- 
nary^ college  offers  a  liberal .  arts 
program,  stressmg  philosophy 
religroh<>4he  study  of  -man  thrbugh 
the  beh^vio?aKciences  and  history, 
and  the  neural  scienc<^  a;id  mathe 
matics.'ln  many  college  seminaries. 
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a  student  may  concentrate  in  any  of 
these  fields. 
The    remaining    4    years  of 
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preparauon  include  sacred  scrip- 
ture, apologetics  (the  branch  of 
theology  concerning  the  defense 
arid^.  proofs  of  Chrisuanity),  dog- 
^matic,  moral,  and  paste  ral  iheolo- 
gy,  homeletics  (art  ofi^reaching): 
church  history,  liturgy  (Mass),  and 
canon  law.  FleW  v^ork  expenence  is 
usually  ..reqi|ke<f  in  addition  to 
3^o6m  stu^  Diocesan  zmd  reli- 
gious pnests  attend  different  major 
•semmanes^  where  slight  vanations 
in  the  iVaimn^refiect  the  dif- 
ferences in  theS'pe  of  work  ex- 
pected of  therrr^  priests  Priests 
are  not  permitted  to  mar  ry 

Postgraduate  work  in  theology  is 
offered  at  a  ^number  of  American 
Catholic  universities  or  at  eccle- 
siastical universities  around  the 
world,  mostly  in  Rdme.  Also,  many 
priests  do  graduate  work  at  other 
universities  in  fields  unrelated  to 
tfieology.  Priests  are  commanded 
by  the  law  of  the  Catholic  Church 
^o  continue  their  studies,  at  least  in- 
Wmally,  after  ordination. 

Young  men  are  never  denied 
entry  into  seminaries  because  of 
lack  of  funds.  In  seminaries  foi^ 
Miliar  priests,  the  church  authori- 
ties'may  make,  arrangements  for 
student  scholarships  or  loans 
Those  in  religious  seninaries  are 
financed  by  coritr  butions  ^f 
•benefactors. 

Tbe  first  assignment  of  a  newly 
ordaineS*  secular  ' priest  Js  usually 
that  of  assistant  pastor  or  curate. 
Newly  ordained  priests  of  religious^ 
orders  are  assigned  to  the  special- 
ized duties  for  which  they  are 
trained  Many  opportunities  for 
greater  responsibility  exist  within 
the  church,  depending  on  the 
talents,  interests; -and  uxperiende  of 
the  individual,  * 

f  mpioyment  C^utlook 

A  growing  number  of  priests  will 
be  needed  in  the  yc^rs  ahe^  to 
provide  for  the  spi  ntual,  educa 


tional,  and  social  needs  of  the  m- 
creasing  number  of  Catholics  m  the 
Nation.  The  number  of  ordained 
priests  has  been  msuffiaent  to  fill 
the  needs  of  newly  established 
panshes  and  other  Catholic  msUtu* 
tions,  2md  to  i;^placc  pnests  whQ- 
retire  or  die.  This  situauon  is  Ifkely 
to  persist.  However,*somc  of  the  du- 
ties of  pnests  are  being  assigned  to  « 
lay  deacons.  Although  pnests 
usuaHy  Continue  to  work  longer 
ihzm  persons  in  other  professions, 
the  vaned  demands  and  long  hours 
creaie  a  need  for  young  priests  to 
assist  the  older  pr\aB.  Abo,  an  in- 
creasing number  of  pnests  -have 
bee^T  acting  in  many  diverse  areas 
of  servictfv— in  social  work^,  religious 
radio,  newspaper,  and  televisioit 
work.  arid  >v Tabor-management 
mediation.  They  also  have  been 
serving  in  foreign  posts  as  missiona- 
ries, particularly  in  countries  that 
have  a  shortage  of  pnests. 


«   Earnings  and  Working 
Cbnditiont 

Diocesan  priests  usually  rfeceive  a 
stipend  of  between  $2,000  and 
S6,000  a  year  as  well  as  nriain- 
tenance  provisions  (room  and 
board,  housekeeping,  etc. ).  Reli- 
gious priests  are  generally  sup- 
ported by  the>r  rehgious  order. 

Pnests  who  do  special  work  re- 
lated to  ^he  church,  such  as 
teaching,  usually  receive  a  partial 
saiafy  which  is  less  than  a  lay  per- 
SQih  in  ,the  same  posjtion  would 
receive.  The  difference  between  the 

usual  salary  for^  these  ^obs  and  thfi  

.  sajary  that  the  priest  receives  is 
called  '*contnbuted  service."  In 
some  of  these  situations,  housing 
and  related  expenses  r^y  be  pro- 
vided, m  other  cases,  the  pnest 
must  make  his  own  arrangements. 
Some  priests  doing  special  work 
may  receive  t^e  s?ine  compensa- 
tion that  a^  lay  person /v^ould 
"receive.  These  may  include  priests 
working   as   lawyers,  counselors, 
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consuliants«etc. 

Due  to  the  wide  ran^e  of  duties 

which  most  clerg>  have,  the  pnest 
*  often  must  work  long  at^  irregular 

hours.  His  working  conditions  var> 

vridely  with  the  type  and  area  of  a<^^ 
'  signment. 


Sourctk  of  Additional 

Information 

Young  men  interested  in  entering 

the  pnesthood  should  seek  the 
guidance  ^^nd  counsel  of  their 
parish  priest.  For  information  re- 
garding the  different  religk)\is  or- 
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ders  and  the  secular  priesthood,  as 
well  as  a  list  of  the  seminaries  which 
prepare  students  for  the  pnesthood, 
contact  the  diocesan  Direqtors  of 
Vocauons  through  the  office  of  the 
local  pastor  or  bishop,  i  
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OTHER  SOCIAL  SERVJCE  OCCUPATIONS 


COOPERATIVE 
^     EXTENSION  SERVICE 
.WORKERS 

^    (DOT  096  128) 

Nature  of  the  Work 

Extension  service  workers  are  en- 
gaged wiih  the  rural  area  popula- 
tion in  educational  work  in  fields 
such  as  agriculture,  home 
economics,  youth  activities,  and 
community  resource  development. 
They  are  employed  jointly  by  Slate 
land-grant  universities  and  the  U.S. 
Department  of  Agnculture.  Exten- 
sion workers  must  be  proficient  in 
both  subject  matter  and  teaching 
methods 

'  Extension  workers  help  rural 
families  analyze  and  solve  their 
farm  ahd  home  problems  and  aid  in 
community  improvement.  Much  of 
this  educational  work  is  carried  on 
in  groups,  through  meetings,  fours, 
»  demonstrations,  and  use  of  loca^ 
volunteer  leaders.  On  problems  that 
cannot  bc»  solved  satisfactorily  by* 
such  groiip  methods,  extension 
workers  give  individual  assistance 
In  their  work,  they  make  much  use 
of  mass  communication  media  such 
as  newspapers,  radio,  and  televi- 
sion. 

County  extension  workers  help 
farmers  produce  higher  quality 
crops  ^  and  livestock  more  effi- 
ciently. They  ^also  help  them 
develop  new  markets  and  plan 
production  to  meet  market  de- 
mands, includiYig  those  for  product 
quality  and  variety.  They  also  hejp 
community  leaders  to  improve  the 
community,  by  planning  and 
providing  for  economic  develop- 
ment, recreation,  ^  and  more 
adequate  public  facilities  such  as 
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schools,  water  sypply  and  sewer 
s>st^ms,  and  libraries  They  help 
homemakersto  provide  more  fami- 
ly *  enjoyment  from  existing 
resources,  a  higher  level  of  nutri- 
tion, and  a  more  pleasant  home  en- 
vironment Some  extension  worjsiers 
help  youths  to  become  more  useful 
citizens  and  to  gain  more  pe'rsonal 
satisfaction  through  programs  in 
career  selection,  recreation,  health, 
and  leadership.  The  essence  of  ex- 
tension work  is  to  help  people  help 
themselves  to  achieve-  the  goals 
they  think  are  important. 

County  extension  workers  are 


aided  by  State  Extenaon  Service 
^cialists.  The  job  of  these  spe* 
cifUists  is  to  keep  abreast  of  the 
latest  research  .in  their  particular 
fields  of  interest,  interpret  this  for 
use  in  extension  work,  and  help 
cpimty  extension  workers  develop 
educational  programs,  activities, 
and  events  to  lise  this  new 
knowledge.  : 

Cooperative  Extension  Services 
employ  persons  with  a  wide  range 
of  skills  and  with  specialized  train- 
ing in  all  phases  of  crop  and 
livestock  production,  conservation, 
environmental  improvement,  farm 
management  and  marketing,  family 
living,  human  development,  nutri- 
tion, home  ^management',  child 
developmeniT  sociology,  psycholo- . 
gy,  veterinary  medicfne,  engineer- 
^  ing,  textiles  and  clothing,  resource 
, economics,  and  business  and  public 
administration. 

•  The  usual  career  ladder  for  ex- 


Extension  worfctrt  help  farmers  produce  hieher  quettty  crept. 
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tension  sorters  is  from  assistant 
county  agent  to  a  more  re^x>nsible 
job  uithin  that  count),  or  in 
another  count>  m  the  State,  to  an 
assignment  on  the  Sute  Extension 
Service  staff 


Placet  of  Employment 

Extension  workers  are  located  m 
county  offices,  area  offices  serving 
multicount)  units,  and  State  offices, 
the  last  usuall)  on  the  campus  of 
the  land  grant  college  or  universitv 

Agents  are  located  in  nearly 
ever)  county  in  the  50  States,'  in 
Puerto  Rico,  and  in-  the  Distnct  of 
Columbia  County  staffs  range  m 
size  from  one  agent  (serving  a  wide 
vanety  of  clientele  interests)  to  a 
dozen  or  more  specialized  agents  in 
counties  with  high  population  den> 
sity  and  great  diversity  ^  interests 
Staffs  are  k>etffe?t^4<KC<Junties  rang- 
ing from  tne  most  rural  to  the  most 
urban. 


Training,  Other  Qualifications, 
and  Advancement 

Cooperative  Extension  Service 
agents  are  required  to  b^  proficient 
in  disciplines  related  to  the  needs 
and  programs  of  the  clientele  with 
whom  they  work  The>  must  have  a 
bachelor's  degree  in  their  subject- 
matter  field,  some  training  in  edu 
cational  techniques  is  desirable,  as 
well. 

Often,  the>  receive  traming  in  ex 
tension  techniques  in  a  pre-induc- 
tion  training  program,  and  are  up- 
graded through  , regular  in-service 
training  prograrffs  in  both  educa* 
(lonal  techniques  and  the  subject 
'  matter  for  which  they  are  responsi- 
ble In  addition  to  subject  matter 
proficiency,  extension  workers 
must  like  to  work  with  people  and 
to  help  them 

In  must  States,  specialists  and 
agents  assigned  to  multicoMnty  and 
State  staff  jobs  are  required  to  have 
at  least  one  advanced  degree  and  in 
many  they  must  have  a  Ph  D.  • 


Employment  Outlook 

Extension  services  employ  more 
than  15.600  professional  people 
The  demand  for  these  workers  is 
expected  to  increase,  especially  in 
depressed  rural  areas  As  agncul* 
tural  technology  becomes  more 
complicated,  and  as  farm  people 
becogie  more  aware  of  the  need  for 
organized  activity,«jnore  help  will 
be  sought  from  trained  Extension 
Service  personnel  The  Extension 
Service  also  ^'ill  reach  new  seg- 
ments of  the  population  as  residents 
recognize  the  value  of  its  assistance, 
particularly  in  helping  the  disad- 
vantaged 

Earnings 

The  saianes  of  e^aension  workers 
vary  by  locality,  but,  for  the  most 
part,  they  are  competitive  with 
similar  jobs  in  industry  and  govern- 
ment. 

Sourceii.  of  Addftlonat 
Information 

Additional  information  is  availa- 
ble from  County  Extension  ofQces, 
the  Slate  Director  of  the  Coopera 
tjve  Extension  Service  located  at' 
each  land  grant  university,  or  the 
Extension  Service,  U  S  Depart- 
ment of  Agriculture,  Washington, 
D  C  20250 


HOME  ECONOMISTS 

(DOT  096  128) 

Nature  of  the  Work 

Home  economists  work  to  im- 
prove products,  services,  and  prac- 
tices that  affect  the  comfort  and 
well-being  of  the  family.  Some  spe- 
cialize m  specific  areas,  such  as 
constnner  economics,  housing, 
home  management,  home  furnish 
mgs  and  equipment,  food  and 
nutntion,  clothing  and  textiles, 
and  child  development  .and  family 
relations    Others  have   a  broad 


knowledge  of  the  whole  profes- 
sional Held, 

Most  home  economists  leach. 
^  Those  in  hi^  schools  teach  stu* 
dents  about  foods  and  nutntion, 
clothing  seleaion,  constniction  and 
care;  child  developmefii;  consumer 
education;  housing  and  home 
furnishings,  family  relations,  and 
other  subjects  related  to  family  liv- 
ing and  homemakmg.  They  also 
perform  the  regular,  duties  of  other 
high  school  teachers  that  are 
descnbed  m  the  statement  on 
Secondary  School  Teachers  else- 
where  in  the  Handbook.  • 

Teachers  in  adult  education  pro- 
grams help  men  and  women  to  in- 
crease  their  understanding  of  family 
relauons  and  to  improve  their 
homemakmg  skills.  They  also  con- 
duct training  programs  on  second- 
ary, posisecondary ,  and  adult  levels 
for  jobs  related  to  home  economises. 
Special  emphasis  is  given  to 
teaching  those  who  are  disad- 
vantaged and  banc|||capped.  College 
teachers  may  combine  teaching  and 
.research  and  often  specialize, in  a 
particular  area  of  home  economics. 

Home  economists  employed  Jt>y 
pnvate  business  firms  and  trade  as- 
sociations promote  the  develop- 
ment, use,  and  care  of  specific 
home  products.  They  n)ay  do 
research,  te'st  products,  and  prepare 
advertisements  and  instructional 
materials  They  also  may  prepaf^ 
and  present  programs  for  radio  and 
television;  serve  asx:onsultants;  giVe 
lectures  and  demonstrations  before 
the  public;  and  conduct  classes  for 
sales  personwnd  appliance  service 
workers,  oome  home  economists 
study  consumer  needs  and  help 
manufacturers  translate  these  needs 
into  useful  products'. 

Some  home  economists  conduct 
research  for  the  Federal  Govern 
ment.  State  agricultural  experiment 
stations,  colleges,  universities,  and 
private  organisations  The  ]L'  S  De- 
partment of  Agriculture  employs 
th^>J^rgest  group  of  researchers  to 
do  work  such  as  study  the  buying 
and  spending  habits  of  families  in 
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supervising  nutrition 
management  aides. 


and  home 


Som«  horn*  •conomirts  work  wftHy^ung  chU6rtu 


all  socu^conomic  groups  and 
develop  budget  guides 

Home  economists  v^ho  v^ork  for 
the  Coo|>craii%e  Extension  Ser\ice 
conduct  adult  education  programs 
for  men  and  women  and  4  H  Club 
and  other  youth  programs  for  girls 
and  boys,  in  areas  such  as  home 
management,  consumer  edOcatiQn^ 
family  relations,  and  nutrition.  Ex- 
tension Service  home  economists 
also  train  and  supervise  volunteer 
leaders. and  paid  aides  who  teach 
adults  and  youth  (See  statement  on 
Coopecfltive  Extension  Service 
Workers  .elsewhere  in  the  Hand 
hook  ) 

Federal,  State,  and  local  govern 
ments  and.private  agencies  employ 
home  economists  in  social  welfare 
programs  to  advise  and  counsel 
cHents  on  the  practical  knowledge 
and   skills  needed    for  effective 
e^veryday  fanjily  living.  Thc>  also 
may    help    handicapped  home 
makers    and    fheir  families  ad 
just  to  physical  as  well  as  social  and 
emotional  limitations  by  changing 
the  arrangements  in  the  home,  find- 


Plac^r  of  Employmtnt 

About  1 28,000  people  worked  m 
home  economic  professions  in 
1974  This  figure  includes  53,000 
dietitians  and  5,800  Cooperative 
Extension  Service  worJ^ers  who  are 
discussed  in  separate  statements 
elsewhere  in  the  Handbook 

AhJout  75,000  home  economists 
are  ueachers,   about   50,000  in 
secondary  schools  and ^WOO  in  col- 
leges ^d  universities  More  than 
55,000  &re  aduJt  education  instrijc- 
tors,  some  of  whom  teach  part  time 
ij\  secondary  schools.  Others  teach 
in  community  colleges,  elementary 
schools,    kindergartens,  nursery 
schools,  and  recreation  centers.  ^ 
•   More  than  5,000  home  econcK 
mists  work  iiTpriv ale  business  firms 
and  associations.  Several  thousand 
are  in  research  and  social  welfare 
programs.  A  few  are  self-employed 
Although  most  home  econojmists 
are  women,  men  are  entering  the 
profession  in  increasing  numbers. 
Most  men  specialize  in  foods  and 
institutional  management,  although 
^me  are  in  the  family  relations  and 
child  development  field,  applied 
arts,  ^consumer    education,  and 
•other  areas.  *• 


ing  efficient  ways  to,  manage 
household  chores,  aiding  m  the 
Resign,  selection,  and  arrajigemcnt 
of  eqyipment,  and  creating  other 
methods  and  devices  to  enable  dis- 
abled people  to  function  at  their 
highest  possible  level.  Other  home 
economists  in  welfare  agencjes  su- 
pervise or  train  workers  who  pro- 
vide temporary  or  part-time  help  to 
houseKolds  disrupted  by  illness. 

Home  economists  in  health  serv- 
ices   provide    special    help  .  and 

guidance   in  home  management, 

consumer   education   ^nd  family 

economics  as  these  relate  to  family 

health  and  well-being.  Activities  of 

home  economists  working  in  health 

programs  include   the  following. 

making  home   visits,  conducting 

clinic  demonstrations  and\lasses  in 

homcmakmg  skills,  counseling  in 

the    management    of   time  and 

resources,     including     Qjiancial , 

aspects,  assisting  mentally  retarded — waences  and  liberal  arts— particu- 
parents, IP  developing  their  poten- 
tial  skills  for  child  care  and  home 
manage*ment,  working  with  agen 
cies'and  community  resources,  and 


Training,  Othar  Qualfdcatfont,-.^ 
and  Advancamant 

About  360  college«7Tff7Imversi- 
ties  offef  a  bachelor's  degree  m 
home  economics,  which  qualifies 
graduates  for  most  entry  positions 
m  the  field.  A  master's  or  doctor's 
degree  is  required  for  college 
teaching,  for  certain  research  and 
supervisory  positions,  for  work  as 
an  extension  specialist,  and  for 
some  jobs  in  nutrition. 

Home  economics  majors  study 


larly  social  sacnojfes— as  well  as  spe- 
cialized homj,  c<?onomlcs  courses. 
They  may  concentrate  in  a  particu- 
lar area  of  home  economics  or  in  ^ 
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v^hat  IS  called  general  home 
economics.  Advanced  courses  in 
chemisiT)  and  nuUiiion  are  tmpor 
tant  for  v^ork  in  foods  and  nuintion, 
science  and  staUstics  for  research 
v^ork,  and.  journalism  for  advertis- 
mg,  public  relations  work,  and  all 
othe|  work  m  the  communications 
field.  To  teach  home  Economics  in 
high  school,  students  must 
"complete  the  courses  required  fur  a 
teacher  s  certificate. 

Scholarships,  feiiowships,  and 
assistantships  are  available  for  un- 
dergraduate and  graduate  study 
Although  colleges  and  univ'«;^ities 
offer  most  of  these  fmancial  graMs, 
government  agencies,  research 
foundations,  businesses,  and  the 
American  Home  Economics  As- 
sociation  Foundation  provide  addi- 
tional funds. 

Home  economists  must  be  able  to 
work  with  people  of  various  in- 
comes and  Cultural  backgrounds 
aod  should  have  a  capacity  for 
leadership.  Poise  and  an  interest  in 
people  also  are  essential  for  those 
who  deal  with  thr  public.  The  abili- 
ty to  write  and  speak  well  is  impor- 
tant. Among  the  subjects  recom- 
mended for  high  school  students  in- 
terested in  careers  )/\  this  field  are 
home  economics,  speech,  English, 
health,  mathematics,  chemistry, 
and  the  social  sciences 

Home  economists  frequ*ently  gam 
expedience  as  teachers  and  ad'vance 
to  positions  in  business,  extension 
service  work,  and  teacher  educa- 
tion. 


Employment  Outlook 

Home  economists,  especially 
those  wlshifie  to  teach  in  high 
schools,  will  tace  keen  compcution 
for  jobs  through  the  mid-l980's. 
Other  areas  of  home  economics 
also  will  experience  competitive  job 
market  conditions  as  those  unable 
to  find  teaching  jobs  look  for  other 
positions.  However,  for  those 
willing  to  continue  their  education 
toward  an  adyanced  degree,  em- 
ployment prospects  m  college  artd 


university  teaching  are  expected  to 
be  good. 

Although,  employment  of  home 
economists  is  expected  to  grow 
more  slowly  than  the  average  fo^«H 
occupations,  many  jobs  j  will 
become  available  each  year  to 
replace  those  who  die,  retir^,  or 
leave  th«  field  for  other  reason 
Growth  will  result  from  increasii 
awareness  of  the  contributions 
can  be  made  by  professionally 
trained  ho.me  economists  m  quality 
child  care,  nutntion,  housing  and 
fumishio^i*  desi^,  consumer  edu 
cation,  and  ecology  They  also  will 
be  needed  to  promote  home 
s^^roducts,  to  act  as  consultants  to 
consumers,  and  to  dpL./6ear?b  for 
improvfc^nent  of  hoi/e  products  and 
services.  The  \  ocationaJ  Education 
Amendn>ents  of  1968,  which  pro- 
vide funds,  for  consumer  and 
homemaking  educatTc^  at  ih^ 
secondary,  ^  postsecondary,  and 
adqk  levejs,  and  focus  on  the  needs 
of  low-income  families,  should 
further  ^urnulatp  the  need  for  home 
economists. 


Earnings  and  Working 
Conditions  *^ 

Home  ecohomios  teachers  in 
public  schoofs  generally  receive  the 
same  salaries  as  other  teachers.  In 
1974,  the  average  starting  salary  of 
public  school  teachers  with  a 
bachelor's  degree  was  S7,700,  ac- 
cording to  ,  a  National  Education 
Association  survey-  Public  school 
teachers  veith  a  master's  degree 
received  average  starting  salafiefs  of 
'  S8,600.  Hxperienced  teachers 
averaged  $1  1,800  Median  salaries 
*of  women  ti:aching  m  colleges  and 
univ«rsities  in  1974  ranged  from 
S9,700  for  instructors  to  518,200 
for  professors. 

The  Federal  Government  paid 
home  economists  with  bachelor's 
degrees  starting  salaries  of  S8,500 
and  $10,500 'in  late  1974,  depend 
ing  on  their  scholastic  record 
Those  'W'lth  additional  education 
and^  experience  generally  e^nied 
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fttym  512,800  to  $21,800  or  more, 
depending  on  the  type  of  position 
4nd  level  of  responsibility  In  late 
1 974,  the  Federal  Government  paid 
expenenced  home  economists 
average  salaries  of  5 1 9, 1 00  a  year. 

Cooperative  Extension  Service 
workers  on  the  ^  county  level 
averaged  511,800  while  those  on 
the  Sute  level  averaged  516,400  in 
in  general,  home  economists 
earn  about  one  aijd  one-half  times 
as  much  as  the  average  for  all  non- 
supervisory  workers  in  private  in- 
dustry,  except  farming. 

Home  economists  usually  work  a 
40  hour  week.  Those  in  teaching 
and  extension  service  positions, 
however,  frequently  wjofk  longer 
hours  because  they  are  expected  to 
be  available  for  evening  lectures, 
demonstrations,  ^and  other  ^york.* 
Most  home  economists  receive 
fnnge  benefits,  such  as  paid  vaca- 
tion, sick  leave,  retirement  pay,  and 
insurance  benefits. 

Sources  of  Additional 
information 

A  list  of  schools  granting  degrees 
in  home  economics  and  additional 
information  about  home  economics 
careers,  the  types^  of  home 
economics  majors  offered  in  each 
school  granting  degrees  in  home 
economics,,  and  graduate  scholar- 
ships are  available  from: 

Amencan  Home  Economics  Association, 
2010  Massachusetts  Ave  NW , 
Washington,  D  C  20036 


RECREATION  WORKERS 

Q 

(D.O.T.  079.128.  159.228.  187.118. 
195.168.  195.2^8)  ^ 

Nature/otthe  Work  \ 

Participafion  in  organrzed  recrea- 
tion activities  has  become  an  in- 
tegral part  of  the  increasing  leisure 
time  enjoyed  by  many  Americans. 
Recreation  workers  plan,  organize. 
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and  direct  individual  ^and  ^roup 
recreation  activiues  to  help  people 
betle^  enjoy  their  nonVrorking 
hours 

Recreation  workers  organize;  and 
learf  social,  cultur^.  and  physical 
education  progfams  a:  cbmmunit) 
centers,  ho^itals,  workpUces. ' 
camps,  and  playgrounds  for  p^ple 
of  vanous^ages  and  interests  They 
also  manage  recreation  facilities 
and  ^tudy  the  recreation  needs  of 
grouRgand  communities  There  are 
severa?^>»4«^'pes  of  recreation 
wdrkers  ,  recreation  directors,  su- 
pervisors, leaders,  and  activity  spe- 
cialists 

Recreation  directors  are  responsi 
bie  for  the  management  and  ad 
mirti$tration  of  recreauon  pro- 
grams They  may  evaluate  the 
rec^reatlon  nee4s  of  the  population 
they  serve,  and  plan  acuvities  ac- 
cording to  these  needs  They  'also 
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hire  personnel  and  prepare  an 
opefaung  budget.  Pajiicularly  m 
smaller  recreauoosij^'ograms,  the 
director  ^Iso  maj^u^gUy  supervise 
various  activities  ' 


Recreation  leaders  v^ho  give  in* 
strucuon  m  spefftaiues  such  as  art, 
mus;c-«  draina,  sv^imming,  or  tennts 
are  called  aaiviry  specialists.  They 
often  conduct  classes  and  coach 


Recreation  superviix^fi^  'may  plan^  teams  in  the  activity  in  which  they 


recreation  activities  or  ussisi  the 
director  in  doing  this.  The>  then  im- 
plent^nt  th&e  activities;,  oversee 
their  operation,  and  evauiatc  their 
success  They  suF>crvisc  the  recrea- 
tion leaders,  activity  specialists,  and 
maintenance  workers,  and^nstrtict 
them  in  man>  of  the  skills  required 
to  efficiently  run  a  recreatiori'pro- 
gram 

Recreation,  leaders  work  directly 
*ith  the  participants  in  recreation 
programs  ,and  are  resf>onsible  for 
the  program's  day-to-day  opera- 
tion They  may  give  instruction  in 
crafts,  games,  sports,  and  other  ac- 
tivities and  keep  reports  and 
records  relating  to  these  activities. 


specialize,  A  camp  counselor  is 
generally  a  recreation  leader  and 
may  also  be  an  activity  specialist. 
-Recreauon  leaders  usually  work 
under  the  direction  of  a  supervisor. 

The  services  of  recreation  work- 
ers are  used  in  many  different 
settings.  Recreauon  personnel  em- 
ployed by  k>c^l  government  and 
voluntary  agencies  provide  leisure- 
time  BCUviues  at  neighborhood 
playgrounds  and  indoor  recreauon 
cer\ters^They  furnish  instrucuon  in 
the  arts,  crafts,  and  in  sports.  They 
may  supervise  recreauonal  activi- 
ties at  correctional  instituuons  and 
work  closely  with  soaal  workers  to 
organize  programs  for  the  young 
and  the  aged.  School  recreation 
staff  organize  the  Jeisure-time  ac- 
tiviues of  school-ag^  children  dur- 
ing schooldays,  weekends,  and  va* 
cations. 

Under  the  supervision  of  a  camp 
director^  recreation  leaders  and  ac* 
tivity  specialists  lead  and  instruct 
campers  in  nature-oriented  forms 
of  recreauon  such  as  swimming, 
hiking,  and  horseback  riding,  as 
well  as  arts,  crafts,  and  other  sports. 
Some  camps  provide  campers  with 
specialized  instruction  in  a  particu- 
lar area  such  as  music,  drama,  gym* 
nasties,  or  tennis.  In  resident 
camps,  the  staff  also  must  insure 
that  the  campers  have  adequate  liv* 
ing  conditibns. 

Recre^ion  personnel  in  industry 
and  in  the  Armed  Forces  organize 
and  direct  recreation  rooms, 
athletic  programs  such  as  bowling 
and  Softball  leagues,  social  .func- 
tions, and  other  leisure  activities  for 
company  employees  and  service 
men  and  women. 

Therapeutic  recreation  is  a  spe- 
cialized field  within  the  recreation 
profession  It  provides  recreational 
services  to  aid  in  recovery  or  adjust- 
ment to  illnessf  disability,  or  a 
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spcctfk-  social  problem  Recreation 
specialists  nia>  v^ork  vvith  the  physi  * 
csi^ly  handicapped  in  a  school  oi 
rchabihiaiion  center,  \Mth  mcnial!> 
ill  or  retarded  persons  .n  public  ut 
pnvate  institiition,  or  v>tth  ju>enile 
delinquents,  older  citizens,  or  disa 
bled  veterans.  The  pbs  m  this  spe 
cialt>  are  J^gel>  comparable  to 
those  foEyrccreation  workers  m 
other  settings. 


Places  of  Eni()loyment 

More   than   65,000  recreation 
v^orkers  were  employed  ^ear  round 
in  1974,  near>>  one-half  of  them 
were  women  Govecnment  recrea- 
tion^ departments  eniplo>ed  about 
one-hatf,  pnmanl>  m  local  recrea 
tion   departments.    Man>  others 
worked  for  schools,  commercial 
recreation     establishments  like 
camps  ur  resort  hotels,  and  non 
profit  voluntar>  organl^atlons  such' 
as  athletic  or  scouting  organl^a 
tions,  churches,  and  communit>  or 
ganizations. 

0*er*two-fifths  of  all  >ear  round 
recreation  workers  are  employed 
part  tyne  Man>  of  these  are  stu 
dents  who  wock  for  local  govern 
m^nt  recreation  progranrts  An  addi 
tiunal  100,000  recreation  workers 
were  employed  for  the  summer 
months  only ,  dunng  1 974.  Seasonal 
workers  are  mostly  college  students 
and  teachers  whu  wurk  pnmanly  as 
recreation  leaders  and^'amp  coun- 
selors. 

Recreation  workers  are  em- 
ployedmostly  in  urban  areas  where 
many  people  most  use  the  same 
playgrounds  and  recreation  centers. 
Camp  recreatiun  workers,  however, 
often  work  in  rural,  less  populated 
area^vof  the  country.  Camp  recrea- 
tion workers  are  employed  at  re- 
sident, day,  family,  and  travel 
camps.  Except  for  the  directors  of 
very  large  camps  and  workers  at  the 
few  camps  which  remain  open  year- 
round,  camp  recreation  workers 
generally  are  employed  for  2  ur  3 
months  only  dunng  the  summer. 


TralrUn;,  Othtr  QuaKfications, 
and  Advancamant 

Formal  training  m  a  college 
recreation  cumculum  is  becoming 
increasingly  important  for  those 
seeking  a  career  m  recreaDon. 

Recreation  directors  generally 
should  have  a  bachelor's  degree, 
preferably  m  recreation,  as  well  as 
considerable  expencnce.  Advanced 
courses  leading  to  a  master *s  degree 
often  are  desifable  for  persons  in- 
terested in  higher  level  administra- 
tive positions  and  are  usually  neces- 
sary for  teaching  at  a  college  or 
university.  Those  N^ith  a  bachelor *s 
degree  usually  begin  as  supervisors 
or  r^reation  leaders,  and  may  ad- 
vance to  a  director  position. 

A  high  school  education  is 
generally  tlys  minimum  require- 
ment for  recreation  leaders.  How- 
ever, an  associate  degree  in  recrea- 
tion or  a  related  subject  from  a 
community  or  junior  college  usually 
is  preferred  for  both  year-round 
and  seasonal  employment.^^n  addi- 
tion, those  with  college  training 
generally  start  at  a  higher  salary  and 
have  better  advancement  opportu 
nities  Activity  specialists  must  have 
specialized  training  in  a  particular 
field,  such  as  art,  music,  drama,  or 
athletics  In  most  cases,  an  as- 
sociate degree  m  recreation  w>th  a 
concentration  in  one  of  these  areas 
di  a  bachelor's  degreed  recreation 
or^^Qpe  of  the  arts  is  necessary  for 
year-found^ploy ment  Ingeneral, 
camps  pr«r  those  with  some 
college  background  to  work  as 
♦counselors  or  activity  specialists. 

In  March  1974^  200  community 
colleges  and  186  4  year  colleges, 
and  universities  had  recreation. and 
parks  curnculums.  In  addition,  92 
graduate  programs  were  offered. 
The  typical  program  Of  recreation 
study  includes  courses  in  communi 
cartons,,  natural  sciences,  the  hu 
manities,    philosof5hy,  sociology, 
psychology,   drama,   and  music 
Specific  courses  in  recreation  in 
elude  group  leadership,  prbgram 
planning  and  organization,  health 
and  safety  procedures,  outdoor  and 
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indoor  sports,  dance,  arts  and 
crafts,  and  field  v^ork  in  which  the 
student  obtains  actual  recreation 
leadership  expenence.  Students  in  ' 
tcrested  m  industnal  or  other  types 
of  commercial  recreation  may  find 
It  desirable  to  lake  courses  in  busi- 
ness administration,  those  in- 
tcrested  in  therapeutic  recreatjori 
should  take  courses  in  psychology^ 
health  education,  and  sociolog/. 

Young  people  -planning  careers 
as  recreation  workers  must  have  the 
ability  to  motivate  people  amf  be,  * 
sensitive  to  their  needs.  Good  - 
health  and  physical  stamina,  often 
are  required.  Activity  planning 
frequently  calls  for  creativity  and 
resourcefulness.  Recreation  work- 
ers should  be  able  to'  accept  re- 
spon^bility  and  exercise  judgment  ' 
since  they  usually  work  alOnc.  To 
increase  their  leadership  skills 
and  understanding  of  people,  stu- 
dents should  obtain  relaffcd  work 
expenerKe  in  high  school  and  col- 
lege. They  may  do  volunteer,  part- 
time,  or  summer  work  in  recreation 
departjnents,  camps,  youth-serving 
oF^anizations,  institutions,  and 
c^ihmonity  centers* 
/After  a  few  years  experience, 
recreation  leaders  or  activity  spe- 
cialists may  become  recreation  su- 
pervisors. Although  promotions  to 
administrative  position^  may  be 
easier  for  persons  with  graduate 
tfVining, .  advancement  is  usually 
possible  through  a  combination  of  , 
education  and  experience. 

*  En[iployn)ant  Outlook ,  t 

The  employment  of  recreation 
workers  is  expected  to  rise  faster 
than  the  average  for  all  occupations 
through  the  mid-l980;s  as  public 
pressure  for  recreation  areas  results 
in  the  creation  of  many  new  parks, 
playgrounds,  and  national  forests. 
Increased  attention  to  physical  fit- 
ness by  government,  educators,  and 
others  may  produce  a  rise  in  public 
and  industrial  recreatibn  programs. 
Longe>  life  and  earlier  retirements^ 
also  will  increase  the  demand  for 


ERIC 


542 


532 


OCOJPATIONALOUTLXXJK  HANDBOOK 


recreation  programs  for  retired  per 
sons  All  of  these  factors  will  in- 
crease the  need  for  recreation  work  • 
cr^  and  stimulate  growth  in  the  oc- 
cupation. 

The  level  of  formal  education 
and  amount  'of  related  work  ex- 
perience will  become  increasingly 
important  as  more  reci^tion  grad- 
uates compete  for  positions  Those 
with  a  2-year  degree  or  less  will 
generally  be  limited  in  advance- 
ment opportunities  Those  with  a 
bachelor's  degree  should  have  a 
favorable  employment  outlook, 
with  increasing  competition  during 
economic  slowdowns  when  recrea- 
tion employment  m  both  the  public 
and  pnvate  sectors  may  be  adverse- 
ly affe6ted  Opportunities  for  those 
with  a  master's  or  Ph  D  degree 
should  be  good  in  teaching,  super- 
visory,  and  administrative  positions. 

Job  experience  prior  to  gradua- 
tion will  greatly  help  a  graduate  find 
a  position  Applicants  with  the  most 
related  job  experience  will  receiv^ 
the  more  responsible  and  higher 
paying  positions 

Many  opportunities  will  be 
avaifable  for  part-time  and  summer 
employment  as  recreation  leaders 
and  assistants  in  local  government 
recreation  programs  Many  of  the 
summer  jobs  will  be  for  counselors 
and  activity  specialists  in  camps. 

Earnings  and  Working 
Condltiohs 

Starting  salaries  for  recreation 
leaders  with  a  bachelor's  degree  in 
State  and  local  governments 
averaged  abdut  S8,000  in  1974,  ac- 
cording 10^  survey  by  the  Public 
Personnel  Association  There  was  a 
wide  saJar)^  range  among  em- 
ployers—in,  general,  salaries  were 
highest  in  the  west  and  lowest  in  the 
south  Average  earnings  for  recrea- 
tion workers'are  higher  than  those 
for  nonsupcrvisory  workers  in 
private  industry,  except  in  farming. 
AccoFding  to  the  National  Recrea- 
tion and  Park  Association,  rccrea- 
tiori  workers  with  a  l  year  degree 


usu^ly  started  at  aBout  S6,500  in 
1974,  those  with  a  bachelor  s 
degree,  about  $8,000;  with  a 
master's  degree,  $9,-10,000;  with  a 
Ph.  D.,  $1 1-12,000.  A  person  with 
at  least  a  bachelor's  de^ce  and 
considerable  (5-6  years)  ex- 
perience  averaged  about  S 1 4- 
15,000.  Recreation  directors'  sala- 
ries ranged  from  SI  1,000  to  more 
than  $20,000  depending  on  their 
responsibilities. 

Starting  salaries  for  recreation 
workers  jjp  the  Federal  Government 
in  late  1974  were  S8,500  for  appli- 
cants havinfa  bachelor's  degree, 
SI 0,500  with  a  bachelor's  degree 
plus  1  year  experience,  512,841 
with  a  bachelor's  plus  2  years  ex- 
perience or  a  master's  degree,  and 
S15,481  'with  ^L_hachelor's  plus  3 
years  experience  or  a  Ph.  D. 

The  average  week  for  recreation 
personnel  is  35-4Q  hours.  Many 
camp  recreation  workers  live'  at  the 
camps  where  they  work,  and  their 
room  and  board  is  included  in  their 
salaries.  Most  public  and  private 
recreation  agencies  provide  from  2 
to  4  weeks  vacation  ami  other 
fringe  benefits  such  as  sick  leave 
and  hospital  insurance. 

A  person  entering  the  recreation 
field  should  expect  some  night  work 
and  irregular  hours  since  they  often 
work  while  others  are  enjoying  lei- 
sure time.  Recreation  woricers  often 
spend  much  of  their  time  outdoors 
when  the  wfeather  permits. 

Sourcat  of  Additional 
Information 

Information  about  recreation  as  a 
career,  employment  opportunities 
in  the  field,  and  colleges  and 
universities  offering  recreation  cur- 
riculums  is  available  from. 

Natjoria]  Industnal  RecreaUon  Assocution, 
20  North  Wackcr  Dr.,  Chicago,  III. 
60606. 

NauonaJ  Recreation  and  Parks  Assocuuon. 
1601  North  Kent  St.,  Ariington.  Va. 
,   22209*.  _ 

For  information  on  careers  in 
camping  and  job  referr^s,  contact. 


AmerKan  Camping  AssocsaDon,  Bradford 
Woods,  Martmsvilic,  Ind.  46 1 5 1 . 


SOCIAL  SERVI<!e  aides 

Naturt  of  th*  Work 
• 

Social  service  or  human  service 
aides  enable  social  service  agencies 
to  help  greater  numbers  of  p>eople 
by  providing  services  which  supple- 
ment the  work  of  profession^  so- 
cial workers  and  rehabilitation 
counselors.  Most  social  service 
aides  work  under  the  close 
guidance  and  supervision  of  other 
professional  staff. 

Social  service  aides  serve  as  a 
link  between  professional  social 
>vorkers  or  rehabilitation  Coun- 
selors and  people  who  seek  help 
from  social  agencies.  Aides  explain 
the  services  and  facilities  of  the 
agency  and  help  new  applicants  fill 
out  any  required  forms.  In  some 
agencies,  aides  visit  the  client's 
home,  interview  friends  aiTd  rela- 
tives, and  check  documents  such  as 
marriage  licenses  or  Birth  cer- 
tificates to  determine  an  in- 
dividual's or  family's  eligibility  for 
financial  assistance  or  other 
services. 

Much  of  the  routine  paperwork 
required  in  welfare  programs  may 
be  done  by  social  service  aides. 
They  may  keep  records  on  clients 
up  to  date,  maintain  a  filing  system 
of  reports  or  a  control  system  for 
periodic  case  reviews,  and  fill  out 
school  enrollment,  employment, 
medical,  and  compensation  forms,  ^ 
Due  to  the  wide  variety  of  social 
services,  social  service  aides  work 
in  many  different  job  settings  and 
perform  a  range  of  different  job 
functions.  Aides  usually  referred  to 
as  casework  aides  or  assistants.  Often 
work  directly  with  clients.  They 
may  help  clients  locate  and  obtain 
adequate  housing,  find  jobs,  or 
counsel  parents  about  their  chil-  ' 
dren's  dress  and  appearance. 
Casework  aides  serve  as  advocates 
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for  wlicnti  b>  going  with  ihem  lo 
clinics  to  insure  that  the>  receive 
needed  medical  care  or  b>  helping 
them  effective!)  communicate  their 
needs  to  institutions  that  provide 
educational  or  vw.elfare  sen  ices. 

Hom^maktr  aides  hefp  clients  im 
prove  thekr  ^ills  m  shopping,  clean^ 
ing,  'sewing,  budgetiag,  famil> 
health  and  h>giene.  child  care,  and 
meal  planning  and  preparation. 
The>  are  assigned  to  a  home  for  I 
da>  or  more  a  week,  or  instruct 
groups  of  adults  at  a  communit)  or 
neighborhood  center. 

An  important  facet  of  the 
homemaker  aide's  work  is  the  ac- 
tual demonstration  of  homemaker 
skills.  Stressing  the  importance  of 
regulanty  and  routine  in  the  home, 
they  set  up  a  schedule  of  weekly  ac- 
tivities. They  get  down  to  particu- 
lars of  housekeeping  by  teaching 
homemakers  how  to  clean  stoves 
and  refngerators,  prepare  meals 
from  leftovers,  or  recognize  a  bar- 
gain m  inexpensive  material  for 
clothing.  They  encourage  home- 
makers  to  take  advantage  of  cost- 
saving  oppQrtunities  such  as 
the  barber  school  for  haircuts,  the 
thrift  shop,  surplus  foodsy  and  free 
recreation.  In  addition  to  teaching 
domestic  skills,  some  homemaker 
aides  also  help  clients  obtain 
needed  social  services'  and  oia)  do 
housekeeping  chores  during  .  a 
parent's  illness 

Some  workers  called  neighbor 
hood  workers  personally  contact  the 
residents  of  an  area  to  explain  and 
discuss  agency  services.  They  learn 
the  needs  of  individuals  and  fami- 
lies and  refer  routine  cases  to  a 
counselor  or  to  the  approf^riate 
community  service  jgency.  Tfiey 
report  more  difficult  problems  to  a 
supervisor.  Neighborhood  workers 
may  inform  residents  about  job 
openings,  available  housing,  job 
tramtng  opportunities,  and  pubttc 
services.  On  a  broader  scale,  they 
assist  in  the  organization  of  block 
and  other  neighborhood  groups  to 
QOnduct  programs  that  benefit  the 
^jrighborhood.  foster  a  sense  of 


community  responsibility  among 
residents,  and  encourage  participa 
tion  in  the  anti  poverty  programs  of 
social  service  agencies.  They  also 
may  assist  in  routine  neighborhood 
surveys  and  counts,  keep  records, 
and  prepare  reports  of  their  activi- 
ties for  the  supervisor. 

Employment  aides  actively  seek 
Qiit  the  disadvantaged  and  help 
prepare  them  for  employment  by 
giving  them .  assistance  in  getting 
spectal^^aining  and  counseling. 
Working  in  neighborhood  centers 
or  mobile  units,  they  locate  can- 
didates for  available  jobs  and  train- 
ing programs  by  contacting  unem  , 
ployed  residents  in  pool  roonts,- 
laundromats,  and  street  comers  or 
through  employment  or  welfare 
agency  referrals.  They  give  the 
unemployed  information  about  the 
services  of  the  local  State  employ- 
ment servi,ce  office,  available  job 
and  training  opportunities,  and  help 
them  fill  out  the  necessary  applica 
tion  forms.  After  clients  are  em- 
ployed, aides  maintain  contact  to 
help  workers  adjust  to  the  new 
work  environrpent  and  to  iron  out 
minor  difficulties. 

Another  occupation  tl\at  has 
mucii  in  common  with  social  serv 
ice  aides  is  child  care  aide.  They 
help  care  for  children  of  working 
mothers  at  child  development 
facilities  and  day  care  centers. 
Child  care  aides  feed,  entertain, 
and  otherwise  care  for  children  who 


are  usually  too  young  to  attend 
school.  Under  the  direction  of  sp- 
cii\  workers,  teachers,  and  other, 
professionals,  they  help  children 
develop  soaally  and  prepare  for 
elementary  school.  Aides  alsO  may 
teach  children  counting,  arithmetic, 
art,  music,  and  other  subjects  that 
stimulate  their  curiosity  and  ability 
to  think.  In  addition,  they  may  work 
along  with  the  child's  family  to  help 
insure  that  the  child  is  adequately 
fed  and  clothed  and  receives  regu- 
lar medical  and  dental  care. 

Apart"  from  these  specific  duties, 
the  most  useful  functions  of  social 
service  aides  are  to  be  available 
when  needed  to  offer  encourage- 
ment atid  counsel,  and  to  act  as  ad- 
V  ocates  for  the  needs  of  those  in  the 
community  which  they  serve. 

Places  of  Employment 

About  70,000  people  worked^Jts 
social  service  aides  in  1974,  ap- 
proximately 4  out  of  5  were  women. 
Most  work  in  the  inner  cities  of 
large  metropolitan  areas. 

More  than  half  of  all  social  serv- 
ice aides  work  for  government  de- 
partments and  agencies  primarily 
on  the  State  and  local  levels.  They 
work  for  community  and  neighbor- 
hood organizations  and  centers, 
welfare  and  social  service  agencies, 
residential  welfare  facilities  for  chil- 
dren or  adults,  and  rehabilitation 
agencies  serving  the  j)lind,  disabled, 
and  otherv^ise  disadvantaged. 

y 

Training,  Othar  Qualtflcationt, 
and  Advancamant 

Graduation  from  high  school 
generally  is  not  required  for  social 
service  aide  jobs.  Employers  do  not 
always  look  f6r  the  mcfst  highly 
skilled  applicants.  An  individuaPs 
need  for  work,  as  well  as  potential 
for  upgrading  his  or  her  skills  and 
making  a  useful  contribution  to  the 
agency,  often  iS  considered.  For 
employment  in  some  agencies,  an 
examination  or  registration  on^  a 
civil  service  list  may  be  required. 
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Persons  seeking  jobs  as  social 
service  aides  should  get  along  well 
with  people  and  be  able  to  work  as 
part  of  a  team  They  should  be  tact- 
ful, courteous,  and  want  to  help 
others. 

Homemaker  aides  should  be  per- 
sons who  have  demonstrated  com- 
petence in  managing  a  home  and 
rearing  children.  Workers  assigned 
to  Puerto  Rican  or  Mexican-Amer- 
ican communities  should  speak  and 
understand  Spanish.  Some  social 
service  ^^i^*^ jobs  require  typing 

foyers  emphasize  the 
development  of  career  ladders  with 
opportunities  for  advancement 
through  a  combination  of  on-the- 
job  training,*  work  experience,  and 
Vurther  education.  Aides  usually  are 
trained  on  the  k>o  from  I  to  several 
months.  TYiojc  without  high  school 
diplomas  often  receive  classroom 
instrucjidn  to  help  them  pass  a  high 
schpcH  equivafeifcy  examination. 

^try  level  positioji^  as  employ- 
ment aides  can  lead  to  a  job  as  an 
employment  interviewer,  and,  after 
special  training,  to  employment 
counselor.  Employing  agencies 
frecmijitlv  pay  part  of  the  cost  of 
furtner  education  for  social  services 
aides.  y 

Employrn^nt  Outlook 

Employment  of  social  service 
aides  is  expected  to  grow  muph 
faster  than  the  average  for  all  occu- 
pations through  the  mid-l980*s. 
Many  opportunities  are  expected 
for  part-time  work.  A  large  number 
of  openings  will  arise  from  the  need 
to  replace  aides  who  die,  retire,  or 
traiirfer  to  other  jobs. 

Employnlent  in  this  field  will 
stem  from  population  growth,  cou- 
pled with  this  country's  continuing 
commitment  to  aid  those  who  are 
disadvantaged,  disabled,  or  unable 
to  care  for  themselves.  In  addition, 
as  social  welfare  services  and  pro- 
grams expand,  social  service  aides 
increasingly  will  be  used  for  much 
'of  the  routine  and  less  r^ponsible 


work  now  done  by  professional  per- 
sonnel. 

Earnings  and  Woridng 
CondHiont 

Full-time  social  service  aides  with 
no  prior  experience  or  minimurrt 
education  earned  salaries  ranging 
from  SStOOO  to  $6,500^  a  year  in 
1974.  Those  with  experience-or  ad- 
ditional education  usually  earned 
more.  The  Federal  , Government 
paid  beginning  social  ^rvice  aides 
salaries  of  from  $5,294  to  $?,5CK)  in 
late  1974  depending  upon  their 
education  and  prior  work  .ex- 
.  perience;  experienced  aides  earned 
as  mugh  as  $10,520.  Many  aides  ia 
both  public  and  private  agencies 
wolTc  part  time  and  earn  less. 

Although  they  work^much  of  the 
time  in  offices  of  social  service  de- 
partments and  agencies,  they  may 
freqwfntiy  visit  the  homes  of  clients 
or  offices  of  other  social  service 
agencies,  hospitals,  and  business 
establishments.  Aides  often  must 
work  evenings  or  weekends  when 
clients  can  be  reached. 

SourcM  of  AddKionai 
Information 

Information  on  requirements,  for 
social  service  aide  jobs  is  available 
from  city,  county,  or  State  depart- 
ments of  welfare  or  social  services, 
community  or  neighborhood 
development  agencies,  and  local  of- 
fices of  the  State  employment  ser- 
vice. 


SOCIAL  WORKERS 

{p/yj.  195.108,  .118,  .168,  and 


.208,  .228) 


Natura  of  fha 


The  ability  of  people  to  live  effec- 
tively in  society  is  often  hampered 
by  problems  that  range  from  per- 
sonal ones  to  those  arising  from  so- 
cial unrest  within  a  group  or  com- 
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munity.  These  problems,  ag- 
gravated by  the  growing  complexity 
of  society,  have  greatljQncreased 
the  need  for'soci^l  services.  Social 
workers  assist  individuals,- families, 
groups  and  communities  in  using 
these  services  ,to  solve  their 
problems. 

The  three  basic  approaches  to  so- 
cial work  arc  casework group 
work,  and  Community  organization. 
The  approach  chosen  is  usually 
determined  by  the  nature  of  the 
problem  and  the  time  and  resources 
available  for  solving  rl.  Social  work- 
ers often  combine,  these  .'ap- 
proaches in  dealing  with  a  specific; 
problem. 

In  casework,  social  workers  use 
interviews  to  identify  the  problems 
of  individuals  and  ^families.  They 
then  help  people  to  understand  and 
solve  their  problems  and  to  secure 
needed  services,  education,  or  job 
training.  In  group  work,  social 
workers  help  people  to  understand 
both  themselves  and  others  better, 
to  overcome  racial  and  cultural 
prejudices,  and  to  work  together, 
with  others,  in  achieving  a  common 
goal.  They  plan  and  conduct  group 
activities  fol*  children,  adolescents, 
older  persons  and  other  adults  in  a 
variety  of  settings  such  as  settle- 
ment houses,  hospitals,  homes  for 
the  aged,  and  correctional  institu- 
tions. Jn  community  organization, 
social  workers  coodinate  the  efforts 
of^^gfoups,  such  as  political,  civic, 
reli^ous,  business,  and  union  or* 
ganizations,    to    combat  social 
problems  through  community  pro- 
am^.   For  a  neighborhood  or 
;er  area,  they  may  help  pjan  and 
velop  health,  housing,  welfare, 
and  recreation  servic^es.  They  often 
coordinate  existing  social  services 
and  organize  fund  raising  for  com- 
munity social  welfare  activities. 
Tht  majority  of  social  workers 
.  provide  social  services  directly  to 
individuals,  families,  or  groups. 
However,  a  substantial  number  are 
executives,  administrators,  or.  su- 
pervisors.   Others  '  are  college 
teachers,  research  workers,  con- 
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sultants,  or  private  practitioners. 

Social  workers  can  appl>  their 
.  ,lraining  and  experience  in  a  vanet> 
of  social  service  settings. 

Social  workers  m  famil)  service 
positions  in  State  and  local  govern 
ment  offices  and  voluntary  agencies 
provide -counseling  and  social  serv 
ices  that  strengthen  personal  rela 
tionships  and  help  chenU  to  im 
prove  their  M>cial  funcUoning.'They 
also  advise  their  clients  on  the  con 
structive  use  of  financial  assistance 
and  other  social  services. 

Social  workers  in  chJd  welfare 
positions  work  to  improve  the 
physical  and  emotional  well-being 
of  depnved  and  troubled  children 
and  youth.  They  may  advise  parents 
on  child  care  and  child  rearing, 
counsel  children  and  youth  with  so- 
cial adjustment  difficulties,  arrange 
homemaker  services'  during  a 
parentis  illness^  institute  legal  ac- 
tion for  the  protection  of  neglected 
or  mistreated  children,  provide 
services  to  unmarried  parents, '^nd 
counsel  couples  who  wish  to  adopt 
children.  After  making  appropnate 
case  evaluations  and  home  studies, 
they  may  place  children  in  suitable 
adoption  or  foster  homes  or  in  spe 
cialized  institutions. 

School  social  workers  aid  chil 
dren  whose  unsatisfactory  school 
progress  is  related  to  their  social 
problenls   These  ^workers  consult 
and  work  with  parents,  teachers, 
counselors,  and  other  school  per 
sonnel  to  identify^  and  solve  prob- 
lems   that    hinder  satisfactory 
adjustment. 

Social  workers  in  medical  and 
psychiatric  settings  such  as 
hospitals,  clinics,  mental  health 
agencies,  rehabilitatipn  centers, 
and  public  welfare  agencies  aid  pa- 
tients and  their  families  with  social 
problems  ..^conjpanying  illness, 
recovery^  'and  rehabilitation.  As 
members-  df  medical  teams,*  they 
help  patients  respond  to  treatment 
and  guide  them  in  their  readjust- 
ment to  their  homes,  jobs,  and  com- 
munities (The  related  occupation 
of    rehabilitation    counselor*^  is 


discussed  in  a  separate  statement.) 

Probation  and  parole  officers  and 
.other  social  workers  engaged  in 
correctional  programs  help  offend- 
ers and  persons  on  probation  and 
parole  readjust  to^  society^  They 
counsel  on  social  problems  encoun- 
tered in  relation  to  their  return  to 
family  and  community  life.  Proba- 
liorf^nd  parole  officers  also  may 
help  secure  necessary  education, 
training,  employment,  or  communi- 
ty services. 

in  addition,  the  services  of  social 
workers  are  being  sought  in  many 
fields  whexe  they  have  not  been 
used  significantly  in  the  past.  These 
include  private  practice  (as.coun* 
sclors),  industrial  social  work,  drug 
and  alcohol  abuse  coujiseling,  and 
city  and  social  policy  planning. 

Places  of  Employment 

About  .300,000  social  workers 
were -employed  in  1 974C  nearly  two- 
thirds  of  them  were  women.  State, 
county,  and  city  government  agen- 
cies employ  about  two-thirds  of  ail 
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social  workers,  about  3,000  work 
for  the  Federal  Gov^ment.  Most 
of  the  remainder  work  for  voluntary 
or  private  agelhcies,  schools, 
hospitals,  and  other  riiedical 
esublishments.  Although  employ-, 
ment  is  concentrated  in  urban 
areas,  many  work  with  rural  fami* 
hes.  A  small  number  of  socral  worfc- 
ers,- employed  by  the^ederal ' 
Government  and  the  United  Na-' 
tions  or  one  of  its  affiliated  agen- 
cies—serve in  other  parts  of  the 
world  as  consultants,  teachers,  or 
technicians  ^nd  establish  agencies, 
schools,  or  assistance  programs 

Training,  Other  Qualifications, 
^     and  Advancement 

In'recent  years,  there  has  been  a 
growing  acceptance  of  the 
bachelor's^  degree  in  social  work 
(BSW),  rather  than  the  master's 
degree  (MSW),  as  the  minimum 
education  of  the  professional  social 
worker.  '  The  BSW  programs 
generally  offer  an  introduction  to 
the  sQci^  welfare  system,  the  skills 
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and  values  of  social  work,  and  su- 
pervised field  experience  Although 
the  BSW  is  preferred,  many  cm- 
•ployers  will  accept  a  bachelor's 
degree  in  another  field  as  an  Ac- 
ceptable level  of  education 

For  many  positions,  a  nKister's 
degree  in  social  work  is  preferred  or 
requirec/  Two  years  of  speciali2^ed 
study  and  supervised  field  instruc- 
tion are  generally  required  to  earrt 
an  MSW.  Previous  training  in  social 
work  is  not  required  for  entry  into  a 
gfJiduate  program,  but  courses  in 
related  fields  such  as  psychology, 
sociology,  eco'ndmics;  political 
science,  history,  and  social 
anthropology,  as  well'  as  social 
work,  are  recommended  Some, 
graduate  schools  recently  have 
estabHshecJ  I  year  MSW  programs 
for  well-qualified  BSW  recipients 
In  1974,  86  colleges  and  universi- 
ties offered  accredited  graduate 
programs  in  social  work 

Scholarships  and  fellowships  are 
available  for  graduate  education. 
Some  social  welfare  agencies,  both 
voluntary  and  public,  offer '^plarfs 
whereby  workers  are  granted 
^educational  leave*  to  obtain  gradu- 
ate education  The  agency  may  pay 
the  expenses  or  a  salary,  or  both 

A  graduate  degree  and  ex- 
perience are  generally  required  for 
supervisory,  administrative,  or 
research^work,  the  last  also  requir 
ing  training  in  social  science 
research  methods  For  teaching 
positions,  an  MSW  i? required  and  a 

•  doctorate  usually  is  preferred  In 
most  State  and  many  local  govern- 

♦  ment  agencies,  applicants  for  em- 
ployment must  pass  a  w^ritten  exam, 
particularly  at  the  bachelor's  level 

At  the  end  of  1 974,  1 4  States  had 
licensing  or  registration  .  laws 
providing  for  the  use  of  professional 

,  social  work  titles  by  those  who' 
qualify  Usually  work  experience, 
an  examination,  or  both,  ^e  rxeces- 
sary  foMicensing  or  registration, 
with  pcSodiFrlnewal  required  The 
National    Association    of  Social 

^^orKers  allows  theoise  of  the  title 
ACSW  (Academy  of  Certified  So- 


cial Workers)  for  those  members 
having  at  least  2  years  of  post- 
master's job  experience  who  have^ 
passed  the  ACSW  examination. 

Social  workers  should  be  emo- 
tionally mature,  objective,,  and  sen- 
sitive and  should  possess  a  basic 
concern  for  people  and  their 
problems.  They  must  bjLjabl^  to 
handle  responsibility,  work  nide- 
pendently,  and  form  and  sustain 
good  working  relationships  with 
clients  and  cO-workers. 

S^tudents  should  obtain  as  much 
related  work  experience  as  possible 
during  high,  school  and  college  to 
determine  whether  they  have  the 
interest  and  capacity  for  profes- 
sional social  work  They  may  do 
volunteer,  part-time,  or  summer 
work  in  places  sucli,  as  camps,  set- 
tlement houses,  hospitals,  commu- 
nity centers,  or  social  welfare  agen- 
cies. Some  voluntary  and  public  so- 
cial welfare  agencies  hire  studeius 
for  jobs  in  which  they  assist  social 
workers,  ^, 

Enrtployment  Outlook 

Employment  Opportunities  for 
persons  having,  bachelor's  degrees 
in  social  welfare  or^  related' fields 
should  be  favorable  through  the 
remainder  of  the  I970*s  and  into 
the  1980s.  The  outlook  for  gra4u- 
ates  of  master's  degree  programs  m 
social  \^ork  is  expected  to  continue 
to  be  good  through  the  mid-l980's. 
However,  if  the  number  of  students 
graduating  from  social  work  pro- 
g(«$w^  continue  to  increase  at  the 
saihe  rate  as  in  the  1960*s  and  eariy 
I970*s,  competition  for  some  posi- 
tions will  become  stronger.  At  both 
the  bachelor*s  and  master's  levels,  it 
i^  possible  that  in  certain  geo- 
graphic areas  there  will  be  greater 
job  competition. 

Employment  of  social  workers  is 
expected  to  Increase  faster  than  the 
average  for  all  occupations  through 
the  mid-1980*s.  Many  new  posi-* 
tions  will  come  from  the  expansion 
of  community  mental  health  cen- 
ters, and  growth  of  the  newer  social 
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work  services  such  as  drug  and  al- 
cohol abuse  counseling  and  city  and 
policy  planning.  Also,  Sis  the  occu- 
pational structure  of  the  economy 
continues  to'change,  problems  may 
be  created  for  unskilled,  and  dis- 
placed workers.  This,  coupled  with 
the  problems  caused  by  social 
change,  is  expected*  to  maintain  a 
strong  demand  for  persons  in  the 
social  servict  field.^^ 


Earnings  cTid  Working 
Conditions 

"  Salaried)  for  social  workers  at /all 
levels  vary  greatly  by  type  of  agertcy 
(private  or  public.  Federal,  State, 
or  local)  and  geographic  region. 
Salaries  are  generally  highest  in 
large  cities  and  in  States  with  siza- 
ble urban  populations.  In  1974,  so- 
*  cial  workers  with  a  bachelor's 
degree  usually  started  at  about 
$8,000-58,500,  with  a  master's 
degree,  between  S.9,500  'and 
$11,000.  Salaries  for  experienced 
MSW  social  (vorl^rs  averaged 
$I2,000-J5,000  a.  year.  Private 
practitioners  and  those  in  adminis- 
tration, teaching,  and  research 
often  earn  considerably  more. 

In  the  Federal  Government,  so- 
cial workers  with  an  MSW  and  no 
experience  usually  started  at  about 
SI  0,500  *in  late  1974.  Graduatea,.^ 
with  an  MSW  and  no  work  ex- 
perience may  start  at  $12,800  if 
they  are  well  qualified  forthe  posi-  . 
tion,  with  an  MSW  and  I  year  of  ex- 
penence^  usually  at  $12,800,  with 
an  MSW  and  2  years  of  experience, 
at  almost  $15,500. 

Men  and  women  without  gradu- 
ate training  in  social  work  ''are 
generally  limited  in  the  advance- 
ment opportunities  available  to 
them,  since  most  supervisofy  and 
adminfstrative  positions  are  staffed 
by  master's  degree  recipients.  ^ 

Most  social  workers  have  a  5- 
day,  35-40-hour  week.  However, 
mAvH/y  particularly  in*pnvate  a^n-  '\ 
cies,  work  part  time.  In  some  agen- 
cies, -the  nature  <^  the  duties 
requires     some     evening  and 
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weekend  work,  for  which  com-  portunilies  in  the  various  fields  of   Council  on  Socal  Wofi  Education's  East 

pensalory  time  off  is  given.  Most  so-  social  work,  contact:  ^^^^         ^^'^^  \00\r 

Cial  work  agencies  provider  fringe  National  Association  of  Social  Workers,  " ' 

benefits  such  as  paid  vacation,  sick         I5th  arfd  H  St.  NW,.  600  Southern  .  > 

leave,  and  retirement  plans. ,     ,  Builcfmx.  Washington,  b.C.  20005. 


Information  on  accredited  gradu- 
.  ate  and  undergraduate  college  pro- 
grams in.  social  work  is  available 
For  infoFpatiori  about  career  op-  from: 


Sourcts  of  Additional 
information 


/ 


■  ,7  : 
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ART/DESIGN,  AND  COMMUNICATIONS 
-RELATED  OCCUPATIONS 


*  Creativity  and  the  ability  to  com 
municate )<^f^s  are  prerequisites  for 
work  in  occupauoas  related  to  art. 
design,  apd  communications  For 
example,  arrj-chitect's  biuepnnt  is 
the  embryd^kf  a  buiidmg,  floral 
.  designers  expccss  a  mood  of  love, 
.sympkth>,  or  oth^r  emotioji  m  a 
flower  arrangement,  and  actors 
project  a  charact^  on  the  stage  or 
screen  for  the  enjo^ent  of  their 


audiences.  NcN^spapcr  reporters 
communicate  ncwsv^orth)  events  to 
their  reading  audiences,  dancers  ex- 
press emotion,  mo6d,  or  thought 
through  ph>sicjdl  movements,  and 
photographers  capture  an  emotion 
or  idea  through  camera  angle, 
lighting,  and  the  flick  cjf  a  shutter 

This  section  pf  the  Handbook 
describes  m  detail  occupations  that 
require  creative  and  communica- 


tive talents,  the  performing  ^arts — 
actors,  dancers,  singers,  and  musi* 
cians,  the  design  occupations- 
architects,  urban  planners,  and 
seven  other  related  occupation^, 
and  communi&atKDns  related  Occu« 
pations— interpreters,  newspaper 
reporters,  technical  writers,  and 
radio  and  TV  annouqcerf. 
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PERFORMING  ARTISTS 


The  '  pcfformrng  arts  '  include 
music,  acting,  singing.,  and  the 
dance  In  these  fields^  the  number 
of  talented  persons  seeking  employ  • 
ment  generally  greatly  exceeds  the 
number  of  full-time  positions 
available.  As  a  result,  n^any  pcr- 

yfbrmers  supplement  their  incomes 
b,y  teaching,  and  others  \^ork  much 
of  the  time  in  different  types  of 
occupations. 

The  difficulty  of  earning  aiiving 
as  a  performer  is  one  fact  young 
persons  should  remember  when 
they  consider  such  a  career.  They 

'  should  consider,  therefore,  the 
possible  advantages  of  making  their 
art  a  hobby  rather  than  a  profes* 
sion.  Aspiring  young  artists  usually 
must  spend  many  years  in  intensive 
training  and  practice  before  they 
are  ready  for  public  performances. 

,  They  not  only  need  great  natural 
talent  but  also  'determination,  a 
willingness  to  work  long  and  hard, 
and  an  overwhelming  interest  in 
their  chosen  field,  and  some  luck. 

The  statements  which  follow  this 
introduction  give  detailed  informa- 
tion on.  musicians,  singers,  actors, 
and  dancers.     -  • 


ACTORS  AND 
ACTRESSES 

(D.O.T.  150.028  and  i  50.048; 

.  Nature  of  the  Work 

Making  a  character «c6me  to  life 
before  an  audience  is  a  job  that  has 
^.great  glamour  and  fascination  This 
demandmg^ork  requires  special 
talent  and  involvei^  man)  difficulties 
and  uncertantics. 


Only  a  few  actors  and  actresses 
achieve  recognition  as  stars  qn  the' 
stage,  in  motion  pictures,  or  on 
television  or  radio.  A  somewhat ' 
larger  number  are  well-known,  ex- 
t>erienced  ^  performers,  who 
frequently  are  cast  m  suppprting 
roles  However,  most  actprs  and  ac- 
tresses struggle  for  a  toehold  in  the 
Profession,  ^d  are  glad  to  pick  up 
pans  wherever  they  can. 
^  New  actors  generally  start  jn^ 
'*bit*'  parts  where  they  speak  on!y  a 
few  lines  If  successful,  they  may 
progress  to  larger,  supporting  roles, 
of  which  there  are  several  in  most 
stage,     tetevision,'     and  screen 
productions  They  aisp  may  serve  as 
understudies  for  the  principals 
»    Actors  who  prepzire  for  stage, 
screen,     and     television  roles 
rehearse  many  hours.  They  must 
memorize  their  lines  and  know  their 
cues. 

in  addition  to  the  actors  and  ac- 
tresses \^'i\h  speaking  parts, 
"extras,"  who  have  no  lines  to. 
deliver,  are  used  m  various  ways  in 
almost  all  motion  pictures  and 
many  television  shows  and  theatre 
productions.  In  "spectaculars- 
productions,  a  large  number  of  ex- 
tras take  part  jn  crowd  scenes. 

Some  actors  find  afternative  jobs 
as  coaches  of  drama  or  directors  of 
stage,  television,  radio,  or  motion 
pictures  productions.  A  few  teach 
in  drama  departments  of  colleges 
and  universities. 


Places  of  Employment^ 


In  the  wintet,  most  employment 
opportunities  on  tffe  stage  2ire  ifif 
Ne^v  York  ,and  other  large  cities 
/About  400  actors  and  actresses 
worked  on  Broadway  in  1974  In  the 
summer,  stock  companies  in  subur-, 
ban  and  resort  areas  provide  em- 
ployment In  addittoft^lnjany^ities 
rtow  have*-*'little  theai^sTSdpQr- 
tory  companies  aixddTnner  theatr^> 
which  provide  opportunities  for 
local  talent  as  wrell  as  for  profes- 
sional  actors  <and  actresses.  Nor- 
mally plays  are  produced  and  casts 
selected  in  ^  Newr  York  City  for 
shows  that  go  **on  the  road." 

Employment  in  motion  pictiires 
and  -  film  television  is  essentially 
centeredinJollywocJiSid-  New 
r"*~Y6i)l(C I lyTafthough  a  few  studios 
are  located  in  Miami  and  other 


parts  of  the  country.  In  addition. 
About  ,IO»OQP  actors  and  ac-  many  films  are  shot  on  location, 
tresses  work  in  stage  plays,  motion  .  and  employ  local  nonprofessionals 
pictures  (incltrding  films  made  as  "^extrgS/*"  A  number  of  Amer- 
especially  for  television),  industrial  ican  produced  films  are  being  shot 
shows  and  commercial^.  in  foreign  countri^.  In  television^' 
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most  opportuniti«Tor  actors  ar«at 
the  headquarters  of  the  major  net 
works-in  Scvt  York.  Los  Angelcjk, 
and.  to  a  lesser  extent.  Chicago.  A 
fe^  local  television  stations  occa 
:sionaHy  employ  actors. 

Training,  and  Othtr 
Qualiflcationf 

Young  persons  who  aspire  to  act 
ing  careers  should  take  part  in  high 
school  and  college  plays,  or  work 
with  littJe  theatre^  and  other  acting 
groups  for  expenence. 

Formal  training  in  acting  which  is 
increasmgly  necessary,  can  be  ob 
tamed  at  dramatic  art  schools, 
located  (;hieny  m  New  York,  and  in 
more  than  1,600  colleges  and 
universiues  throughout  the  country. 
College  drama  curnculums  usually 
include  courses  in  liberal  ^rts. 
speech.  ,  pantomime,  directing, 
playwntmg.  piay  production. 'and 
history  of  the  drama,  as  well  as 
-^^^jggctical  bourses  in  acting  From 
these  J  the  student  develops  ap  ap- 
preciation of  the  great  plays  and  a 
greater  understanding  of  the  roles 
he  may  be  called  on  to  play  Gradu 
ate  degrees  in  fine  arts  or  drama  are 
needed  for  coll^^e  teaching  posi 
tions. 

Acting  demands  patience  and 
total  commitment,  since  aspiring 
actors  and  actresses  must  wait  for 
parts  or  filming  schedules,  work  - 
lon^^ufs,  and  o^en  do  much 
traveling.  Flawless  performances 
require  long  rehearsal  schedules 
and  the  tedious  memorizing  of 
lines.  The  actor  needs  stamina  to 
withstand  the  he&t  of  stage  or  studio 
lights,  or  the  adverse  weather  con- 
ditions which  may  exist _*^on  loca* 
ijon."  Above  aJl,  youn|  persons 
who  plan  to  pursue  an>acting  career 
rhust  have  talent  and  the  creative 
ability  to  portray  different  charac 
ters.  They  must  have  ^is&^^  stage 
presence,  and  aggressrveriess  ^o 
project  themselves  to  the  audience. 
At  the  same  time,  the  ability  to  fol- 
directions  is  important. 

media,  the  best  way  to  start 
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IS  to  use  local  opportunities  and  to 
build  on  the  basts  of  such  ex- 
perience. Many  actors  successful  m 
local  productions  eventually  try  to 
appear  on  the  New  York  stage.  In- 
experienced actors  find  it  extremely 
difficult  to  obtain  employment  in 
New  York  or  Hollywood  particu- 
larly in  the  motjon  picture  field 
where  employment  often  results 
from  previous  expenence  on 
Broadway. 

To  become  a  movie  extra,  one 
must  usually  be  hsled  by  Central 
Casting,  a  no-fee  agency  which 
works  with  the  Screen  Extras  Guild 
and  supplies  all  extras  to  the  major 
movie  studios  in  Hollywood.  Appli- 
cants are  accepted  only  when  the 
number  of  persons  of  a  particular 
type  on  the  list — for  example, 
athletic  young  men.  old  ladies,  or 
small  children— IS  below  the 
fojeseeable  need.  In  recent  years, 
only  a  very  small  proportion  of  the 
total  number  of  applicants  have 
succeeded  m  being  listed.  Extras 
.hSve  very  little  opportunity  ^to  ad- 
vance to  speakmg  roles. 

The  length  of  an  actor  s  or  ac- 
tresses' working  hfe  depends  largely 
on  skill  and  versatility.  Great  actors 
and  actresses  can  work  almost  in- 
definitely. On  the  other  hand*  em- 
ployment becomes  increasmgly 
limited  by  middle  age,  especially  for 
those  who  become  typed  in  roman- 
tic, youthful  roles.  Due  to  the  fac- 
tors disccussed,  persons  who  intend 
to  pursue  arl  acting  career  may  find 
unstable  employment  conditions 
and  financial  pressures. 

Employment^ Outlook  ^ 
«  ^ 

Overcrowding  has  existed  in  the 
acting  field  for  many  years  and  this 
con<Jition  is  expected  to  persist.  In 
the  legftiniate  thpater,  motion  pic 
tures.  radio,  and  television,  job  ap 
plicants  greatly  exceed  the  jobs 
availabfe.  Moreover,  many  actors 
are  em{)loyed  m  their  profession  for 
only  a  part  of  the  year. 

Motion  pictures  and  TV  have 
greatly  reduced  employment  qppor 


.  tuniUes  for  actors  in  the  thcater. 
Although  a  motion  picture  produc- 
Don  may  use  a  very  large  number  of 
actors,  dunng  filming,  films  axi 
widely  distributed  and  may  be  used 
for  years.  Also,  some  American- 
produced  films  are  shot  in  foreign 
countries  resulting  in  reduced  em- 
ployment opportunites  for  Amer- 
ica actors  and  actresses.  Televi- 
sion employs  a  large  number  of  ac 
tors  on  TV  programs  and  commer- 
cials. However,  employmwit  on  this 
media  has  been  reduced  by  the 
FCC  ruhng  that  decreased  major 
.  TV    network    pnme    iimh  pro- 
grammmg.  Local  stations  often  sub- 
stitute with  low  cost  game  shows 
that  employ  few  actors  or  reruns. 
Also,  the  trend  toward  I  to  2  hour 
programs,  and  more  reruns  shop 
tens  the  period  of  employment  and 
reduces  the  number  of  persons 
needed. 

One  possibility  forjuture  growth 
in  the  legitimate  theater  lies  in  the 
establishment  of  year-round  profes- 
sional acting  companies  in  cities. 
The  number  of  such  acting  groups 
IS  growing.  The  recent  growth  of 
summer  and  winter  stock  compa- 
nies. Outdoor  and  regional  theatre' 
repertory  companies,  and  dinner 
'theaters  also  has  increased  employ- 
ment opportunities.  Dinner  theatres 
represent  the  fastest  growing  area 
of  employment  in  the  country  for 
actors.  Also,  a  possible  growth  in 
'  Off  •  Broad  way  "  theatre  could 
result  from  the  recent  seating 
capacity  expansion.  In  addition, 
some  increases  may  be  likely  in  the 
employment  of  actors  on  television 
in  response  to  expansion .  of  the 
Public  Broadcasting  System^  UHF 
stations,  and  cable  TV.  The 
development  and  wider  use  of  video 
cassetCes  also  may  result  in  some 
employment  opportunities.  These 
media  will  have  a  positive  influence 
on  employment  if  original  mkenal 
and  progragis  result,  not  reruns  or 
old  movies. 

Though  the. field  of  acting  a 
whole  IS  expected  to  grow  Caster 
than  the  average  for  all  o^upa 
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uons,  through  the  mid- 1980 's,  the 
mimbcr  of  persons  who  want  to 
enter  the  prrfession  is  exjfected  to 
be  greater  than  employment  oppor- 
tuniues.  Even  highJ>  laleiited  young 
people  are  Iikel>  to  face'  stiff  com- 
-rp^uion  and  economic  difficulucs. 

Earnings  aod  WorWng  ^ 
Conditions 

Actors  and  actresses  m  the  legiti- 
mate theater  belong  to  the  Actors' 
Equity  Associauon,  in  mquon- pic- 
tures, including  television  films,  to 
the  Screen  Actors  Guild/Inc,  or  to 
the  Screen  Extras  Guild,  Inc  ,  in 
television  or  radio,  to  the  Amencan 
Federation  of  Television  and  Radio 
Artists  (AFTRA)  These  unions 
and  the  show  producers  sign  basic 
collective  bargaining  agreements 
which  set  mmimum  saJanes,  hours 
of  work«  and  other  conditions  of 
employment.  Each  actor  also  signs 
a  separate  contract  which  may  pro- 
vide for  higher  salanes  than  those 
specified  inlhe  basic  agreement. 

The  minimum  weekly  salary  for 
^actors  in  Broadway  productions 
w£ts  about  S245  in  1974.  Those  in 
small*  '*off-Broadway"  .theaters 
received  a  minimum  of  $137.50  to 
$210  a  week  depending  on  the 
theater's  gross  receipts.  For  shows 
on  the  road,  the  minimum  rate  was 
about  $347.50  a  week.  (All 
minimum  salaries  are  adjusted  up- 
ward automatically,  by  union  con- 
tract^ commensurate  with  increases 
in  the  cost  of  living  as  reflected  in 
the  Bureau  of  Labor  Statistics  Con- 
sumer Price  Index.) 

In  1974,  motion  picture  and 
television  actors  and  actresses 
earned  a  minimum  daily  rate  of 
$172.50,  or  $604  for  a  5-day  week. 
For  extras,  the  minimum  rate  was 
$46  a%day.  Actors  and  actresses 
who  did  not  work  on  prime  time 
network  television  received  a 
minimum  program  fee  of  about 
$203.50  for  a  single  half-hour  pro- 
gram and  S  hours  of  rehearsal  time. 
Because  of  the  frequent  periods  of 
unemployment,   characteristic  of 


this  precession,*  annual,  earnings 
may  be  low  for  many  lesser-known 
performers.  Accordmg  to  a  recent 
survey  by  the  Screen  Actors  Guild, 
three-quarters  of  their  members 
earned  less  than  $3,500  a  year,  only 
^  3  percent  earned  more  than 
$25,000  a  year.  In  all  fields,  many 
well-known^  actors  and  actresses 
have  salary  rates  above  the 
minimums.  Salaries  of  the  few  top 
stars  are  many  times  the  figures 
cited. 

Eight  performances  amount  to  a 

\week's  work  on  the  legitimate 
stage,  and  any  additional  per- 
formances are  paid  for  as  overtime. 
After  the  show  opens,  the  basic 
wbrkweek  is  36  hours,  including  12 
hours  fpr  rehearsals.  Before  it 
opens,  however,  the  workweek 
usually  IS  longer  to  allow  time  for 
rehearsals.  Evening  work  is,  of 
course,  a  regular  part  of  a  stage 
actor's  life.  Rehearsals  may  bci^held 

,  late  at  night  and  6n  weekends  and 
holidays.  When<  plays  are  on  the 

,  road,  weekend,  traveling  often  is 
necessary. 

Most. actors  are  covered  by  a, 
pensidn  fund  and  a  growing  number 
have  hospitalization  insurance  to 

*  which  employers  contribute.  All 
Equity  and  AFTRA  members  have 
paid  vacations  and  sick  leave.  Most 
stage  actors  get  little  if  any  unem- 
ployment compensation  solely  from 
acting  since  they  seldom  have 
enough  employment  in  any  State  to 
meet  the  eligibility  requirements. 
Consequently,  when  a  show  closes, 
and  while  waiting  for  another  role 
they  often  have  to  take  any  casual 
work  obtainable. 

Sourcti  of  Additional 
Information 

Information  on  colleges  and 
universities  and  conservatories 
which  offer  a  major  in  drama  is 
available  from: 

American  Educational  Thcalcr  Aisociation. 
1317  F  St  NW.  Washington.  DC 
20004 
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DANCERS 

(DOT^15102«  and  1^51048) 
Nttur*  of  tht  Woric 

Dancing  is  an  ancifcni  and  world- 
wide art  that  has  many  different 
forms.  Professionad  dancers  may 
perform  in  classical  ballet  or 
modem  dance,  in  dance  adapta- 
tions for  musical  shows,  in  folk 
dances,  and  in  other^pular  kinds 
of  dancing.  In  classical  ballet, 
movements  are  based  on  certain 
conventional  or  styled  "positions,'* 
and  women  dance  "en  point"  (qu- 
the  tips  of  their  toes)  In  modem 
dance,  movements  are  more  vaned 
but  are  nonetheless  ca£fi|ully 
planned  and,  executed  to  follow  a 
pattcm. 

In  dance  productions,  performers 
most  often  work  as  a  corps  de  ballet 
(chorus/  However,  a  group  of 
selected  dangers  may  do  special 
numbers,  and  a  very  few  top  artists 
do  solo  work. 

Many  dancers  combine  stage 
work  v^th  full-time  teaching.  The 
few  dancers  who  become  choreog- 
raphers create  new^allet  or  dance 
routines.  Others  are  dance  directors 
who  train  dancers  in  new  produc- 
tions. 

(This  statement  does  not  include 
instructors  of  ballroom,  American 
or  intemational  folk  dance*  and 
other  social  dancing.) 
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.  About  7.000  dancers  worked  on 
the  stage,  screen,  and  television  m 

1974.  Many  more  teach  at  schook 
of  the  dance  and  m  othcj-  schools 
and  colleges  and  universitjes.  Afew 
teachers,  trained  in  dance  ther^y, 
work  m  mental  hospitals.  Abouf85 
percent  of  all  dancers  are  women, 
but%  some  t>pes  of  dance,  particu- 
larly ballet  and  modem,  women 
consUluie  only  about  or\e-hal(  of 
the  performers 

Dance  teachers  are  located 
chiefly  m  large  cities,  but  many 
smaller  cities  and  towns  have 
schools  of  the  dance  New  Yori^ 
City  IS  the  hub  for  performing  dan- 
cers 

Training  and  Othar 
Qualifications 

Serious  training  for  a  career  in 
(lancing  traditionally  begins  by  age 
12  or  earlier.  For  example.  Arsons 
who  wish  to  become  ballet  dancers 
should  begin  taking  le^ns  at  the 
age  of  7  or  8.  Two  to'  3  years  of 
prior  preparation  is-n^eded  before 
the  young ^trf  should  start  dancing 
"enpointe  "  Ballet  training  requires 
from  1 0  to  12  lessons  a  week  for  1 1 
or  1 2  months  in  the  year  and  many 
additional  hours  of  practice.  The 
length  of  the  training  peri6d  de- 
pends on  the  student's  ability  and 
physical  development,  but  most 
dancers  have  their  professional  au- 
dition by  age  1 7  or  1 8 .  Early  and  in 


of  dramatic  episodes  anit^  music. 
Also,  more  dancers  are  being 
trained  in  all  forms  of  dance — bal- 
let, eihnic."  modem,  and  tap — for 
work  on  the  professional  stage  <Jr 
education. 

About  200  colleges  an4  universi- 
ties confer  bachelor's*  degrees  on 
students  who  Iiav^'  majored  in 
physical  educaoon  *  and  concen- 
trated on  the  dance,  majored  in  a 
dance;  or  majored  in  a  dance  pro- 
gram to  prepare  sltidents  as  profes- 
sional dance  artists,  Some^schools 
also  give  graduate  degrees. 

A  college  educatipn  is  an  ad^ 
vantage  in  obtaining  employment  as 
a  teacher  of  professional  dancing  or 
choreography  ^However,  ballet- 
dancers  who  postpone  their  fiKlpau- 
dition  for  openings  in  classical  bal- 
let until  graduation  may  compete  at 
a  disadvantage  with  younger  dan- 
cers. 

Professional  schools  usually 
require  teachers  to  have  experience 
as  a  performer;  colleges  and  conser- 
vatories generally  require  graduate 
degrees,  but  experience  as  a  per- 
former often  may  be  substituted. 
Maturity  and  a  broad  educadonal 
background  also  are  important. 

Tht  dancer's  life  i^  one  of 
rigorous  p^^ctice  and  .  s6lf- 
discipline.  Good  health  and  physi- 
cal stamina  are  necessary,  both  to 
keep  in  good  condidon  and  to  fol- 
low the'  rugged  travel  schedule 
often  required. 
Body  height  and  build  should  not 


tense  training  is  also  important  for  much' from  the  average.  Good 


the  modem  dancer 

The  selection  of  a  prpfessionaf 
dancing  school  is  important  for  ( 1 ) 
setting  the  pace  of  training,  since 
too  early  and  too  severe  exercise 
can  permanently  damage  the  legs 
and  feet;  and  (2)  for  connections 
with  producers  may  help  the  stu- 
dents obtain  employment.  ^ 

Because  of  the  strenuous  training 
a  student's  general  education  may 
not  excepd  the  minimum  However, 
a  dancer  should  study  of  music, 
literature,  and  history  along  with 
the  arts  to  help  in  the  interpretation 

IS  : 

Ejjc.: 


women  past  30  are  rarely  hired  by 
ballet  companies,  and  women  past 
25  are  rarely  hired  -for  Broadway 
shows  unless  they  have  had  ex- 
perience in  such  productions.  Men 
in  ballet  and  men  and  women  in 
modem  dance  can  usually  wori: 
longer  than  other  dancers.  After  the 
employable  age  for  performers  has 
passed,  some  dancers  teach  in  col- 
leges or  conservatories  or  establish 
their  own  schools.  The  few  who 
become  choredgraphers  or  dance 
directors  can  continue  to  work  as 
long  as  persons  in  other  ocyupa* 
tions. 

Employmant  Outlook 

Tb<-4iiimber  seeking  professional 
c^ers  in  dance  will  continue  uxx- 
ceed  available  portions,  despite  an 
expected  faster  than*  the  average 
rate  of  growthjn  the  employment  of 
dancers. 

Most  openings  in  this  rel^dvely 
small  occupation  will  result  from 
replacement  needs,  and  competi- 
tion is  expected  to  be  keen.  The 
best  empfoyment  opportunities  will 
be  in  teachmg  dance.  Opportunities 
in  stage  production  will  be  limited. 

The  number  of  stage  productions 
is  expected  to  decline  due  to  in- 
creased competition  from  television 
and  motion  pictures,  however, 
some  jobs  will  be  available  in-these 
media.  Financial  difficulties  of 
domestic  companies  and  competi- 
tion from  foreign  dancers  wilY 
reduce  ballet  employment.  How-  - 
ever,  some  performing  danders  will 


e'        '        I      i_      .   pcnomiing  aancers  wii 

f  rV'L^i  r^^.f'^^'^  also  are  >,^find  jobs  in  industrial  exhibitions 
11    required.  Above  all.  one-must  have  \^  ..l   "  j  ^  .  r 


required.  Above  all,  oneTnust  have 
a  iiaturaK  aptitude  for  dancing,  and 
a  creative  abiljty-to  express  oneself 
through  dance. 

Seldom  does  a  dancer  ^rform 
unaccompanied.  Therefore,  young 
persdns  who  consider  dancing  ^  a 
-/  career  should  be^able  to  function  as 
part  of  a  team-  They  also  should  be 
prepared  to  face  the  anxiety  of  un- 
stable working*  conditions  brought 
on  by  show  closings  and  audition 
failures.*  • 
Except  \f/  outstanding  stars. 
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art  shows  and  state  fairs.  Others  will 
^  woric  witJi  new  profe$sipnal»  dancje 
cortipanies  formed  from  the  in- 
creasing number  of  civic  and  com- 
munity dance^^ups. 

Earnings  and  Wortdhg 
'  Condftiont  " 

Professional  dancers  who  per- 
form are  members  of  one  of  the 
unions  jrffiliated  wuh^  the  As- 
sociated Actors  and  Artists  of 
America  (AFL-CIO).  Dancers  in 


PERFORMING  ARTISTS 

opera  balleu  classical  ballet,  and 
thc^odem  dance  belong  to  the 
Amencan  Guild  of  Musical  Artists, 
Inc.,  those  on  live  or  videotaped 
Jielevision  belong  to  the  Amencan 
Federation  of  Television  and  Radio 
Artists,  those  perform  in  films,  TV, 
and  other  forms  of  motion  pictures 
belong  to  the  Screen  Actors  Guild 
or  the  Screen  Extras  Guild,  and 
those  m  musical  comedies  join  Ac- 
tors Equity  Association.  Other 
dancers  may  be  members  of  other 
unions,  depending  upon  the  fields 
in  which  they  perform.  The  unions 
and  producers  sign  basic  agree- 
ments specifying  minimum  salary 
rates,  hours  of  work,  aQdother  con- 
ditions of  employment.  The 
separ^t^  contract  signed  by  each 
'dar^oer  with  the  producer  of  the 
show  may  be  -more  favorable  ihap 
ih?  basic  agreement  regarding 
salary,  hours  of  work,  and  working 
conditions. 

In  1974,  the  .minimum  salar^  for 
dancers  in  ballet  and  oth^r  stage 
productions  was  about  $240  a 
week.  The  single  performance  rate 
IS  about  S75  for  a  solo  dance  and 
about  S40  per  dancer  for  a  group. 
Dancers  on  tour  received  an  al- 
lowance of  $30  a  day  in  1974,  to 
defray  the  cost  of  room  and  boar^. 
The  employer  pays  the  'cost  of. 
transportation.  For  a  brief  ap- 
pearance th  a  performance  on 
television  or  a  few  days'  work  in  a 
movie,  the  minimum  rate  is  higher, 
relative  to  time  worked.  However, 
this  difTc/ence  is  offSSHjyMthe  brevi- 
ty  of  the  engagement  anoHhe  long 
period  likely  waiting  for  tn^^next 
one.  A  few  performers,  of  coC 
Jiave  much  higher  salaries. 

Some  dancers  qualified  to 
combine  this  work  with  en^^e- 
ments  as  performers.  MiKtym  ore 
dancers  supplemenfTTieir  incomes 
by  other  types  of  work. 

Salanes  of  ballet  teachers  vary 
with  the  location  and  prestige  of  the 
school.  Dance  teachers  in  ^college 
and  universities  are  paid  on  the 
same  basis, as  other  faculty  mem- 
bers. (See  statement  on  "College 


and  University  Teachers.") 

The  normal  workweek  is  30 
hours  (5  hours  per  day  maximuni) 
sp>ent  in  rehearsals  and  matinee  and 
evening  perfomiances.  Extra  com- 
pensation paid  for .  additional 
hours  worked.  Most  stage  per- 
formances take  place,  of  course,  in 
the  evening,  and  rehearsals  require 
very  long  hours,  often  on  weekends 
and  holidays.  For  shows  on  the 
road,  weekend  travel  often  is 
required. 

Dancers  are  enatled  to  some  paid 
sick  leave  and  various  health  and 
welfare  benefits  provided  by  their 
unions,  to  which  the  employers 
contribute. 

Additional 
Irtformation 

jrmation  on-  colleges  and 
;rsiues  aoid  conservatories  of 
which  give  a  major  in  the 
or  some  courses  ih  the  dance, 
f\\  as  details  oa  the  types  of 
and  other  pertinent. infor- 
maCion  iS  avaiUbIc  from  the  Na-. 
Uonal  Dance  Association,  a  division 
of  the  American  Alliance  for 
Health,  Physical  Education  and 
Recreation,  1201  16th  St.  NW.. 
Washington,  D.C.  20036. 


MUSICIANS 

(D.O.T.  152.028  and  152.048) 

Naturti  o^tht  Work 

« 

Professjprfial  musicians--whether 
they  j>J^  in  a  symphony  orchestra, 
dance  band,  rock  group,  or  jazz 
combo— generally  have  behind 
them  many  years  of  formal  or  infor- 
mal study  and  practice.  As  a  rule, 
musicians  specialize  m  either  popu- 
lar or  classical  music,  onlV  a  few 
play  both  types  professionally. 

Musicians    who    specialize  in 
popular  music  usually  play  the, 
trumpet,  trombone,  clarinet,  sax- 
ophone, organ,  or   one  of  the 
"rhythm*"  instruments— the  piano, 
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string  bass,  drums,  or  guitar  Dance 
bands  play  in  nightclubs,  restau- 
rants, and  at  special  parties  The 
best  known  bands,  jazz  groups,  rock 
groups,  and  solo  performers  some- 
.times  give  concerts  arid  perform  on 
television. 

Classical  musicians  play  in 
symphonies,  opera  and  thdatcr 
orchestras,  and  for  other  groups 
that  require  orchestral  accompani* 
ments  Most  of  these  musicians  ptay 
strings,  brass,  or  woodwinds  instru- 
ments Some  form  small  groups— 
usually  a  string  quartet  or  a  trio — to 
give  concerts  of  chamber  music 
Many  pianists  accompany,  vocal  or 
instrumental  soloists,  choml  groups 
or  provide  background'  music  in 
restaurants  or  other  places.  Mosf 
organists  pUy  in  churches;  often 
they  direct  the  choir. 

A  few  exceptionally  brilliant^ 
musicians  give  their  own  concerts 
and  appear  ae  soloists  with 
symphony  orchestras  Both  classi- 
'  cal  and  popular  musiciaiils  make  in- 
dividual and  group  recordings 

A  vety  high  proportion  of  all 
musicians  ^each  instrumental  and 
vocal  music  in  schools  aodc^leges 
Some  direct  vocal  and  instrumental 
music,  teach  music  appreciation, 
^"">fld  give  group  instructiont)n  an  in- 
strument in  elementary  and  secon- 
dary school.  Many  public  school . 
teachers  and  performing  musicians, 
give  private  lessons  in  their  own  stu- 
dios or  in  pupiFs  homes. 

A  few  musicians -work  in  the  field 
of  music  therapy  in  hospitals,  and  in 
music  libraries. 

Placts  of  Employmtnt 

About  85,000  persons  worked  a^ 
performing  musicians  in  1974 
Many  thousands  more  taught  in  ele- 
mentary and  secondary  schools  and 
in  colleges  and  universities.  Almost 
every  town  and  city  has  at  least  one 
private  music  teacher. 

Most  professional  musicians  who 
perform  work  in  cities  where  enter- 
taini^ept  and  recording  activities 
are  concentrated,  such  as  New 
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York.  Chicago.  Los  Angeles.  Nash- 
ville, Miami  Beach,  and  Nevw  Orle- 
ans Many  perform  with  one  of  the 
28  m^pr  symphonies,  88 
metroppIHan,  or  1,100  community 
orchestras "  Many  communities 
have  orchestras  and  dance  bands, 
but  in  the  small  towns  such  work  is 
usually  part  time.      '  ' 

In  addition,  thousands  of 
qualified  instrumentalists  have 
other  full-time  jobs  and  only  occa- 
sionally work  as  musicians  in  danee 
bands,  that  are  hired  to  play  at 
private  parties  or  for  special  occa- 
sions Classical  musicians  occa- 
sionally play  in  an  orchestra, 
become  conductor^  or  composers, 
or  do  some  p^rt-time  teaching. 

Training  and  Other 
Qualifications 

Most  people  vAiO  become  profes- 
sional  musicians  begin  studying  an 


instrument  at  an  earty  age  To 
acquire  great  technical  skill,  a 
.  thorough  knowledge  of  music,  and 
the  ability  to  interpret  music,  young 
people  need  intensive  training 
through  pnvate  study  with  an  ac- 
complished musician,  in  a  college 
or  university  which  has  a  strong 
n:^usic  program,  or  in  a  conservato- 
ry af-rntmc.  For  advanced  study  in 
one  of  these  institutions  an  audition 
frequently  •  is  necessary  Man> 
teachers  in  these  schools  are  ac- 
complished artists^  who  wiil  tram 
only  promising  )oung  musicians 

More  than  700  conservatories 
and  colleges  and  universities  offer  a 
bachelor's  degree  program  in  music 
education  to  qualify  graduates  for 
the  State  certificate  for  elementary 
and  secondary  school  teaching 
positions  Over  400  conservatones 
and  collegiate  music  schools  have 
been  accredited  by  the  National  As- 
sociation of  Schools  of  Music  to 
award  the  degree  of  bachelor  of 
music  to  students  who  major  m  in- 
strumental or  vocal  music.  These 
p;'Ograms  provide  training  m  musi- 
cal performance,  history  and 
theory,  ancj  some  liberal  arts 
courses.  College  teaching  positions, 
usually  require  advanced  degrees 
but  exceptions  may  be  made  for 
well-qualified  artists. 

Musicians  who   play  jazz  and 
other  popular  music  must  have  an 
undersunding  of  and  feeling  for 
that  style  of  music,  but  classical 
training  may  expand  their  employ- 
ment opportunities.  As  a  rule,  they 
take  lessons  with  pnvate  teachers 
when  young,  and  seize  every  oppor- 
tunity to  play  in  amateur  or  profes^ 
sional  performances.  Some  young 
people  form  small  dance  bands  ol^ 
rock  groups    As  they  gain  ex- 
perience and  become  known,  they 
may  audition  for  other  local  bands, 
and  still  later^fgn the  better  known 
bands  andj&r6fiestras. 

Young  perkms  who  consider 
careers  in  music  should  have  musi- 
cal talen^sipa^itive  abmtyvand  poise 
and  stage  p^sMce  to  facela^g^-a^- 
diences.^^ncei^  quality   of  ;?p^r- 
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formancc  requires  constant  study 
and  practice,  sclf-discipline  is  vital. 
Moreover,  musicians  who  do  con- 
cert and  jiightclub  engagements 
must  have  physical  stamina  because 
of  constant  travel  and  rugged  time 
schedules  that  often  mclude  long 
night  hours. 

Employment  Outlook 

The  music  performance  field  is 
expected  to  remain  keenly  competi- 
tive through  the  mid-1980's.  Op- 
.portunities  for  concerts  and  recitals 
are  not  numerous  enou^  to  pro- 
vide adequate  employment  for  all 
the  pianists,  violinists,  and  other  in- 
strumentalists qualified  as  concert 
artists  Competition  usually  is  keen 
for  positions  which  offer  stable  em- 
ployment, such  as  jobs  with  major 
orchestras  and  teachmg  positioriT^ 
Because  of  the  ease  with  which  a 
'musician  can  £nter  pnvate  music 
teaching,  the   number  of  music 
teachers  has  been  more  than  suffi- 
cient and  probably  will  continue  to 
be   Although  many  opprotunities 
are  expected  for  single  and  short- 
term  emgagements,  playing  popular 
music  irt  night  clubs,  theaters,  and 
other  places,  the  supply  of  qualified 
musicians  who  seek  such  jobs  is 
likely  to  exceed  demand.  On  the 
other  hand,  first-class,  experienced 
accompanists     and  outstanding 
players  of  stringed  instruments  are 
likely  to  remain  relatively  scarce. 

Employment  of  musicians  who 
perform  is  expected  to  grow  about 
as  fast  as  the  average  for  all  occupa- 
tions, through  the  mid-1980s. 
Although  the  number  of  civic 
orchestras  in  smaller  communities 
has  been  growing  steadily,  many 
prpvide  only  part-time  employ- 
ment. The  decline  in  opportunities 
for  musicians  in  theater,  pdjo,  and 
motion  pictures  has  more  than  off- 
set these  openings.  The  increased 
use  of  recorded  music  has  lead  to 
the  decline  of  opportunities  in  these 
areas.  Additional  employment  is  ex- 
pected from  the  expanded  use  of 
TV  satellites,  cable  TV,  and  wider 
use  of  video  cassettes. 
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PERFORMING  ARTISTS 

rhe  employm^  ,oulJcx)k  in 
music  cdpcauon  for  people  who  are 
quahfied  as  tciachers  as  ^ell  as 
musicians  is  better  than  for  those 
qualified  as  performers  onl>.  How- 
ever, the  supply  of  music  teachers 
in  the  Nation's  schools  is 
adequate— a  situation  which  is  hke- 
l>  to  continue  through  the  mid-*" 
I980*s.  •  * 

Earnings  and  Working 
Conditions 

The  amounr^received  for  a  per- 
formance b>  either  classical  or 
popular  musicians  depends  to  a 
large  extent  on  their  professional 
reputation.  Musicians  in  I  of  the  28 
major  s>mphon>  orchestras  iri  the 
United  States  in  1974  received 
minimum  salaries  that  ranged  from 
about  S 1 90  to  $350  a  week  accord- 
ing to  the  American  Symphony 
Orchestras  League,  Inc!  bight 
orchestras— New  York,  Boston, 
Philadelphia,  Cleveland,  Cincin- 
nati, Houston,  Chica^and  the  Na- 
tional—have year-round  seasons 
(50  weeks  or  more)  and  minimjjm 
salaries  ranging  from  $10,000  to" 
$18,000.  Other  major  symphony 
orchestras  have  seasons  ranging 
from  34  to  52  weeks. 
I  Musicians  who  played  at  dances, 
club  dates,  water  show^,  ballets, 
musical  comedies,  concerts^  and  in- 
(lustrial  shows  earned  a  minimum  of 
$33  to  $40  for  3  hours  of  work.  The 
minimum  scale  for  recording  is 
$  1 00  for  a  15  minute  tape  ( 3  hours 
actual  taping  time). 

Full-time  church  musicians 
earned  from  $7,500  to  $16,000  a 
year— according  i6  hours  worked  a 
week  and  level  of  training. 

The  salary  scheldule  for  all 
teachers  deterinines  earnings  of 
music  teachers  in  public^  schools. 
(See  statements  on  Elementary  and 
Secondary  School  Teachers  else- 
where in  the  Handbook  )  Many 
teachers  give  private  rpusic  lessons 
to  supplement  their  earnings  How- 
ever, earnings  are  uncertain  and 
vary  according  to  the  musician's 


reputation,  the  number  of  teachers 
and  students  in  the  locality,  and  the 
economic  status  of  the  community. 

Musicians  customarily  work  at 
night  and  on  weekends.  TTiey  also 
must  spend  considerable  time  in 
practice  and  in  fehearsal. 

Many  musicians,  primarily  those 
employed  by  symphony  orchestras, 
work  under  master  wage  agree- 
ments, which  guarantee  a  season's 
>rk  up  io  52  weeks.  Musicians  ir^ 
"^other  areas,  however,  may  face 
Relatively  long  periods  of  i^iem- 
ployment  between  jobs  Thus,  their 
earnings  generally  are  lower^an 
those  of  many  other  occupations 
Moreover,  they  may  not  'work 
steadily  for  one*  employer  Con- 
sequently, some  p^ormers  cannot 
qualify  for  unemployment  compen- 
sation, and  few  have  either  sick 
leave  or  vacations  with  pay 

Most  professional  musicians  be- 
long to  the  An^erican  Fede^ration  of 
Musicians  (APfcKTlO)  Concert 
soloists  also  bclortejio  the  American^ 
Guild  of  MusicaTArtists,  Inc  (AFL- 
PO).      •  / 

Sourcts  of  Additional 
,  Information 

For  informanon  about  wages, 
hours  of  work,  and  working  condi- 
tions for  professional  musicians,- 
contact: 

American  Federation  of  Musicians  (AFL-* 
CIO),  641  Lexington  Ave  ,  New  York, 
N.Y  I0D22. 
Information  about  the  require- 
ments for  certification  of  organists 
and  choir  masters  is  available  from: 

Amencan  Guild  of  Organisu,  630  Fifth  Avi„ 
New  York,  N  Y  10020 

A  list  of  acj::redited  schools  of 
musib  is  available  from: 

^National  Association  of  Schools  of  Music, 
11250  Roger  Bacon  Dr.,  Reston,  Va. 
22090  y 

Further  information  about  music 
teaching  in  elementary  and  secon- 
dary schools  is  available  from: 

Music  Educators  National  Conference,  Suite 
601,  8150  Leesburg  Pike.  Vienna.  Va. 

22180. 
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SINGERS 

(DOT  152  02«  and  .Cf48) 

Nature  of  th«  Work 

Professional  sm^g  is  an  art  that 
usually  requires  not  only  a  fine- 
voice  but  also  a  highly  developed 
technique  and  a  broad  knowledge 
of  music.  A  small  number  of  singing 
stars  make  recordings  or  go  on  con- 
cert tours  in  the  United  States  and 
abroad.  Somewhat  larger  numbers 
of  singers  obtain  leading  or  support- 
ing roles  in  operas  and  popular 
music  shows,  or  secure  engage- 
ments as  concert  sologists  in  ora- 
tonos  and  other  types  of  per- 
formances. Some  singers  also 
become  members  of  opera  and 
musical  comedy  choruses  or  othe; 
professional  choral  grouftt^^^optifar 
music  singers  perfpxsir'tnrnasical 
shows  of  all  kiijd^--in  the  movies, 
on  the  sjag^Ton-  radio  and  telev 
sijnriti  concerts  and  in  nightclubs 
and  other  enterainm^aT'pTaces.  The 
St  known  Dopdlar  music  singers 
ake  aijxl-s^Il  many  recordings, 
ce  most  fingers  of  both  classi- 
cal an(^ popular  music  have  only 
part-time^or  irregular  employment 
they  often  have  other  jobs  and  sing 
only  'in  the  evenings  or  on 
weekends.  Some  give  private  voice 
lessons.  A  numlier  of  singers  teach 
purses  in  general  music  and  direct 
^ementary  and  secondary  school 
choruses.  Others  give  voice  training 
or  direct  choral  groups  in  churches, 
in  music  conservatories  o^  in  col- 
leges apd  universities. 


Plactt  of  Employment 

About  36,000  persons  worked  as 
professional,  singers  in  1974.  Op- 
portunities for  signing  engagements 
are  mainly  in  New  York  City,  Los 
Angeles,  Las  Vegas,  San  Francisco, 
Dallas  ^and  Chicago^the  Nation's 
chief  entertainment  ceijters.  Nash- 
ville, Tennessee,  a  major  center  for 
country  and  western  music,  is  one 
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of  the  most  imporlani  places  for 
employment  of  singers  for  "live" 
performances  and  recordings  Sing- 
ers who  teach  music  in  elementary 
and  secondary  schools,  colleges, 
universities,  ^nd  conservation  are 
^einployed  throughout  the  country 
Many  work  pan-time,  chiefly  as 
church  singers  and  choir  masters 


TraJning  and  Other 
Qualifications 

Young  persons  who  want  to  sing 
professionally    should    acquire  a 
broad  background  in  music,  includ- 
ing its  theory  and  history.  The  abili- 
ty to  dance  may  be  helpful,  since 
singers  are  sometimes  required  to 
dance.  In  addition,  those  interested 
in  a  singing  career  should  start 
piano  lessons  at  an  early  ^e  to 
1>ecome  familiar  with  the  musical 
scale  and  music  composition.  As  a 
rule,  voice  training  should  not  begin 
until  after  the  individual  has  ma-"* 
tured  physically,  although  young 
boys  who  sing  in  church  choirs 
receive  some  training  before  their* 
voices  change  Moreover,  because 
voice  training  often  continues  for 
jears  after  the  singer's  profjessional 
career  has  started,  a  prospective 
smger  must  have  great  determina- 
tion  An 'audition  before  a  com- 
petent voice  teacher  to  decide 


whether  profe'ssional  training  is 
warranted  isalso  important 

To  prepare  for  careers  as  singers 
of  classical  music  young  people  can 
enroll  in  a  music  conservatory,  a 
school  or  department  of  music  con- 
nected with  a  college  or  university, 
or  take  private  voice  lessons.  These 
schools  provide  voice  training,  and 
braining  in  understanding  and  in- 
terpreting music,  including  music- 
related  training  m  foreign  languages 
and  sometimes  dramatic  framing 
After  completing  4-years  of  study, 
the  graduate  may  receive  either  the 
degree  of  t^achelor  of  music, 
bachelor  of  science  or  arts  ( in 
music),  or  bachelor  of  fine  arts  . 

Young  singers  who  plan  to  teach 
in  public  schools  need  at  least  a 
bachelor's  degree  with  a  major  in 
music  educatioruand  must  meet  the 
State  certification  requirements  for 
teachers  Over  700  colleges  and 
universities  offer  such  training. 
Most  college  teachers  must  have  a 
master  s  degree  or  doctor  s  degree, 
but- exceptions  may  be  made  for 
well-qualified  artists. 

Although  voice  training  is  an 
a^set  for  singers  of  popular  music, 
many  with  untrained  voices  have 
had'  successful  careers.  The  typical 
popular  song  dues  not  demand  that 
the  voice  be  developed  to  cover  as 
wide  a  range  on  the  musical  scale  as 
does  cla:>sical  music,  an^  the  lack  of 
voice  projection  may  be  overcome 
bj  use/of  a  microphone. 

Young  singers  of  popular  songs 
may  become  known^by  participat- 
ing in  local  amateur  and  paid 
shows.  These  engagements  may 
lead  to  employment  with  local 
dance  baniis  or  rock  groups  and 
possibly  later  with  better  known 
ones.  . 

In  addition 'to  musical  ability,, 
perseverance  and  an  outstanding 
per^nality,  a  singing-  career 
requires  an  attractive  appearance, 
good \Q2i^cts,^ and  good  luck.  Sin- 
gers also  must  have  physical 
stamina  to  adapt  to  rigorous  tim6 
and  travel  schedules  which  often  in- 
clude work?ng  night  hours. 


Employment  Outlook 

The  employment  outlook  for  sin- 
gers IS  expected  to  remain  keenly 
competitive  through  the  mid-1980  s 
despite  an  expected  faster  than  the 
average  rate  of  employment 
growth  Many  short-term  jobs  are 
expected  in  the  opera  and  concert 
sUge,  movies,  theater,  nightclubs, 
radio  and  television,  dance  bands, 
and  other  areas— but  not  enough  to 
provide  steady  employment  for  all 
qualified  singers  Singers  who  can 
"^meet  State  certification  Require- 
menls  may  find  positions  as  m.usic 
teacher 

Recorded  music 4ias  replaced'the 
"live"  smger  on  radio,  television 
perfo^ances  by  singers  are 
limited.  However,  the  demand  is 
growing  for  singers  who  record 
popular  music  to  do  radio  and 
television  commercials.  Additional 
employment  is  expected  from  the 
expanded  use  of  TV  satellites,  cable 
TV,  and  wider  use  of  video  cas- 
settes. 

A  singing  career  is  sometimes 
relatively  short,  since  it  depends  on 
a  good  voice  and  public  acceptance 
of  the  artists,  both  of  which  may  be 
affected  by  age.  Du^  to  these  cir- 
cumstances and  factors  discussed 
elsewhere  in  the  text,  singers  may 
be  subject  to  unstable  employment 
conditions  and  the  pressure  of  unre- 
liable financial  circumstances. 


'  Earnings  and  Working 
Conditions 

Except  for  a  few  well-known  con- 
cert soloists,  opera  stars,  top 
recording  artists  of  popular  music, 
and  some  dance  band  singers.  Most 
professional  singers  experience  dif- 
ficulty in  obtaining  regular  employ- 
ment and  have  to  supplement  their 
incomes.         .  * 

Singers  generally  work  at  night 
and  on  weekends.  Work  m  the  en- 
tertainment field  IS  seasonal  and 
few  performers  have  steady  jobs. 
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PERFORMING  ARTISTS 

Singers  >vho  appeared  m  iheain* 
cal  and  TV  motion  picijire  produc- 
tions received  a  minimum  of 
$187,50  a  day  or  S604  a  week  in 
1974.  Singers  in  opera  choruses 
received  S4Q  per  p^formance.  A 
few  opera  soloists  and  popular  sing- 
ers earned  thousands  of  dollars  a 
performance. 

Professional  singers  usually  be- 
long to  a  branch  of  the  AFL  CIO 
union,  the  A^^ociated  Actors  and 
Arti§ts  of  Ameirica  Singers  on  the 
concert  stage  orrin  opera  belong  to 
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the  American  Guild  of  Musical 
Artists.  Inc..  those  who  sing  on 
radio  or  live  television  or  make 
phonograph  recordings  are  mem- 
bers of  the  American  Federation  of 
Television  and  Radio  Artists;  sin- 
gers in  the  variety  and  nightclub 
field  belong  to  the  American  Guild 
of  Variety  Artists,  those  who  sing  in 
musical  comedy  and  operettas  be- 
long to  the  Actors'  Equity  Associa- 
(ion;  and  those  who  sing  in  the 
movies  belong  to  the  Screen  Actors 
Guild,  inc. 


Sources  of  Additional 
Information 


Information  about  accredited 
schools  and  departments  of  music  is 
available  from: 

Nauonul  Associauon  -of  Schoofs  of  Mustc. 
11250  Roger  Bacon  Dr..  Rcston.  Va 
22090 

For'  information  about  music 
teaching  in  elementary  and  secon- 
dary schools  contact: 

Music  Educators  Nalional  Conference.  Suite 
601.  8150  L^ccsburg  Pike.  Vienna;  Va 
22180 
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Good  design  can  improve  the  ap- 
pearance  and  usefulness  of  the 
products  that  we  use  and  the  places 
where  we  live  and  work,  as  well  as 
increase  sales  by  improving  their 
**eye  'appeal.**  Making  products  or 
places  more  appealing  and  func- 
tional and  bnnging  them  to  the  at- 
tention of  the  public  IS  the  job  of 
people  in  design  occupations 

Different  design  careers  requir^ 
varying,  Jevels  of  iraming  and^^u- 
cation.  For  example,  whil^  floraJ 
desieners  often  learn  their^uties  on 
the  job  and  do  not  need  a  high 
school  diploma,,  architects  must 
have  at  least  5  years  of  college  and 
professional  education.  Regardless 
of  the  amount  of  formal  training 
required,  people  in  design  occupa* 
tions  should  be'^^n^tive  and  be  able 
to  communicate  ideas  through  their , 
designs  and  displays. 

Job  opportunities  in  design  occu- 
pations are  expected  to  increase 
throu^  the  mid-1980's,  primanly 
because  a  growing  and  more  af- 
fluent population  is  becoming  more 
design  conscious. 

This  phapter  describes  10  design 
occupations:  architects,  commer- 
cial artists,  display  workers,  floral  ' 
designers*  industrial  designers,  in-  . 
terior  designers,  landscape 
architects,  models,  photographers, 
and  urban  planners  (Other  jobs 
that  often^equire  design  skills— for 
example,  engineers — are  described 
elsewhere  in  the  Handbook.) 


ARCHITECTS 

CD.O.T.  001.081) 

Nature  oftfii^  Work. 

Attractive  buildings  improve  the 


physical  environment  of  a  commu- 
nity. But  buildings  also  must  be  safe 
and  allow  people,  both  mside  and 
around  them  to  properly  perform 
their  duties.  Architects  design 
buildings  that  sticcessfully  combine 
these  elements  of  attractiveness, 
safety,  and  usefulness. 

Most  architects  provide  profes- 
^nal  services  to  clients  planning  a 
building  project  These  services 
begin  m  the  early  stages  of  the  proj- 
ect's development  and  continue 
until  all  work  is  completed. 

The  architect  and  client  first 
discuss  the  purposes,  requirements, 
and  cost  of  a  project,  as  well  4s  any 
preference  on  design  that  the  cFient 
may  have.  The  architect  then 
prepares  a  rough  drawing  to  show 
the  scale  and  structural  relation- 
ships of  the  building. 

After  discussing  preliminary 
drawings  v^th  the  client,  the 
architect  develops  a  final  design 
showing  the  floor  plans  and  the 
structural  details  of  the  project.  For 
example,  in  designing  a  school,  the 
architect  determines  the  width  of 
corridors  and  stairways  so  that  stu- 
dents may  move  easily  from  one 
class  to  another;  the  type  and  ar- 
rangement of  storage  space,  and  the 
location  and  size  of  classrooms, 
laboratories,  lunchroom  or 
cafeteria,  gymnasium,  and  adminis- 
trative offices. 

Next  the  architect  prepares 
working  drawings  showing  the 
exact  dimensions  of  every  part  of 
the  structure  and  the  location  of 
plumbing,  heating  units,  electrical 
outlets,  and  air  conditioning. 

Architects  also  specify  the  proj- 
ect*s  building  materials,  construe* 
tion  equipment,  and  in,  some  cases, 
interior  furnishings.  In  all  cases,  the 
architect  must  insure  that  the  struc- 


tures* design  and  specifications 
conform  to  local  and  State  building 
codes,  zoning  laws,  fire  regulations, 
and  other  ordinances. 

After  all  drawings  are  completed, 
the  architect  assists  the  client  in 
selecting  a  contractor  and  in 
negot^ting  the  contract.  As  con- 
struction proceeds,  there  are 
periodic  visits  to  the  building  site  to 
insure  that  the  contractor  is  follow- 
ing the  design  and  using  the 
specified  materials.  The  job  is  not 
completed  until  construction  is 
finished,  all  required  tests  are 
made,  and  guarantees  are  received 
from  the  contractor 

Architects  design  a  wide  variety 
of  structt^res  such  as  houses, 
churches,  hospitals,  offrce 
buildings,  and  airports  They  also 
design  multibuilding  complexes  for 
urban  renevi^l  projects,  college 
campuses,  industrial  parks,  and  new 
towris  Besides  designing  structures, 
architects  also  may  help  in  selecting 
building  sites,  in  preparing  cost  and 
land  use  studies,  and  in  long  range 
planning  for  site  development 

When  working  on  large  projects 
or  for  large  architectural  firms, 
architects  oft€;n  specialize  in  pne^' 
phase  of  the  wofJTsuch  as  desi^ 
ning,  or  administering  construction 
contracts  This  often  requires  work* 
ing  with  engineers,  urban  planners, 
landscape  architects,  an(i  other 
de^gn  personnel 


Places  of  Employment 

About  40,000  registered 
(licensed)  architects  were  em- 
ployed in  1974.  Many  unlicensed 
architectural  school  graduates  also 
work  a^  architept3« 

About  t^i^^fifths  of  all  architects 
are  self-employed,  either  practicing 
individually  or  as  partners.  Most  of 
the  others  work  in  architectural 
firms,  for  builders,  for  real  estate 
firms,  or  for. other  businesses  that 
have  large  construction  programs. 
Some  work  for  government  agen- 
cfes,  .often  in  city  and  community 
planning  or  urban  redevelopment. 
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Archtttcu  d«t>gn  floor  plans  for  ntw  building* 


About  1 ,300  architectsWrk  for  the 
federal  Government,  mainly  for 
the  Departments  of  Defense,  Hous- 
mg  and  Lrban  Development*  and 
the  General  Services  Administra- 
tion. 

Although  found  m  many  areas,  a 
large  proportion  of  architects  were 
Qlnployed  in  seven  cities  Boston. 
CJiicago,  Los  Angeles,  New  York, 
Philadelphia.  San  Francisco,  and 
Washington. 

Training,  Other  Qualifications, 
and  AtiVancement 

AH  States  and  the  District  of 
Columbia  require  architects  to  be 
licensed.  To  qualify  for  the  2-day 
licensing  exam,  a  person  must  have 
either  a  bachelpr  of  architecture 
degree  followed  by  3  years  of  ex 
penence  jn  an  architect's  office  or  a 


master  of  architecture  degree  fol- 
lowed by  2  years  of  experience.  As 
a  substitute  for  forrpal  training, 
most  States  accept  additional  ex- 
perience (usually  12  years)  and^ 
^successfuf  completion  of  an 
equivalency  test  for  admission  to 
the  licensing  examination.  Many 
architectural  school  graduates  work 
in  the  field  even  though  they  ar^  not 
licensed.  However,  a  registered 
architect  is  required  to  tak^e  legal 
responsibility  for  all  work. 

In  f974,  the.  Natipnal  Architec- 
tural Accrediting  Board  had  ac- 
credited 76  of  the  IOC  Schools  of- 
fering professionaf  degrees  irv 
architecture.  Most  of  these  schools 
offer  a  5-year  curriculum  leading  to 
a  bachelor  of  Architecture  degree 
or  a  6'year  curriculum  leading  to  a 
Master  of  Architecture  degree.  Stu- 
dents may  also  transfer  to  profes- 
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sional    degree    programs  after 
completing  a  2'yey^unior  or  com- 
munity college  program  in  architec- 
ture. Many  architectural  schools 
also  offer  graduate  education  for 
those  who  already  have  their  first 
professional  degree.  Although  such 
training  is  not  essential  for  practic* 
ing  architects,  it  is  often  desirable 
for  those  in  research  and  teaching. 
A  typical  college  architectural  pro- 
gram includes  courses  in  architect 
tural  theory,  design,  graphics,  en- 
gineering, and  urban  planning,  as 
well  as  courses  in  English,  mathe- 
matics,     chemistry,  sociology, 
economics,  s^nd  a  foreign  language 
Persons    planning    careers  in 
architecture  should  be  able  to  work 
independently,  have  a  capacity  for 
solving  technical  problems,  and  be 
artistically  inclined.  They  also  must 
be  prepared  to  work  in  the  competi- 
live^nvironment  of  business  where 
leadership  and  ability  to  work  with 
others  are  important.  Working  for* 
architects  or  building  contractorsX 
during  summer  vacations  is  useful/ 
for  gaining  practical  kno^^tedge. 

New. graduates  usually  begin  as. 
junior  drafters  in  architectural 
firms,  where  they  make  drawings 
and  models  of  structures  under  the  • 
direction  of  a  registered  architect 
After  several  years  of  experience, 
they  may  advance  to  chief  or  Senior 
drafters  responsible  for  aft  major 
details  qf  a  set  of  working  drawings' 
and  for  supeiS^ising  other  drafters. 
Others  may  work  as  designers,  con* 
struction  contract  administrators, 
or  specification  writers  who 
prepare  directions  explaining  the 
architect's  plan  to  the  buifder  Em- 
ployees who  become  associates  in 
their  firnls  receive,  in  addition  to  a 
salary,  a  share  of  .the  profits. 
Usually,  however,  the  architect's 
goal  is  to  establish  a  private  prac- 
tice. 


Employment  Outlook 

I 

Job  prospects  for  ac^itects  are 
expected  to  be  favorable  t^irough 
the   mid-l980's.   Enrvploym^nt  of 
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architects  is  expected  to  rise  at  a 
much  faster  rate  than  the  average 
for  all  workers  during  this  period.  In 
recent  years,  the  number  of  degrees 
granted  in  architecture  also  has 
been  increasing  rapidly.  If  this  trend 
contii^iics,  the  number  of  people 
seeking,  employment  in  the  field 
should  be  roughly  in  balance  with 
the  number  of  openings  from 
growth,  deaths,  and  retirements 
The  outlook  for  these  workers  may 
change,  however,  during  shortrun 
periods.  Since  the  demand  for 
arcliitects  is  highly  dependent  upon 
the  level  of  new  construction,  any 
significant  upsurge  or  downturn  )n 
building  could  temporarily  alter  de- 
mand 

Most  job  openings  are  expected 
to  be  in  architectural  firms  but 
some  of^enings  are  also  expected  to 
occur  in  colleges  and  universities. 


employees  of  architectural  firms. 
Although  the  range  in  their  incomes 
is  very  wide,  some  architect^  with 
many  years  of  expcnence  and  good 
reputations ,  earned  well  over 
$35,000  a  year.  Architects  starting 
their  own  practices  may  go  through 
a  period  when  their  expenses  are^ 
greater  th;MrTheir  incomes.  Annual 
incomes  may  fluctuate  <iue  to 
changing  business  conditions. 

Depending  on  their  college 
records,  architects  having  a 
bachelor's  degree  ani%  no  ex- 
perience could  start  in  the  Federal 
Government  at  either  S 1 6!)  or  S202 
a  week  in  1974.  Archit^ts  who 
have  completed  all  requirements 
for  the  master's  degree  can  start  at 
S247  and  those  with  a  Ph.  D.  at 
S334  a  week- 
Most  architects  spend  long  hours 
at   the   drawing   board    in  well 
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Natuf«  of  tht  Work 


construction  firms  and  the  Govern-    equjbped    offices.    An  architect 
ment  as  agencies  become  more  in- •-''"^^ibdtimes  has  to  work  overtime  to 
volved  in  environmental  design  and 
planning  (See  statement  on  Urban 
Planners  elsewheife  in  the  Hand- 
bo6k.) 

The  major  factor  contributing  to 
the  increasgj  in  employment  of 
architects  is  the  expected'  rapid 
growth  of  nonresidential  construc- 
tion In  addition,  the  projected  in- 
crease in  enrollments  in  architec- 
tural pr(^grams  should  result  in  ad- 
ditional requirements  for  architects 
to  teach  In  colleges  and  universities. 

Growing  public  concern  about 
the  quality* of  the  physical  environ- 
ment is  expected  to  incre^  the  de- 
mand for  urban  redevelopment  and 
city  and  community  environmental 
Blamiing  projects.  This  should 
create  further  opportunities  for  em- 
ployment. * 


Earnings  and  Working  ^ 
,  Conditions 

The  average  salary  for  architects 
in  1973  was  $23,000  according  to 
the  limited  information  available. 
Architects  with  well-established 
private  practices  generally  earn 
much  more  than  high-paid  salaried 


me^t  ^  deadline.  The  routine  often 
is  varied  by  interviewing  clients  or 
contractors,  and  di^ussing  the 
•designs,  construction  procedures, 
or  building  materials  of  la  project 
with*  other  architects  or  engineers. 
Contract  administrators  frequently 
work  outdoors  duryig  inspections  at 
construction  sites. 

SoMrces  of  Additional 
Informatfon 

General  information  about 
careers  in  architecture  ii^cluding  a 
catalog  of  publications  can  be  ob- 
tainedTrom: 

The  American  Institute  of  Architecture, 
1 725  New  York  Ave.>  Washington,  D.C. 
20036. 

Information   about   schools  of 
architecture  and  a  list  of  junior  col- 
leges offering  courses  in 
ture  are  available  from: 

The  Association  of  Collegiate  S<^hools  of 
Architecture.  Inc.  1735  New  York 
Ave  .Washington, D  C  20036 


A  team  of  commercial  artists 
with  varying  skills  and.  specializa- 
•  tions  often  creafes  the  artwork  in 
newspapers  and  magazines  iWihwr 
billboards,  brochures,  catalogs,  aira- 
television  commercials.  This  team 
is  superviscjd  .by  an  art  director,  who 
develops  the  artistic  aspepcs  of  an 
advertismg  plan,  and  ttren  turns  it 
over  to  a  layout  artist  for  further 
refinement.  The  layout^  artist  whcr 
constructs  or  arranges  elements  of 
the  advertisement,  also  selects  and 
lays  out  illustrations  and  photo- 
graphs, plans  use  of  typography, 
and  determines  color  and  othe/^ele- 
ments  of  design.  Preparation  of  a 
"rough  visual''  or  sketch  is. the  next 
step.  The  layout  artist  may  change 
the  Visual  after  consulting  With  the 
director  and  complete  a  more,  com- 
prehensive layout  fo^he  cjjstomer. 

A  variety  of  specialists  work  with 
the  layout  artist  to  turn  out  the 
finished  product.  These  .include 
re nderers.y  who  use  magic  markers 
to  make  rough  drafts;  letterers,  who 
execute  appropriate  lettering  either 
freehand  or  with  mechanical  aids; 
illustrators y  who  sketch  and  draw  in 
more  fmished  form;  and  pasteup 
and  mechanical  workers,  who  cut 
and  paste  basic  parts  of^the  adver- 
tisement or  other  artwork  by  using 
a  ruling  pen  and  other  drafting 
tools.  Some  workers^called  general  ^ 
board  workers^  spend  nearly  all  their, 
time  at  the  drawing  board  perform-^- 
ing  many  of  these  specializations. 
Apprentices  help  general  bqard 
workers  or  other  specialists  by 
architec-y  doing  routine  jobs  such  as  separat- 
ing colors  and  cutting  mats. 

In  a  smaH  office,  the  art  director 
may  perform^^he  layout  and  board 
wOrk  with  the  aid  of  apprentice*.  In 
a  large  office,  the  art  dittcfor  ^ 
develops  concepts  with  the  copy- 
writer; sets  standards;  deals  with 
clients,    and  *  purchases  needed 
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photbgraphs  illustrations  Icttenng, 
iind  othcrartw.ork  frorff  freelancers 
Advertising  artisls  create  the 
concept  and^, artwork  for  a  Wide 
variety^  of  items  These  include 
dfrect  mail  advertising,  catalogs, 
counter  displays,  "slides,  and  film* 
strips.  They  also  design  or  lay*  out 
the  editonaf  pages  and  features  and 
produce  or  purchase  the  necessary 
illustrations  or  artwork  Some  com- 
merciaftrtists  specialize  in  produc- 
iflg  fashion  illustrations,  greeting 
cards,  or  bouk»  tlluslratioris,  or  in 
making  techni^^al  drawmgs  for  in 
dustry 

places  of  Employnfient 

About  64,000  persons,  one-third 
of  them  women,  worked  as  com- 
mercial artists  in  1974  Although 
some  commercial  artists  can  be 
ound  in  nearly  every  city,  the 
majority  work  in  large  cities,  such 
as  New  York,  Los  Angeles,  8oston, 
Wa^Jjmeton,  D  C  ,  .and  Chicago, 
wher«ne  largest  users  of  commer- 
cial art  are  located. 

Most  commercial  artists  work  as 
staff  artisjs.for  advertising  depart- 
ments of  large  companies,  printing 
ami  publishing  firms,  textile  compa- 
nies, photographic  studios,  televi- 
sion and  motion  picture  studios,  de- 
partment stores,  and  a  variety  of 
oth^r  business  organizations.  Many 
dTp  self-employed  or  freelance 
^rtists  Some"salaned  commercial 
artists  also  do  freelance  work 
their  spare  tjme.  About  2,40U^m 
mercial  artists  work  for^^^deral 
Government  ^gencie^^Cincipally 
in  the  Defense  DenOTtment 
teach  fn-art  schoi^ 
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Education  in  the^^ttie  arts— paint- 
ing, sculpturey<?r architecture— and 
in  acaderjMc  studies  generally  pro- 
vides a^od  foundation  for  obtain- 
ine,»<?mployment  in  commercial  art, 
fid  may  be  essential  for  promotion. 
Special  courses  in  visualization, 
typography  and  production,  and 
TV  commercial /i^creation  ^and 
production  also  are  desirable 
A  few  /  most  widely  accepted  train- 
ing for  commercial  art  is 


l\\e  in   ^  

— struction  given  iii  art  schools  cfc  in-  '  public  vocational  high  schools  and 


schools,  parffcularly '  those  in  or^ 
connected  with  universities,  require 
4  years  or  more  of  study  and  confer 
a  bachelor's  degree— commorfly 
the  bachelor  of  fine  arfe  (B.FiA.). 
About  300  colleges  and  universities 
confer  such  degrees.  In  these 
schools,  commercial  art  instruction 
is  supplemented  by  liberal  art 
cours'cs^  such  as  English  and  his- 
tory* Limited  training  in  commcr- 
ci^  art  alsTo  may  be  obtained  through 


TfainingyDthBr.  Qualifications^^ 
a  n  aJ(^  i  n  c  e  m  e  rVt 


Artistic 
imagination 


abilit>>^  judgment. 


and 


a    capacity  to 


visuali/c  ideas  on  paper  are  impor- 
tant qualifications  for  success  in 
cofnmercial  ant  However,  these, 
qCiaHtics  must  be  developed  by  5pe- 
ciaiizeJ  training  in  the  techniques 
of  commercial   and   applied  art 


stitutes  that  specialize  in  commer  ' 
cial  and  applied  art  To  ^nter  art 
school,  an  applicant  must  usually 
have  a  hTgh  school  education.  Some 
schools  admit  only  applicants  who 
submit  acceptable  work  samples. 
T^e  course  of  study,  which  may  in- 
clude' some  academic  wofk, 
g^enerally  takes  2  or'3  years,  artd  a 
certificate  ^  awarded  on  gradua 
tion    A  grawing  number  of  art 


practical  experience  on  the  job. 
However,  supplemental  training 
usuajly  is  needed  for  advancement. 
Beginners  also  should  supplement 
their  formal  education  and  training 
by  experience  in  (Joing  p6sters, 
layouts,  illustrations  ,  and  similar 
projects  for  scho.ols  and  other  or- , 
gaoizations. 

The  first  year  in  art  school  may 
be  demoted  primanly  to  the  study  of 
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fttndamenlals— perspective,  design, 
color  harmony,  composition— and 
toith^  use  of  pencil,  crayon,  pen 
anjd  ink.  and  other  an.  media.  Sub- 
sequent 5tudy,  generally  more  spe- 
cialized, included  drawing  from  life, 
advertising  desipi,  graphic  design, 
.l^tcring.  typography,  illustrations, 
and  other  coursed  in  the  student's 
particular  field  of  interest. 
^    Th^  various  specialties,  however, 
•  differ'in  s^e  of  the  specific  ab^Ji- 
.  ties  required  For  example,  letterers 
and^etouchers  must  do^precise  and 
detailed  v^ork  th^wequires'^excel- 
lent  d^rdinationjflhereas  ilfustra- 
tors  ^d  designerrSieed  imagina- 
tion,  a  distinctive  art  style,,  and,  in 
most' cases,  the  ability  to  draw  well. 
Some    experience    with  photog- 
raphy, typograph).  and  printing 
production  is  useful  in  art  direction 
or  design    Freelance  commercial 
artists  must  sell  botb  ideas  and^ 
•finished    work    to    clients.  A 
knowledge  K)f  type  specifications 
^nd  prjftfing  production  methods  is 
very^lpfuL  A  business  sense  and 
responsibility  ^  meeting  deadlines 
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Talented  and  well-trafrfed  com- 
.mercial  arti^  may  face  competi- 
tion for  empjoysient  and  advance- 
mem  in  most  kit^ds  of  \Vork  through 
the  mid-1980's  Those  with^onl^' 
average  ability  and  little  specialized 
training  probably  will  encounter 
keen  competition  for  begmnm^ 
jobs  and  have  limited  opportirnities 
for  advancement 

Employment  of  commercial 
artists  is  exp^ted  to  increase  about** 
as  fast  as  fhe  average  for  all  occupa 
tions  through  the  mid  'I980's^  One  • 
aaiicipated  area  of  growth  is  m 
visual  advertisings  such  as  television 
graphics  packaging  displays,  and 
poster^and  wjndow  displays  The 
expanding  5^ld  of  industrial  design 
also  IS  exp^ted  to  require  more 
qualified  artists  to  do  three-dimen- 
sional work  with  engineering  con- 
cepts iSee.  statement  on  Industrial 
Designers  )  In  addition,  several 
thousand  jobs  for  commercial 
artists  are  expected  to  open  each 
year  throughout  the  period  to 
are  assets,  alsoTArt  di'rtftors  needa  replace  worHers  who  will  die,  retire, 
strong  educational  background 

ar;  and  Business  practice  and  the  demand    for  commercial 


libtral     arts.     Advertising  art 
directors  require  a  special  kind 
creativity— the  ability  i6  conceh'e 
ideas  that  will^stimulate  the  sale  o 
the  client's  prodiipts  or  services. 

Pegin'hing    commerci^  artists 
usually  heec^ sortie. on-Jhe-job  train- 
ing to  .qualify  for  other  than  strictly 
routine    work.    Advancement  ms 
Jbased  Largely  ?on  the  individual's 
^artistic  talent,  creative  ability,  and 
education.  After  considerable 'ex- 
\  perience,  many  salaried  cpnimfcr- 
^pi^  artists  leave  ip  do  freelance 
1||frk.  Most  illustrators  are  free- 
.lancers*  many 'of  them  have  an 
I  agent.  .        .    "  . 

Comme;;c;al  artisV  usually  as-* 
:mble  their  best  artwork— into  a 
DrtFolio.**  to  display  their  wbrk. 
A  kood  portfolio  is  essential  in  ob- 
tmAing  initial  employment  and 
ffeelance  assignments  as  well  as  for 
job  changes 


arti^is  expected  to  vary  by  spe- 
ciaIiza,tion  or  type*  For  example, 
mand  for  freelance  artists  is  ex- 
to  increase;  e)tfperienced , 
lechanical  artists-are 
alwaysSffe^dedT^j^te  jbr  Wsigners,' 
art  dirdctbi^^ajtalayStrt-jJaJm^  bV 
fewer,  im*eh<soiigh<  after  and  ogen 
only  to  experienced,  "high  talented, 
a^d  creative  ^artists. 

Comrtiefcial  art  occupations  are 
particularly  sensitive  to  charlges  in 
'  business  conditions.  Therefore,  job- 
•^ekers  may  find  opportu;iities  in 
^ny  one  year  more  or  less  ^plentiful 
in  accordance  to  economic  condi- 
_IionfS.  ,     •  ^  * 


Earnings  and  Working 
p  Conditions 

^  In  1974.  begifTniug  commercial 
artists 'having  no*  training  beyond 
vocational   high   school  typjcally 
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earned  from  S85  to  S90  ^  week, 
graduates  of  2;year  professional 
schools,  S90  to  SI 00  a  yr^eek.  and 
graduates  of  4-year  post-high 
schooj  programs,  S 100  to  SI 20  a 
week,  according  to  the  hmited  data 
available  Talentcjt  artists  who  had 
strong  educational  backgrounds 
and  good  port/olios,  ^  hov,^ver. 
started  at  hi^er  salves.  Af^r  a 
few  years  of  exp^nence,  qualified 
artists  may  expect  to  earn  Si 40  to 
Si 60  a  week  or  more  Art  directors, 
designers,  executives,  well-known 
freelance  illustrators,  and  others  m 
top  ppsiuons  generaily  have  much 
, higher  earnings,  from  S3Q0  to  S500 
a  week  or  more 

Earnings  of  freelance  artists  vary 
widely^  since  they  are  affected  by 
factors  such  as  skill  level,  \anety, 
and  popuIaTiijcof  ^o^^^-  Freelancers 
receiviefrpm  ^25  for  a  sangle  black- 
and-white  fashion  sketch  to  S2,000 
toT  a  color/cover  for  a  national 
magazine.  Freelance  artists  may  be 
paid  by  the  hour  or  by  the  assign- 
ment. '  Commercial  artists  who 
Vorkejd  for  the  Federal  Govern- 
ment in  1974  had  an*  average  an- 
nual'^ary  of  SI 3, 196  or  S256  a» 
jveek. 

Salaried  commercial  ^  artists 
generally  work  35  to  40  hours  a 
week,  but  somet.imes  they  must 
work  additional  hours  and  under  a  ^ 
considerable  amount  of  pressure  \n 
order  to^geet  deJKines  Freelance 
artist«^sually  have  irregular  work- 
ing hburs. 

Sources  of  Addlltionai 
Information 

Infbfmation  on  institutions  offer- 
ing, programs  in  commercial  art  is 
available  from. 

National  Art"  Edyca'bon  Aisocution^  Na- 
"Mional  Education* Aj^iation.  1^16  As-' 
satiation  D^,  Rctton.  Va.  2209 1 


DESIGN  OCCUPATIONS 

DISPLAY  WORKERS  ^ 
(RETAIL  TRADE) 

(D.O.T.  298.081) 

.  Nature  of  tht  Woric 

It  happens  every  shopping  day:  A' 
person  browsing  Uirough  ^  clothing, 
store  notices  a  mannequin  wearing 
an  attractive  suit  and,  without  hav;^ 
Ing  planned  to.  {Htrchases  a  similar 
outfit  A  fishing  enthusiast  sees  a 
display  of  angling  equipment  in  a 
store  window,  goes  in.  and  buys  a 
new  reel 

fncidents  like  these  show  how 
displays  in  stores  and  store  windows 
.can  attract  customers  'and  en- 
^coCTfage  thenM«  Knowing  the 
effectiveness  of  this  foim  of  adver-' 
tising.  some  stores  allot  a  large^ 
share  of  jhcir  publicity  budget  to 
displays. 

Display   workers  specialize  in 
designing  and  installing  Such  ex- 
,  hibits.  Their  aim  is  to,  develop^^- 
tractivei    eye-catching    ways  of 
showing  store  merchandise  to  best 
adva|itage.  To  create  .a  setting  thai  ' 
enhances  the  merchandise,  dtsplzf 
workers  need  imagination  as  well  is 
^knowledge  of  color  harmony,  com- 
position, and  other  fundamentals  of 
art.  They^may.^for  example^choose 
a  theme— a  beach  setting  to  adver- 
*.tise  bathing  suits  or  surfing' equip- 
ment—and  design  a  colorful  display 
Ground  this  theme.  After  the  design^ 
hasibeen  approved  by  the  store's^ 
management,  display  workers  ob- 
•  lain  the  props  and  Qher  necessary 
^  access<?ne4.  Thi^  !js^"^fe?TiefC  their 
^me  iriti>play. 
prkers  often  construct  - 
ops  themselves  using 
spray  .guns,  and 
may  b6 assisted  in, 
lelper  or  bjE^54^e 
porkers*  •^^isplay. 
props  oul  of 
^previous  disy 
rops  from  firmsT 


era 

pispli 
many  of 
hammers; 
others* 
these 

maintenance 
workers 
storage,  desigi 
plays,  or  order 


aIso> 


nequins  and  add  Hnuhing  tottches. 
Penddically.tbey  duman^e  ofdidis- 
plays  and  replace  them  with  new 
ones. 

In  large  stores  that  employ 
several  display  workers,  each  may 
specialize  iivfa  oarticular  activity 
such  as  c^p^i^ui^ painting,  making 
signs,  pr  setting^J^  displays.  Overall 
planning  and  administration  in 
large  stores  is  usually  the  responsi- 
bility of  a  display  director  wh(j  su- 
pervises and  coordinated  the  activi- 
ties of  the  department.  (The  director 
confers  wift  architects  and  execu- 
ti^,  such\s  advertising  and  sales 
rpanagers,  to  select  merchandise  to 
be  promoted  and  to  design  displays. 
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GeograpHiclHy,'' employment  is 
distributed  much  like  the  Nauon'S 
population,  wiihjnost  jobs*in  largfer 
towns  and  cides. 


Placet  of  Emt^loyment 

About  34,000  person?  worked  as 
display  workers  in'  retail  stores  in 
1974.  Moll  worked  in  department, 
plothing,  and  homefumishing 
stores;  others  in\ariety,  rfrug,  and 
shoe  stores  and  in  book  and  gift 
^hops.  Social  thousand  additional 
freelance  or  self-employed  display- 
workers  serviced  ^mall  stores  thaf 
needed  professional  window 
dressing  but  could  not  afford  full- 
time  display  workers.  Ffeelancers 
are  among  the  most  highly  skilled 
workers  in  this  field.  * 

While  major  department  stores 
may  have  aS  many  as  3D  or  40-dis- 
play  workers,  most  stores  have  only 
one  or  two. 


which  specialize' ifitfiem.  , The  dis- 
play workers  instatk-lthe  props 
badkground  settings,  and  lighting 
equipment.  They  also  dress  man- 


Training,  Othtr  Oui^WMtioift, 
<\    aTnd  Advtnctm5lf^^^^  , 

Most  display  workers  learn  their  . 
ir^dexhrou^i  informal  on4he-job 
tiai^lhg.  Beginners  are  hired  as 
helpers  to  dismantle  displays*  carry 
props,  ana  do  other  roudne  tasks. 
Gradually,  they  are .  given the  op- 
portunity to  do  more  difficult  work 
^such  ^  building  props  and,  if  they 
show  artistic  talent,  planning  simple 
designs.  A  beginner  usually  can 
.  become  skilled  in  2  to  3  years. 
Training  time  varies,  however,  de- 
pending on  the  beginnef'5  ability 
^nd-tlie  variety  and  complexity  of 
displays  that  the  employer  requires. 

When     hiring  inexperienced 
workers,  most  employers  will  con-  ^ 
sidcr  only  applicants  who  have  fin-  * 
ished  high  school.  Courses  that 
-provide  helpful  training  for  display  , 
work  include  art,  woodworking, 
mechanical  dnatftng,  and  mcrchan- 
^dising.  Some  employers  seek  appli- 
cants who  have  completed  allege 
courses  iityart,  inte,rior  decorating*  * 
fashion  design,  advertising,  or  re- 
lated subjects.  Colleg^  trailing  im- 
proves opportunities  ^r  advance- 
ment to  manage^al  jobs.  v> 

Creative  abilify,  maiHial  dextqi- 
ty,  and  mechanical  aptitude  are  ^ 
ampng  the  mosiiH;Tfpoflant^fsonal__ 
quailfYC^liom-meded  in  this  field^^ 
/Good  physi92rfconditr«ff^nd  agility 
are  neec 
climb  lacfters,  and  work  in^'clo^' 
qtlarters  witho«  uf)€ettiQg  pnpps 

Advancement,  may^^^t^Jce  several 
forms  A  display  workeN^ilb  sui>er- 
visoiV  ability  might  be^me  display 
director  in  a  large  stor^j^  A  Alplay 
director  might  in  Jtufn  pl-ogrcs^  to 
sales  promotion  dipefctor*  or*  \k 
placed  In  charge  of  novt  planning 

Freelance*   ivork    is  pother** 
avenue  of  advancement  Softie 
v/orkers  moonlight  until  theyliave 
enough  clients  for  fyli-time  work^bn. 
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their  u*n  ^elaii\el>  httlc  monc>  is" 
needed  to  siar^  a  freelnnce  buMncss. 
but  siHve  this  iiahighl)>w|TTp€titi»e 
field,  self-emplo>ment  is  li^)>  jo 
be  a  struggle,  particularl)  at  the 
outset  ^ 

T)\e  dtspla)  worker's  skills  ^.uuld 
lead  to  jobs  in  other  ^rt  related  oc 
Cupations  such  a^  interior  de<.ora 
tion  or  phutugraph)  These  occupa 
t^lMjis.  hovrevgr.  rei^uire  additional 
trainmg 

 ^    employment  Outlook 

"•Employment  of  displa>  workers 
IS  ex]>e^d  to  grow  about  as  fast  as 
the  avcf^e  for  ali  occupations 
through  the  mjd-1980*s  TheTflief 
&pur  to  employment  gams  will  be 
th^  construction "  of  additional 
stores  as  population  gro\v:5.  Also, 
many  stores  are*-|>iaci rig"  .greater 
emphasis  on  win^Jow  and  interior 
displays  as  .a  means  \o  stimulate 
sales  In  addition  to  the  job?>e«^lt* 
*ing  from  employment  growth^iT«my 
openings  will  "arise  eaphryear  to 
replace  expenenced^orkers  who 
retire,  die,  or  tr^irifer  to  other 
cupations. 

Employp^nt  opporipxuti^  will 
be  c^;*€entratedNNs^  lapge  s(ores, 
rnp^ff  of  which  ^  aj^^ocated  in 
^ffetropolitan  gre^t^T^Ithough^many. 
jpbs^ill  be^v^labla  for ^pplicartis 
whor  hj&vi^no.  nxire  than  a  higt 

education,  oppoTTumtiesj 
T)e    best    for  lhose>-  wbc^^ave 
— --completed  cOll|g&..^-eSGrses  in  art, 
intenord|ce^tmg,  fashion  design,^ 
f^mg,  or  related  subjects.  ^  ^ 

^     Earnings  and  Worlcing 
'   ^  Conditions 
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Among  large  employers,  weekly 
salanes  foi'  beginners  ranged  from 
$80  to  ^425  in  1974.  Beginners 
who  'have  completed  college 
courses,  in  art,,  interior  decorating, 
ar  related  subjects  generally  receive 
the  Jiighcr  starting  salanes.  Ex* 
peri^nced  disp^)  workers'  salaries 
range  from*$120  to  S225  a  week, 
dependmg  largel)  on  cxpcnence 
arid  Sbjlit^  Most  displa>  directors  ^ 


earn  betwrcen  S  10,000  and  Si 5,000 
a  >^ar  Zxpenenced  directors  m 
Jarge  metropohun  department 
stores  may  earn  considerably  more, 
particularly  those  who  occupy  ex- 
ecutive positions. 

The  earnings  of  fre^ancers  de- 
pend on  their  talent  and  prestige, 
on  the  number  and  kinds  of  stores 
ihey  ser>ice,  and  on  the  amount  of 
time  they  devote  to  the  wrork.  Many 
freelancers  earn  more  than  S 1 5,000 
a  year,  and  some  earn  more  than 
S30,000. 

Display    personnel    enjoy  the 
satisfaction  of  doing  creative  work 
Developing  aa  onginal  design  and 
transforming  it  into  reality  can  be  a 
highly  rewarding  experience. 

Display  workers  usuaUj-  work  35 
to  40  houn  a  week  Dunng  busy 
seasoris;  such  as  Chnstmas  and 
Easier,  iiie^LJnay  work'  overtime, 
nightsr  and  weekends,  to  prepare 
spefl><al  displays. 

(fopsuucting  and  insialtipg  props 
frequeru^^quire  prolonged  stand- 
ing^^jp^ding*  stooping,  and  worpiig 
awkward  positions.  Dfsplay, 
wooers  risk  injury  fropri  falls  off 
ladders,  f^om  conlact^wth  sharp  or 
Vough' materials,  aifd  from  the  use 
of  power  taol^<^ui  senous  injuries 
are  uncompron. 

Sources  of  Additional 
information 

.  Details  ^n  career  opportdqities 
can  be  obtained  from  'local 
retdiler^,  such  as  department  stores, 
and  ffom  local  offices  of  the  State 
employment  service. 


FLORAL  DESfGNERS 

(D,OT..f42,081)  . 

Natura  of  the  Work 

Floral  designers  assemble 
^j^cted  flowers  and  fdlfages  for  a 
specific  design  to  express  the 
thoughts  and  sentiments  of  the 
sender.  Knowledge  of  flower  forms 


(shapes;,  plant  matenals,  and  floral 
design  enables  designer  to  create 
floral  and  plant  gifts,  decorations, 
and  tributes. 

In  any  given  day,  designers  may 
receive  a  variety  of  orders  including^ 
decoraUve  potted  plants,  bouquets, 
corsage^,  funeral  wori;,  and  dhed 
flower  arrangemctits.  Special  or- 
ders, such  as  weddings  arKl  parties, 
also  ^corporate  the  creative  design 
and  OQ^oraUng  talents  of  the  floral 
ociigper. 

Designers  work  from  a  written 
order  indicating  customer 
preference  for  color  and  type  of  . 
flower,,  as  well  ^  the  cost,  date, 
time-and  place  the  arrangement  or 
plantSs  to  be  delivered.  Customers 
may  leave  the  choire  of  flowers, 
colof,  and^tJesign  to  tRe  discreuon 
of  the  designer 

Designers'  must  know  the  names 
and  keeping  (lasting)  qualities  of 
flowers  as  well  as  "growing  informa- 
lion  of  |^tle<^  plants.  They  also 
now  me  seasonal  ^ailability  of 
flower  and  plant  matenaL  Flowers 
are  obtained  from  local  wholesalers 
or  shipped. direcCly  from  growers. 

A  funeral  order  may  read  "easel 
spray  of  red  and  white  flqwers."  For 
the  foundation,  the  designer  at- 
taches  a  base  (styr'ofoam-^  needle 
pack,  etc.)  near  the  top  of  a  three- 
legged  wire  stand.  ^Appropriate 
flowers  are  selected  from  the  floral 
refrigerator.  White  gladiolas 
red  carnations  are  a  possTbte^com- 
1>ination  pie  price  of  the  order  and 
the  cost  of  the  flowers  determine 
'the  niimbfer  of  flowers  used.  The 
flowers  are  cut  to  the  needed  length 
and  wired  for  security.  Stems  are 
strengthened  with  wood  sticks  for 
easy  insertion  into  the  base. 

To  background  the  flowers, 
designers  insert  leafy  branches  such 
as  ,chamadorea  or  fern  into  the 
base.  Gladiolas  are  evenly  spaced 
so  that  the  tips  of  the  flowers  ap- 
proximate a  spear  or  diamond 
shape.  Carnations  are  placed 
between  the  gladioli  to  provide  con- 
trasting forms,  color  harmony,  and 
depth,  A  bow  placed  at  the  focal 
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Roraf  srrangemtnU  txpret t  tht  dtslgntr  %  artistic  ^nd  craatlvt  Ultnt 

Pilfces  of  Employment 


point  of  the  spray  may  %ary  accord- 
ing to  converging  lines  Foliage, is 
added  to  hide  construction  On  the 
back  of  the  handwritten  sympathy 
card  are  the  description  of  the  spray 
and  the  donor's  namfe  and  address 
for  easy  acknowledgement  The 
spray  is  ready  for  delivery^  This 
type  order  is  usually  completed  m 
1 5  minutes 

Floral  designers  have  o)ther  du- 
ties They  help  customers  select 
flowers,  plants,  gifts  and  floral  ac- 
cessories available  in  the  shop  Dur 
ing  slack  periods.  designers 
decorate  potted  plants,  arrange 
planters,  and  terrariums  and 
prepare  accessories  for  a  coming 
season—for  example,  bows  and 
streamers  for  football,  corsages  or 
dressings  for  potted  plants 


About  33.000  floral  designers 
were  employed  in*  1974  Nearly  all 
designers  work  i«nhe  retail  flower' 
shops  common  to  large  cities,  sub- 
urban shopping  centers,  and  small 
towns?  Most  shops  are  small  and 
employ  only  one  or  two  floral 
designers.  Many  designers  manage 
their  own  stores  '  Geographically, 
employ  mentis  distributed  much  the 
same  as  population. 

Training,  Other  Qddllficatlons, 
and  Advancement 

Many  floral  designers  are  tramed 
on  the  job  Beginners  usually 
prepare  flowers  for  storage^  deliver 
orders,  and  do  general  cleanup 
work    ^hop  managers  look  for 


bnght.  eager  helpers,  who  dress 
neatly,  have  pleasant  personalities* 
and  can  deal  effectively  ^Atjx 
customers.  After  -a  few  wccks^. 
helpers  learn  enough  about  flowers, 
potted  'plants,  and  gift  jtcms  to 
assist  customers  in  makmg  selec- 
tions. 

Young  people  who  want  to 
become  designers  usually  are 
trained  on  the  job  by  the  manager 
or' an  experienced  floral  designer. 
Iniually  they  copj  simple  arrange- 
ments that  use  one  type  of  flower.  If 
they  work  quickly  itith  their  hands 
and  recognize  the  shape,  color  and 
position  of  flo^^ers  which  make  at-  - 
,  tractive  arrangements^  instruction 
in  more  complex  arrangements  is 
given  As  experience  is  gained, 
original  designs  requfred  for  social 
orders  cTan  be  attempted.  Usually  a 
*  person  can  become  a  fully  qiTalified 
floral  designer  after  2  years  of  oa- 
the-j€>b  train  ing^s..,^^ 

(j^Mod     color    vision*  manual 
dexterity,  end  the  ability  to  arrange 
various  shapes  and  colors  in  attrac- 
tive   patterns   are    the  primary 
qualifications  for  this  occupation  A 
high  school  diploma  generally  xs  not 
required,  but  applicants  must  be 
able  to  write  legibly  and  Ho  simple 
arithmetic  \ji  order  to  write  up  bills 
for  customers.  High  school  courses 
in    business    arithmetic,  selling 
techniques. '^nd  otlier  business  sub- 
jects are  helpful;  While  still  in 
school.      student  may  worlc  p^ 
time  in  a  flower  shop^  especiaHy  be- 
fore holiday  seasons  such  as  Christ- 
mas and  Easter.      v         ^ '  ^ 
An  ^creasing  number  of  floraj 
designers  take  courses  in  floral  ar- 
rangement in  public  and  prrv^e  / 
schools  and  junior  collegok  How-  \ 
ever,  whether  they  l2i?(/Trom  6^ ' 
weeks  to  2  years*  courses  are  not  a,; 
substitute  fcrfv  on-theJpb  training 
and  experience.  Lotger  courses.  ' 
provide  traimlig  m  flower  market- 
ing and  shop  manaM!Tnenl  for  floral 
designers  who  pla^to  operate  their 
own  shops. 

Floral  desigjiers  have  linrvjjed  ad- 
vancement possibilities.  Those  with 
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supcr\isor>  abi!U>  may  advance  to 
manager  tn  targe  flower  shops 
Managers  vvho  have  the  necessary 
capital  may  open  their  ov^n  shops 


Employment  Outtook 

The  ouU<x>k;f(ynMnployment  as  a 
floral  designer  is  expected  to  be 
good  though  the  mid- 1 980 *s.  Em- 
ployment IS  ^expected  to  increase 
faster  than  the  average  for  all  occir^ 
pat30ns  In  addition  to  job  o^ntngs 
created  by  employment  growth, 
•many  openings  will  ^nse  each  year- 
as  workers  retire,  die,  or  change  oc- 
cupations. However,  designer  em- 
ployment depends  on*  the  income  of 
customers,  and  the  numbef^of  yob 
openings  may  vary  with  ups 
do^ns  in  the  economy. 

Studies  of  sales  in  retail  flonst 
stores  indicate  that  customer;^  with 
higher  incomes  spend  a  greater  pro- 
portion of  their  income  to  buy 
floweiw  Since  the  income  of  eacK* 
person,  as  well  as  the  number  of 
people  is  expected  to  increase, 
flower  sales  should  increase  signifi- 
cantly. As  a,,  result,  more  floral, 
designers  will  be  needed  to  prepare 
arrangelments.  ^ 

EHmings  and  Working 
Conditions 

Limited    information  indicates 
that  in '  i974  qualified  designers 
earned  between  $2.50  and  S6  an 
hour.  ^Rates  for,  trainees  ranged 
•from  S1.6(Xto  $2  an  hour,  but  sel- 
dom\e^ceeded  ;the  legal  minimum 
wage.  Because  most  {Jower  shops  ^ 
are  small,  desigrters  may  be  exempt' 
froiti  minimom  wage  laws.  Besides 
..earning  money^  designers  achieve 
tbe  sattsf.^tion  of  doing  creative 
work  and  seeing  their  ideas  trans 
^formed  intofeality.  " 

In  small  shops,  floral  designers 
usually  work  8  hours  a  day ,  Monday 
through  Saturday..  In  many  large 
sfiops,  designers  who  work  Satur 
day  get  a  day  off  during  the  week. 

Most  designers  receive  holiday 
and  vacatipn  pa^.  Because  nr^t 
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shops  are  small,  other  fringe 
benefits  are  limited.  Some  em- 
pluyers  pay  part  of  the  cost  of  group 
Kfe  and  health  jhsurance  but  Jew 
contribute  to  petirement  plans  other 
than  social  security.  Roral" 
designers  in  a\£ew  cities  are*mem- 
bers  of  the  Retail  Clerks  Interna- 
tional Association 

Floral  designers  must  be  able  to 
stand  for  long  penods  Work  areas 
are  kept  cool  and  humid  io  preserve 
the  flowers  and  designers  are  ex- 
posed Jo  sudden  temperature 
changes  wTien  entenng  or  leaving 
storage  refngerat6rs  Aside  from 
the  possibility'  of  small  cuts  from 
Jnives  or  scratches  from  flower 
Thorns,  this  o^upation  has  few 
hazards 

S^iK^^M  of  Additionai 
IrtfomvitlQn 

For  additional  information  about 
careers  in*  floral  design  and  ad- 
dresses of  schools  offering  courses 
in  this  field,  writeio: 

Society  of  Amencan  Fk)ri$u  and  Ohwmcn- 
ua  Horucultunsu.  ^1  N  Washmgtob 
St .  Alexandria,  Va  22314. 


INDUSTRIAL  DESIGNERS 

(D.O.T.  1 42.08 1 ) 

Natiir^of  th*  Work 

When  people  buy  a  product, 
whether  it's  a  home  appTT^ce,  a 
new  car,  or  a  ball  poipt  pen,  they 
want  it  to.  be  attractiv'e  as  well  as 
useful.  Industrial  designers  combine 
artistic  talent  with  knowledge  of 
marketing,  materials,  machines, 
and  methods  of  production  to  im- 
prove the  appearance  and  fuAc\ 
tionak  design  of  product&^so'i^jj^ 
tljey  cornpete  favorably  with  similar 
goods  on  the  market. 

As  the  first  step  in  their  work,  in 
dustnaf  designers  stud^^he  product « 
and^  competing  products  to  deter- 
mine  possible   uses«  T^gn  t^y 
sketch  different  desrgrvs  al|Ml|>nsult 
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with  engineers,  prpduction  iupcr- 
visors,  and  sales  and  market 
research  personnel  about  the  prac- 
ticability and  sales  ^appeal  of  each 
idea.  ' 

After  company  officials  select  the 
most  suitable  design,  the  mdustnal 
designer  or  a  professional  modeler^ 
make  a  model,  often  of  clay  so  that 
it  can  be  easily  changed.  After  any 
necessary  revisions,  a  final  or  work- 
ing model  is  made,  usually  of  the 
material  to  be  used  in  the  finished 
product.  The  approved  model  is^ 
thett  put  into  production. 

Some  industrial  designers  seek  to 
create  /avorable  public  images  for 
.cpfnpanies  and  for  government 
services  such  .as  transportation  by 
'  developing  trademarks  or  symbols 
tftat  appear  on  the  firm*s  p|xluct,  . 
advertising,  brochures,  anj|^  sta- 
tionery. Some  design  containers 
and  packages  which  both*  protect 
and  promote  their  contents.  Others 
pi'epare  small  display  exhibits  or  the 
entire  layouts  for  industrial  fairs. 
Some  design  the  interior  layout  of 
special  purpose  commercial 
buildings  such  as  restaurants  and 
supermarkets. 

Industrial  designers  employed  by 
a  manufacturing4Company  usually 
worl;  only  on  the  products  made  by  • 
their.  Employer.  This  may  inyolve 
filling  day-to-day  design  needs  'of 
the  company  '  or  long-range* 
planning  of  new  pjbduct5f  Corf- 
sultants  for  more  than  one  industri- 
al firm  rriay  plan  and  design  a  great 
variety  of  products.. 

* 

PlacM.of  Employment  ^ 

Abput  10,000  persons— about  10 
percent  women— were  employed  as 
industnal  designers  in  1974.  Most 
worked  for  large,  manufacturing 
Companies  designings  either  con-  . 
sumer  or  industnal  prnducts  or  for 
design  consulting  fimft,  Ot^^fs  did 
freelance  work,  or  were  on  the 
staffs  of  architectural  and  interior 
design  firms. 

Industnal  design  consultants 
work.  md»q|y.  in  large  cities,  for  ex- 
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ample  N'evfc  York  Chicago  Los 
•Angeles,  and  San  Francisco  Those 
with  industna!  firms  usuaJI>  work  in 
or  near  the  manufactunng  plants  ♦f 
iheir  companies  \vhich  often  are 
located  m  small  and  mcdiurh  size 
cities 


Training,  Other  Quaimcations, 
and  Advancement 

Completing  "a  course  of  studs  m 
industnal  design  m  an  art  school,  in 
the  design  or^art  department  of  a 
uni%ersit\  or  in  a  technical  college 
IS  the'usual  requtrerr^ni  for  enter 
ing  ihLs  field  of  wcxrk  ^^^rsbns 
majonng  in  engineering,  architec- 
ture and  One  arts  mas  qualif)  as  in 
dustrial  designers;  if  the>  have  ap- 
propriate experience  and  artistic 
talent*  Most  large  manufacturing 
firms  hire  onl>  industrial  designers 


v»ho  have  a  buchelpjcijclcgree  in  the 

In  1974,  41  colleges  art 
schools  offered  programs  or  courses 
in  mdustriaJ  design.  The  Indus- 
trial Designers  Society  oj  America, 
recognizes  25  of  these  programs  as 
effective  in  prepanng  students  for 
employment  as  industnal  design^ 

Industrial  JcMgn  programs 
usuall)  take  4  vcars.  although  a  few 
colleges  and  universities  require  ^ 
>ear?. ,  These  schools  award  a 
bachelor's .  degree  jn  mdustnal 
design  or  fine  arts,  some  also  award 
a  master's  degree.  Admittano^e  to 
must  of  these  schools  reqAJires  a 
high  school  diploma  In  some  cases, 
students  must  present  sketches  and 
oth^r  examples  of  their  artistic ' 
abilit) 

Industnal  design  programs  differ 
coAsiderabI)  amoflg  schools  Most 
college  and   university  programs 


V  Industrial  d«tlgn«rt  confer  onpUnt  for  n%w  product  d%$\^n,  ^ 
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/       '  * 
stress  the  engineenng  and  technical 

aspects  of  the  field*  an  schools - 
geherall)       stress      a  strong 
background  in  an.  In  most  pro- 
grams, students  spend  much  lime  in 
the  lab  designing  objects  in  three 
dimensions.  \n  studio  courses,  stu- 
dents make  drawings  and  models 
with  clay,  wood,  plaster,  and  other  , 
easil)  worked  m<ftenals.  In  schools 
that  have  the  necessary  machinery, 
students   make   models   of  their  " 
designs  while  learning  to  use  metal- 
wprking  and  wocrfworkmg  machin- 
ery  Students  alsofeit^  basic  and 
abstract  an  and  scu^^uire  courses. 
Some  schools  require  courses  in 
basic  engjpeepng  and  in  composH 
<ion  of  ri}aterials^  (Joucses  m  bQsi- 
ness  administration  and  marketing 
can  be  helpfuJ  in  getting  a  job.  * 
^  Industnal  designers  must  Tfiave 
creative  talent,  drawmg  skills,  and 
the  abilyy  to  see  familiar  Ejects  in 
aew  ways.  They  must  understand 
and  meet  the  needs  and  tastes  of  the  . 
pubFic.  rather  than  Resign  only  to 
suit  their  own  artistic  sensitivity. 
Designers      should       not  be 
discouraged  whefT'their  ideas  are 
rejected— of^^  designs  must  be 
resubmittefmaiy  times  befoq*  one 
is     accepted  \  Since  industnal 
designers  mustycooperate  with  en- 
gineers and  other  staff  members, 
the  ability  to  work  and  commu- 
nicate with  others  is  important. 
Design  consultants  should  ajso  un- 
derstand  business   practices  and 
have  sales  ability. 

Appirtant.s  for  jobs  should  assem- 
ble a  "portfolio'*  of  drawings* and 
sketches  to  demonstrate  their 
creativity  and  ability  to  commu- 
nicate ideas.  ^ 

New  graduates  of  industrial 
design  programs  frequently  assist 
expenenced  desijgners  and  do  sim- 
ple iissjgnments.  As  they  gain  ex- 
perience, they  may  become  super- 
visors with  major  respon.sibility  for^- 
the  design  of  a  product  or  a  gj?<fup 
of  products.  ThoS^  who  have  an 
established  reputation  and"  the 
necessary  funds  may  start  their  own  * 
consulting  firms.  » 
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Emplbymtnt  Outlootc  ^ 


Employment  in  iKis  relatively 
small  occupation  is  expected  to 

,  grovT'S^oyi  as'fasl  as 

for  ^ySSiOCcu^^^^ag^  A  ygrowmg 
popula^ij&frand  tising  incomes  will 
create  markets  for  newly  designed 
products,  for  improvedv  designs  of 
existing  products  and  packaging 
and,  in  turn,  for  industrial  designers 
who  create  them  Some  employ* 
ment  opportunities^  also  vyHlanse 
each  year  as  designers  die,(retlre  or 
leave  the  field  > 

Emplovment  opportunities  are 
expected  to  be  best  for  college 

.  .  graduai.e|  with  degr^e^ j^}  mdy , 
feign  O*f)portupmes.wdt^ 

-  •  for  ^llneenng,  and  archrtcct'afd 
sc^i'ool  graduates 

Demand,  for  industrial  designers 
ma^'  fluctuate  over  short-run 
penods  DuringJ  times  of  economic 
downturns  whe|i  consumer  and 
dustrial  demand  for  new  products  is 
dampened,  requirements  for  th^se 
workers  may  decline.  ^ 
'Frequent  redesign  of  household 
products,  automobiles,  and  in 
triar equipment  has  al\Vays  breated 
a  need  for  designer^  •  Although 
recently  the  trend  has  been  away 
from' annual  style  changes,  furtner 
emphasis  qn  safer  products  should 
increase  demand  for  industrial 
designers  since  a  safer  product  is 
usually  a  better  designed  product. 

Small  companies  probably  will 
make  ftJcreasitig  use  of  services  of- 
fered by  industrial  design  consult- 
ing firms  to  compete  more  effec- 
tively with  larger  firms. 'H6wever, 
some  of  these  services,  §uch  as 
trademark,  and  package  design, 
coJld  be  offered  •by  advertising 
agencies.  ^  * 

Earnings  and  Worki^ig 
Conditions 

Salaries  for  mexperiehced  Induct 
trial  designers  with  a  bachelor's 
degree  generally  .  ranged  from 
$9,000  t<3  S J 2,000  a  >ear  in  I9"4, 
according  to  limited  data  After 
.several  years  experience,  it  is  possi- 


ble to  earn  S  14,000  to  518,000  a 
year.  Salaries  of  those  with  many 
years  oY  expenence  averaged  more 
fiarrT20,000  a  year,  but  vaned  ac- 
cording tQ  individual  talent  and  the 
size  and  type  of  firm. 

Though  eammgs  -6jf  industrial 
designers  who  crwT\  their  consulting 
firms  fl^uctuate  markedly,  in  recent 
^ars  most  consultants  earned 
between  .S24,00Cr  and  $32,000, 
heads  of  large  well-known  firms 
earned  considerably  more. 

^  Sources  of  Addition*!-- 
Information 

b/£tf;hur«Ljabput  careers  and 'a 
•  ttst  ^•schoors^^offcringcour^^  and 
degrees^  in  industrial  design  are 
available  for  50  cents  from:  . 

Indusinal  Desjgncr^  Socici>  of  Amenca. 
'  1750  Old  Meadow  Rd  .  McLean,  Va 
.32101 


OR  DESIGNERS^ 

d^^OT  142  051) 

Nature  of  the  Work 

The  creative  work  of*  interior 
^designers,  sometimes/:alled  interior 
iecorators,  helps  make  our  living, 
working,  and  playing  areas  m<^re  at- 
tractive and  ,  i^scful.  Interior 
designers  plan  and  slipervi$e  the 
d^ign  and. arrangement  of  building 
irlreriors  ^nd  furnishings.  They  help 
clients  select 'and  estimate  the  cost 
of  furniture*  draperies,  other 
fabrics/floor  coverings,  and  acces- 
sones.  Interior  designers  may  do 
"^boSW^ork,"  particularly  on  large 
.assignments.  Boardwork  includes 
work  on  floor  plans  and  elevations 
and  preparing  sketches  or  other 
perspective  drawings  so  clients  can 
visualize  their  plafts.  After  the 
client  approves  both  the  plans  and 
the  cost,  the.  designer  may  mak^  ar- 
rangements for  6uyirTg  the 
furnishings,  for  supervi&mg  tjie. 
work  of  .painters,  .floor  finisher^, 
cabinetmakers,  carpet  layers,  ahd 


other  craft  workers,  and  for  in- 
stalling  and  arranging  the 
furnishings 

Many  large  department  and  fur- 
niture stores  have- separate  design 
departments  to  advise  their 
customers  on  decpratiq^nd  design 
plans.  The  designer's  principal 
function  in  these  depanmenis  is  to 
lielp  sell  th^>5Core's  merchandise, 
although  materials  from  outside 
sources  may  be  used  occasionally 
.when  they  are  essential  to  the 

'  roSftqpeKs -plans.  Department  store 
^designers    frequently    advise  the 
store's  buyers  and  executives  about 

.  style  and  color  trends  in  intenor 
furnishings. 

Interior  designers  may  work  on 
private  homes  ^  or  commercial 
buildings  Those  Who  specialize  in 
commercial  structures  often  work 
for  client5»oh  large  design  projects 
such  as  the  interiors  of  entire  office 
buildings,  hospitals,  and.  libraries. 
Generally  plan  the  complete 
•layout  of  rooms  without  changes  to 
the  structure  of  the  building.  Some- 
times they  redesign  or  renovate  the 
interiors  of  old  buildings.  In  thefe 
cases,  an  architect  must  check  t];)e 

^^plans  to  assure  con^liance  with 
building  requirements  and  to  solve 
structural  problems.  Some  interior 
designers  also  design  the  furniture 
and  accessories  to  be  used  in  vari- 
ous structiHres,  and  then  arj^jnge  for 
their  "marfufacture.  ,  A  few  have 
unusual  jobs  such  as  designing  in- 
teriors of  ships  and  aircraft,  while 
others  design  stage  sets  used  for 
motion  pictures ortelevision/ 

Places  of  ekiploynient 

About  34,000  persons— half  of 
them  men — worked  as  iht^p^for. 
designers  in  1974.  Most Ayorkers  in 
thjs  occupation  are  employed  in 
large  cities.  -  • 

Some  interior  designers  own  theif 
own  establishment,  either  afone  or 
as  members  of  a  firm  with,  dther 
designers.  Large  design  firms  env:., 
ploy  designpr^^l^g  work  incjepend- 
ently  or  as  assistants .  to  more,, 
senior  designers. . « 
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DESIGN  OCCtPATJONS  • 

Other  mlenor  designers  vi»ork  m 
large  depaHment  or  furniture 
stores  and  a  fe\^  ha%c  permanent 
jt^bs  \Mth  h<-»tcl  and  restaurant 
chains  Sume  v^urk  for  aiwhitewis. 
fumiture^sa^phers.  antique  dealers, 
furniture  and  textile  manufacturers, 
or  other  manufacture!^  m  the  in- 
terior furnishmg  field 

Interior  designers  work  for 
magazines  that  feature  articles  on 
home  furnishings  Some  large  in- 
dustrial corporations  emplo>  interi- 
or designers* on  a  permanent  basis 

Trahiing,  Other  Qualifications, 
and  Advancement 

Formal  training  m  intenor  design 
IS  becoming  increasmgl)  important 
for  entrance  into  this  field  Most  de- 
partment 'stores,  well  established 
design  firms,  and  other  major  em- 
plo>ers  will  ac*cept  joni)  profes- 
sionall)  trained  people  for 
beginning  jobs  The  t>pes  of  train- 
ing, available  include  3-vear  pro- 
grams in  a  professional  school  of  in- 
terior desi^.'^  4-year  college  or 
universit)  programs  which  issue  a 
bachelor's  degree,  or  post-graduate 
programs  leading  to  a  master  s 
degree  or  the  Ph .  D  The  basic 
course  uf  stud)  usually  meludcA.the 
principles  uf  design.  histor>  of  art. 
freehand  and  mechanical  drawmg. 
parking,  studv  uf  the  essentials  of 
^ architecture  as  tfi^v^relate  to  mteri-  " 
orSs  design  of  furpiture  anb  exhibi- 
tions, and  stud>  uj,  various  materi- 
als, such  as  Woods,  plastics,  metals, 
and  •  fabrics  A  knowledge  of 
furnishmgs.  art  pieces,  and  antique\ 
.  IS  importarit  In  addition,  coursed  in 
sales;  business  procedures,  and 
ojther  business  subjects  are  valua- 
ble '  I 

Membership  ir^  the  .American 
Society  of"  Interior  .Design  is  a 
recognized  mark  uf  achievcntent  in 
this  profession  Membership  usually 
requires  the  completion  of  3  or  4 
years. of  post  hijgh  school  education 
m  design,  and  several  years  of  prac 
ncal  experience  in  the  field,  mclud 
,  ing  stipcrvisor>  work 
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Interior  designers  and  clients  discuss  furniture  selection. 


Persons  starting  in  interior  design 
usually  serve  a  trafning  period, 
either  with  design  firms,  in  depart-, 
ment  stores,  or  m  furniture  stores^ 
They  may  4ct  as  receptionists,  as 
shoppers  with^the  task  of  matching 
materrali  o^fihdmg  accessories^ qr 
as  stockrooCn  assistants,  salesper- 
'>ons,  assistant  decorators,  or  junior 
designers  In  rtiost  instances,  from  I 
to  5  years  of  on-the-job  training  is 
required  before  a  trainee  becofnes 
eligiljle  for  ^idvaricement  to 
designer.  Beginners  who  do  not  get 
trainee  jobs  often  work  selling 
fabric,  ^  Jamps,  or  other  inlSrior 
furnishmgs  to  gain  experience  in 
dealing  with  customers  and  tp 
become  familiar  with  the  merchan- 
djse.  Thi^.experience  may  help  in 
obtaining  a  job  m  design  or  may 
lead  toa-career  m  merchandiang. 

After  considerable  experience, 
designers  may  advartce  to  design 
depaflment        head.  interior 


furnishings  coordinator,  or  to  other 
supervisory  positions  in  depaVlment 
stores  or  in  large  design  firms.  If> 
they  have  the  necessary  funds,  they 
may  Qpen  their  own  i5usmesses.  Ex- 
ceptionally talented  people  can  ad- 
vance ra{(idly  , 

Artistic  talent— color  sfensergood 
taste,  vmagination— good  business 
judgment,  and  ability  to  work  with 
detail  and  to  deal  with  people  are 
important  assets  for  success  in  this 
field  An  advantage*  to  interior 
design  as  a  career  is  the  satisfaction 
of  seeing  the  results  of  one  s  work* 


Employment  Outlook 


Persons  seek in^^eginVirfig  jobs, m 
interior  designing  are  expected  to 
CitC/  conip^tition  through  the  mid- 
ll^'80's  ijuerjor  designing  is  a  com- 
petitive fitlci  that  pcquires  talerft, 
tr^inilig,  arid  business  abilKy,  and 
many  applicants  vie  for. the  better 
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.  jobs  Talented  college  graduates 
^ho  nxdjOT  in  interior  design  and 
graduates  of  professional  schools  of 
interiuf  design  s^ill  find  the  best  op^ 
portunities  for  employment  Those 
vrith  less  talent  or  without  formal 
training  will  find  it  increasmgl>  dif 
ficult  to  enter  this  field 

lent  ^f  intenor  designers 
is  expected  increase  about  ^  fast 
Cer«bsTor  all  occupations 
through  the  VnidSJ980's  Grovwth  in 
population,  personal  incomes,  ex 
penditures  for  hMie  and  office 
furnishing),  and  the  increasing  use 
of  design  ^fvicei  in  b6th  homes 
and  commercial  establishments 
should  contnbute  to  a  greater  de- 
mand for  these  workers  In  addition 
to  new  jobs,  some  openings 
created  by  the  need  1&tq\ 
designers  who  die,  retire,  or  leave 
the  field  ^ 

Department  and  furniture  stores  . 
are  expected  io  employ  an  increas- 
ing numt^i;  of  designers  as  their 
^  share  in  the  growing  volume  of 
design  Avork  "  for  Commercial 
wrfiUj^hl isjunCT^joand  public  building^ 
increases.  Interior  design  firms  also 
are  expected  tocontiijiue  to  expand. 

*  'lUerior  de- 

sixers,  liowevcr,  is  -^^nshive  to^ 
changes  in  general  econorrfro^onc 
tions  because  people  often  (ot^q 
design  services ^v^hgjxjhe-rctSiTotn' 
slowrsdo}^ 


Earnings  an^JWorkirig 
iItlons>-*' 


B^inners  are  .uM^ally  paid  a 
straight  :>a]ar>  plus  a  small  Lommis-^ 
sion  Staring  salane^^^an  range 
from  $85^toS125  a  week,  firms  in 
large  meti^j^Km  are<&  usually 
pay  the  higher  salaries/  '  * 

Some  experienced  interior 
desi^ers  are  paid  straight  i>alarieSv 
some  receive  salaries  plus  commis 
sions  based  on  the  value  of  their 
salens,  while  others  worl^  entirely  on 
commissions , 

Incomes  of  experienced  dc 
signers  vary  greatly.  Man^  per 
sons  earn  from  56,000  to€  1 2, 000. a 
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year,  while  highly  successful 
designers  earn  around  $25,000  an- 
nually. A  small  number  of  na- 
tionally recognized  professionals 
earn  wcH  over  S50,U00. 

The  tamings  of  self-employed 
designers  vary  widely  depending  on 
the  volume  of  business,  their 
professional  prestige,  the  economic 
level  of  their  clients,  and  their  own 
business  competence. 

Designers*  work  hou^are  some- ' 
times  l6ng  and  irregular.  Designers 
usually  adjust  their  work  day  to  suit 
the  needs,  of  their  clients,  meeting 
with  them  dunng  the  evenings  or  on 
w eekends,  w  hen  nece^ary . 

Sources  of  Additional 
V  Information 

F6t  information  about  careers  in 
intepor  design  and  a  list  of  schools 
offering  programs  in  thisTield,  con- 
tadf 

AmVnc^n  Society  of  Jntcnor  DesigA.  ^?4P 
Fifth  Ave  .>;^  Yocli.  N  Y  10019 


Foundation  for 
Rc^arch 


.McLean.  Va  22101 


Intenur  Design  Education 
n50  Old   Meadow  Rd 
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LANPSCAPE 
ARCHITECTS 

(D.O.T.  0I9.08J) 

Nature  of  the-  Work 

Everyone  enjoys  ,  attractively 
d6signed  private  yards,  public 
parks,  and  commercial  areas.  Land 
scape*  architects  design  these,  areas 
to  nf  fn  with  peoplei's  needs  and 
aesthetic  sense  1  * 

Landscape  architects  assist  many 

'types  of  organization^  in  planning 
and  designing  a  project  from  a  real . 
estate  firtfi  Starting  a  new  subufl^an 
developipent  to  a  city^^constructing 

'  aji  airport  or  park.  ,51iey  fnay  plan 
and.arrange  ^ees,  shnlibbery,  walk 
ways,  open  spaces,  and  other  fe% 
tures^s  well  as  suptffv|se  the  neces- 
sary gradiiig^  construction,  anji 
pliinting. 


Landscape  archrtects  first  con-', 
sider  the  nature;i@ipurpose  af  the  ^ , 

project,  the  funds  avjulablc,  and  the 
proposed  buildings  in  planning  a 
site.  Next,  they  study  the  site  itself, 
mapping  features  such  as  the  slope 
of  the  land  and  the  position  of  exist- 
ing buildings  and  trees.  They  ajso  •  * 
observe  the  sunny  parts  of  the  site^ 
at  different  tin>es.of  the  day,  soif 
texture,  existing  utilitiesjand  mai)y 
other  landscape  fc'atujp  Then, 
after  consulting .  with  the  pjx>ject 
^^p^itect  or  engineer  they  oraw  up 
plans  to  develop  the  site.  If  the  plan 
IS  approved,  landscape  architects 
prepare  working  drawings  showing  ^ 
all  existing  and  propose'd  fixtures 
such  as  buildings,  roac|^,  walkways, 
terraces,  grading,  and  drainage 
structures  in  planted  »areas.  Land- 
scape architects  outline  in  detail  the 
methods.  5f  constructing  ^atures 
and  draw  up  lists  of  budding  maten- 
als.  The^  theit  may  invite  laildscape 
contractors  ^o  bid  for  the  work. 

Although   landscape  architects 
help  des^  ajid  supervise  a  wide 
vanety  of  projects,  sonje  specialize 
m  certain  types  of  projects  such  as 
parks  and  playgrounds,  hotels  and 
resorts,  shopping  centers,  or  public  i 
housirtg.  Still  otherf  specialize  in 
services  such  as  regional  ^planning^ 
and  resource  m§in^gettient, -fea^i-  •  > 
bility  and  cost  studies,  or  site  con- 
struction. /  ^ 

;  Placet  of  Ecnploymctnt 

-More    than  *^1 2,000,  ^eri 
worked  as  landscape  acchite 
1974,  less  than  5  pefcer>t  w6re 
wiyiien.  Most  lands<Jape.  architects 
•are^^i^-employe^^^r  wot 
ar  * 
•tu 
ment 
forest 


al,  landscape  ar^hket:^ 
ngineeringTirms^.  Govern- 
agencies   concerned  ivith' 
management,    w^ter  im^ 


poundment,  publit  hoiising,  city 
planning,  ufban  renrwaf,  ni^hvvays, 
p^rks,  and  r^reatioH  employed 
about  40  percent  of  all  landscape 
architects.  The  F^ederal  Govern- 
ment cmplpyed  about  500  land- 
' scape  aijchitects,  mafnly  in  the  De- 
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partments  of  Agnculture,  Defense, 
and    Int^nor.    Some  landscape 
architects  were  emplo>ed  Und 
scape  contractors,  and  xi  fev^  taught 
incolleg^and  universities 


Jmhing,  Other  QuaHficttfons, 
and  Advancement 

A  bachelor  s  degree  in  landscape 
?turc  which  lakes  4  or-5 
is  usually  the  minimum  edu- 
cational requirement  for  enterirtg 
the  profession  In  19'74  the. Amer- 
ican Society  of  Landscape 
Architects  accredited  38  of  the  66 
colleges  "^nd  universities  offering 
this  training  ' 

Entrance  requirements  for  land- 
scape architecture  programs  vary 
by*  college  Some  'trolleges  recom- 
mend completion^of  a  high  school 
course  in  mechanical  or  geometri- 
cal drawing,  and  most  schools  ad-^ 
y]se  high  school  students  to  take 
courses  in  art,  botany,  and  more 
malhe/natics  than  the  minimum 
^required  for  coUe|e  entfance. ' 

College  courses  include  technical 
subjects  ^ such  as;  suTvc>ing,  land- 
scape constructioiu^^ketching,  ^and 
city  planning  *On\S;  courses  in- 
clude horticulture  and  botany  a; 


vvell  as  English,  science,  and  m«tne 
n\atic5.  Most  college  pTOgSmis  also 
include  field  trips \o  view,  and  study 
examples  of  landscape-architecture. 

Tw,enry -eight  States  require  a 
iccnse  for  independent  practice  of 
landscape  architectttre.  Admission 
to  the  licensing  examination  usually 
requires  a  degree  from  an  ac- 
credited school  ,of  landscape 
architecture  plus  2  to  4  years  o^x- 
penence.  Lengthy  ^pprenticeshj 
training  (6-'8  years)  under  yy^x- 
penenced  landscape  archue^l  may 
sometimes  be  substitu>^  for  col 
le^  training. 

Persons  plamwtfg:  careers  in  land- 
<^cape,  arc^K^ture  should  be  in- 
terestejMn  art  and  nal^ure*.  If-em- 
plo^^/  landscape  architects  also 
ust  understand  business  practices, 
orking  for  landscape  architects  or 
landscape  ''contractors  "  during 
summer  vacatipns  helps  a  person 
understan(l  the  practical  problem^ 
of  the  profession,  and  may  be  hejp* 
ful  in  obtaining  employiment  after^ 
graduation.  ^-^^^^^ 

>Jew  gr^d5fSfes  usually  begm  ^ 
junfor^rafters,  tra^Jmg  drawings 
ajjd^  doing  other  simple  drafting? 
Work.  After  gaining  expepi^pe, 
they  help  prepare  speg^fJc^tions 
and  construction  d&l«tt5and>and!e 
er  aspejtf'^'m  project  design, 
r  3  years  tbgy  can  usually 
^h  all  stages 
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creased  demand  for  landscape 
architects  is  the  growing  interest  in 
city  and  regional  cnvironn^ental 
planning.  Metrojx)litan  a^'cas  will 
require  landscape  architects  to 
develop  lind  for  the  efBeicTIl^apd" 
safe  use  of  gro^^njg  populations. 
Legislation^  promote  ,^virqin: 
men'taL^pfotection  could  spur  de- 
maodMor^laadscape  architects  to  , 

icipatc  in  planning  and  design- 
ing a"  growing  number  of  projects, 
such  as  transpxj/iation  systems,  out- 
door recreation  areas,  af\d  land 
reclamation. 

AntiCipatVd  hew  construction 
may  also  inarease  dem'^nd  for  land- 
.scapq  architects.  However'  during 
slow  periods  the  demand  could  be 
limited, 

>  Earnlngtianci  Working ^ 

.  Though  earniri^s  fluctuate  widpiy 
accordiiig  to  the  educational  , 
backgroVJndre»g§rience,  and  size  of 
the  firm,  lan^t^ape  archrtects  who 
owrt  theip'wn  practice  ofte^^eam^ 
'inore/ttian- salaried  employees  with 
coij^derable  experience. 

e  Federal  Government,  in  late^, 
y^974,  paid  new  graduates  wj^h^^ 


Employment^  of  ^J^dsca^e^ 
architects  rs,^ected  to  grow  at  a 
much  (asp^ rajte  tlian  the  average  > 
for  aJ)  occupations  through  the  mid- 
S01>.  resulting  in.  hundreds  of 
new  position«wr"CliGh  year.  Addi- 
tionally-^^^-'ttew  entrants  will  be. 
needed  ^s  replacements  for -land 
sc^pe  architects  who  retire  or^ie.  ' 
A  major  factor  yjiderlying  the  in- 


bachelor's  degre^  antiual^Knes'gf 
58,500  dr  $10,520.  dej^endmg^' 
„^    their  ^quayfkalionJi^Those 
of*  ajivaficed  degr^e^'had  a  startj;; 
dV^^y  of  S 12^^  yeaf. 
archileicfs  »inlhe  Fcfdej; 
ment^veraged  S21^ 

Safari^' '  emy 
g^emmefrt  ,  and  .  fn  'jgndscape 
rchitep^ural  firrfeju^uafiy--^^ 
regular  hours,  although  empIoye«s  / 
in  private/firms  may  also  work  over- 
time during  seasonal  rush  -penods 
or  to  .  meet  -a-^deadlinc.  Self-em- 
ployed persons"  often  work  long^ 
hours.     \       .  ^.     •  r 


Sources  of  Additional 

•Infornnation   , 

Additional  information  including 
a  list  of  colleges  and  universities  of- 
fering accredited  cot^es.qf  sfudy 
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in  landscape  architecture  ts 
ble  from 

American  Society  of  Landscape  ArwhiiCw- 
lufe.  fnc.  r5©  QKi  Meadu*  Rd . 
McUan  Va^2lOI 

For  tnfornjation  on  a  fttrp^ as  a 
landscape  architect  in^/rtfe  Forest^ 
Service,  write  to  ^ 

C.S  Dcpartmcni  otAgricuJture.  f  orevi  S51 
vice.  WadytJgion.DC  20250 


PHOTtJGlWHERS 

(D.OT  143  062,  ,282,  and  382) 

Nature  of  the  Work 

PIriotographers  use  their  ca^:Ff^ras 
rfS  film  to  portra>  people,  placeV 
and  events  much  as  a  wnlgr^uses 
words.  Those  who  are  SKillful  can 
capture    the    personality    of  m- 
dividuals  or  the  mo^  of  scenes 
they  photograph..  Some  specialize 
in  scientific,  medical,  or  engineer 
ing  photography  and  their  pictures 
enable  thousands  of  persons  to.  see 
a>o^d  normally  hidden  from  vfew 
^"'Although  their  work  vanes  wfde- 
"  ly.  all  photographers  use  tKe  same 
^b^stcr^quipment  The  most  impor- 
tant piece,  of  cout^,  is  the  camera, 
and    mo&t    photographer^  owft 
several^  Because  the  prqcedur^snn- 
^  vofvedin  still  photography  areJquite 
different  froai.  those  in  motion  pic- 
ttije   photography,  most  »'photog- 
rapheip'spccialize^  m  ,orfe  or  the 
other  vUnliki  \ snapshot  cameras, 
which  have  a  lens  permanently**  at 
tgched  to  thtf  cameri  body,  profcs* 
sional  cameras  are  constructed  to 
use  a  variet/  of  lenses  designed  for 
close-up,       medium-range,    .  or 
distafice  phqtography.    t  *  \ 
Besides   cimieras    and  len5.es, 
'  photographers  use  a  variety  Of  film  ' 
and  .colored  ^iftcrs  yto  obtain  the 
desired    effect    undtfr  *diffcfcr'' 
lighting  coridition's.^  Whejo  taki^ 
picture^  indool's  or  aher  dark,  th^ 
use      electrohic      flash  units! 
floodlights,  reflectors,  an4  other 
spcciallighiing equipment.  T 
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§ume  phoUSgraphers  develop  and 
print  their  own  photo^wtptSlh  the 
darkrporp   ajid^^.-frTay   enlarge  or 
tisc  the  basic  image. 

Other  Q>fmographers  send  their 
vrork/TO  photographic  laboratones 
.fo^^rocessing."  ^  * 

In  addition  to  knovring  how  to 
use  their  equipment  and  materials, 
photographers  must  know  how  to 
compose  the  subjects  of  their 
photographs  and  be  able  to  recog- 
nize a  potentially  good  photograph. 

Many  photographers  specialize  in 
a  particular  type  of  photography 
sue hjjis-pQr trait,  commercial,  or  in- 
dwOTial  work.  Portrait  photog- 
"raphers  take  pictures  of  iriciividuals  ^ 
or  gr.oups  of  persons  and  usually 
work  in  their  own  studiosL  For  spe- 
cial events,  such,  as  weddings  or 
christenings,  however,  they  take 
pjiTotographs  in  churches  and 
homes  Commercial^hotographers 


lerally  take  pictures  to  advertise 
clothing,  Automobiles,  furniture, 
,food,  and  other  items.  The  work  of 
industrial  photographers  is  used  m 
company  publications  to  report  to 
stockholders  or  to  advertise  ^com- 
pany products  or  services.  Hiese 
photographers  also  may  take  mq* 
tion  pictures,  of  workers  operating 
equipment  and  machinery  for 
management's  use  in  analyzing 
{^oduction  o^work  methods. 

Other  photographic  ^ecialties 
include  photojournalism/  or«  press 
photography  that  combirjes  a  "nose 
for  news**  with  photographic  abili- 
ty; aerial  photography;  educational 
photography  (preparing  slides, 
filmstrips,  and  movies  for  use  in  the 
classroom),  and 'science  and  en- 
gineering photography  (the 
development  of  phqtographjc 
techniques  for^ise  in  spa^e;  medi% 
cal,  or  biological  research). 


DESIGN  OCCUPATIONS 
* 

PlacM  of  Employment 

r 

About  I  80,000  photographers 
were  employed  in  1974  About  half 
worked  m  commercial  studios,  but 
newspaper  and  magazine  publishers 
.  also  employed  many  photog- 
raphers. Government  .agencies, 
photographic  cqui^ent  suppliers 
and  dealers,  and  man>  industrial 
firms  employed  large  numbers  of 
these  workers.  In  addition,  some 
phoidgraphers  taught  in-  colleges 
and  universiti^,  or  made  films.  Still 
others  worked  freelance,  takmg 
pfctures  to  seH  to  advertisers, 
magazme^.  and  other  customers. 
Ab^t  one-fourth  of  all  photog- 
raph e  ^  VH^e  If  m  pi  o>  ed . 

Jobs /or  photographers  are  found 
in  all  parts  of  the  coujitry,  m  small 
towns  and  large  cities,  but  employ- 
^  ment  is  concentrated -in  most 
\  \  populated  areks. 

Training,  Ot^er  Qualifications, 
and  Advancement 


mcnt  on  Commercial  Artists  else- 
where in  the  HandbooL)  The 
Armed  Forces  also  trails  man> 
young  people  in  phojtographic  skills 
during  service  * 
The  type  of  iwrfning  determines 
'^;;the  type  of  work  for  which  prospec- 
tive photographers  qualif> . 
Amateur  experience  is  helpful  in 
getting  an  entry  job^rn  a  commercial 
studio,  bul  post-high  schqol  training 
and  experience  usUally  are  needed^ 
for  industrial,  news,  or  scientific^ 


ceptional  ability  may  gain  national 
reputations  for  their  work  and  often 
exhibit  their  photographs  in  art  and 
Tphotographic  pllerics,  or  publish 
.  ^hem  in  books.  A  few  industrial  or 
^ience  ^  photographers   may  be 
promoted  to  supervisory  positions. 
Magazine     photographers  may 
become  heads  of  graphic  arts  de- 
'^artmenls  or  photography  editors. 


Employment  Outlook 


photography.  Work  in  scientific.  Employment  of  photographers  is 

medical,  and  engmeeriit^  research,  expected  to  grow' about  as  fast  as 

such  as  photographing  microscopic  the  average  for  all  occupations 

orga^iisms  requires  a  backgro|jpd  through  the  mid- 19S0's.  In  addition 

in  the  particular  science  or  Jen- ^  to  openings  resulting  from  growth, 

gineering  specialty.  ^  well  av&kill  many  others  will  occur  each  year  as 

in  photography                      ,  workers  die,  retire,  or  .transfer  to 


.  Photographers  must  have  good 
eyesight  and  color  vision,  artistic 
abitff^.aftd  manua/ dexterity.  Some 
knowledge  of  mathematics,  physics, 
and  chemistry  is  helpful  for  un- 
derstanding'  the  use  of  various 
lenses,  films;  light  sources,  and  de- 


People  may  prepare  for  work^^  velopmeiU  processes.  They  also 
ofessional   photographers   m  a    should  enjoy  working  with  detail. 


professional 

commercial  studio*  through  2  or  3 
years  of  on-the-job  training. 
Trainc'es  generally  start  in  the  dark 
room  where  lhe>  learn  to  deveipp 
film  and  do  photo-printing'  and, en 
lar§ing  Later  they  ma>  set  up  lights 
and  '  cameras,   or   h^lp   aa  ex.- 


Some*  photqgraphic  specialties 
require  additional  qualities.  Com- 
mercial or  freelance  photographers^ 
must  be  imaginative  and  original  in 
their  thinking.  Those  whaspecialize 
in  photographfng  news  stories  must 
be  able  to  recognize  a  potentially 


perienced  photpgrapher  take  pic- good  photograph  and  act  quickly  or 


tures 

Photographic    training   also  is 
;       available  in  .college's,  universities, 
junior  colleg^,  arid  art  schools 
About  25  colleges  and  universities 
offer  4-year  curriculuras  Jeading  to 
a  bachelor's  degree  in  pnofography 
that  ^include  courses  in  the  liberal 
,    arts.  Some  colleger  and  unversities 
.  ^rant  master's  degrees  in  special- 
ized areas,  such*  as  color  phtog- 
raphy.  In  addition,  a  few  colleges 
have  2-ycar  cirrriculums  leading  to 
a   certificate    or   an  associate's 
degree  in  photography.  Art  schools 
offer  useful  training  io.  design  and 
compos|tion,*  but  riot  the  technical 
^      training  needed  for  professional 
'  photographic  work  (See  the  state 
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an  opportunity  to  capture  an  impor 
Jant  event  on  film  may  be  lost. 
Photographers  who  specialize  in 
portrait  photography  need  the  abili- 
ty to  help  people  relax  in  .front  of 
the  camera. 

Newly  hired  photographers  are 
given  relatively  routine  assignments 
that  do  not  require  sfflit-second 
camera  adjustments  or  decisions  on**' 
what  subject  matter  to  photograph. 
News  photographers,  for  example, 
may  be  assigned  "^to  cover  civic 
meetings  or  photograph  snow 
storms  After  gaining  experience, 
they  advance  to  mpte  demapdirig 
assignments  ahd  ^om^^jrwt^^'rjCove  to 
staff  positi9iw--l5n  national  news 
mag^itifl^rTPhotc^jl^phers  with  ex- 


other  occupations. 

Job  opportunities  in  newspapers 
and  magazines  should  continue  to  , 
be  good  for  persorts.  with  ,coIlege 
trafning  in  photography.  Business 
and  industry  also  will  offer  good  op- 
portunities for  photographers  as 
greater  importance  is  placed  on 
visual  aids  for  use  in  meetings, 
stockholders'  reports,  ai^d  sales 
campaigns.  Photography  is  becom- 
ing an  increasingly  important  part 
of  scientific  and  medical  research, 
and  opportunities  are  expected  to 
be  good  for  persons  with  the  highly 
specialized  background  this  typc/6f 
woH^  requires.  ,  ^ 

Competition  for  jobs  as  portrait 
and  commercial  photographers, 
however,  is  expected  to  be  keen. 
Thes^  fields  are  relatively  crowded 
since  photographers  can  go  into 
business  for  themselves  with  a 
^  modest  financial  investment,  or 
work  part  time  while  holdin^^^ 
anoth^job. 

Earhlnga a(Jd"Worklnfl 
^Ctrfidltlona 

* ^^Begmning  photographers  gener- 
ally earned  from  $100  to  $125  a 
week  in  1974,  according  tp  the 
limited  information  available. 
,  Those  who'^  worlced- — for 
newspapers   that   have  contracts 
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with  the  Newspaper  Guild  had 
weekly  earnings  bciween/510^  and 
$359  in  1974,  with  the  majority 
failing  in  the  S 1 50  to  S200  range. 

Newspaper  'photographers  with 
some  experience  (usually  4  to  6 
years)  averaged  about  S265  a  week 
in  1974.  Contract  minimums  for  ex- 
perienced photographers  were  sel- 
dom less  than  $200  a  week.  ^ 
liumber  of  newspapers  paid  their 
photographers  5300  a  week  or 
more',  witH  the  top  salary  over 
$420. 

Photographers  in  the  Federal 
•Government  earned  an  average  of 
S 1 3.970  a  year  in  1 974.  Depending 
on  their  level  Of  experience,  newly 
hir^d  photographers  earned  from 
S7.600  to.$  10,520  a  year  and  most 
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'  experienced  photographers  earned 
betw een  S 1 2,840  and  S 1 8,460. 

Many  experienced  photo^ 
raphers,  with  established  reputa 
tions  eaqi  salanes  that  are  above 
the  a\eragc  for  nonsupervisory 
workers  in  pnvate  industry,  except 
farming.  Although  self-employed 
and  freelance  photographers  often 
earn  more  than  salaried^  v<orkers, 
their  earnings  are  affected  greatly 
b>  general  businfes  conditons  and 
the  type-«nd  size  of  their  communi- 
ty and  clientele.  ^ 

Photographers  who  have  salaried 
jobs  usually  work  the  standard  5- 
day,  40-Jiour  week  and  receive 
benefits  such  as  paid  holidays,  vaca* 
tions,  and  sick  leave.  Those  in  busi- 
ness, for  themselves  usually  work 


longer  hours.  Freelance,  press,  and 
commercial  photographers  travel 
frequently  and  may  have  to  work 
in  uncomfortable  surroundings 
Sometimes  the  work  can  be  dan- 
gerous, «specialjy  foCTiews  photog- 
raphers assigned  to  cover  stories  on 
natural  disasters  or  military  coji; 
flicts*. 


Sources  of  Additional 
Information 

Career  information  on  -photog- 
raphy is  apvailable  from* 

PhuiogMphic  Art  A.  Science  Foundation 
noO  Executive  Way,  Dcs  Plaines  III 
60018 


*  ? 
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COMMUNICATIONS-RELATED  OCCUPATIONS 


Communiciitjon  is  important  to 
people*  either  individuaJJy  as 
citizens^  workers,  or  employers,  or 
collectivel)  in  groups,  organiza- 
l^ons^/  or  government  •  This  section 
^  of  the  HandbiHjk  describes  four  oc- 
cupations that  specialize  jn  comrr/u- 
nicatfons — interpreiers»  technical 
writers.-  newspaper  reporters,  and 
radio  and  television  annouticers 

Interpreters  and  technical^ riters 
work  as  intermediaries  translating 
messages  for  people  to  understand 
interpreters  help  people  understand 
languages  foreign  to  fhem,  techni- 
cal writers  help  people  understJkid 
techr>ica]  infomiafion.  Newspaper 
reporters  and  radio  and  television 
announcers  inform  people  about 
current  events  and  happenings^that 
might  interest  ur  affect  them. 
Newspaper  reporters  gather jnfof- 
mation  onTfeve'nts  which  they 
describe,  alffilyze,  and  interpret  in 
ncLwspaperiv^fo^  rapid  disse^mmation 
to  large  numbers  of  people  Radio' 
-and  television  announcers  use  elec- 
tronip  communications  equij^ent 
to  teH  people  of  products  and  serv- 
ices they  might  obtain*  current  , 
happenings,  and  other  iteftis^  of  ip 
teresl 


INTERPRETERS 

^    •       (D.O.T.  137.268)  ^ 

4 

^   '  Nature"  of  the  Work 

Inie'rprelers  help  people  of  dif- 
ferent nations  and  different  cultures 
overcome  liffigudge,  bar/iers  b> 
translating  what  fia^  been  s^id  b> 
one  person  into  a  language  t!hat  can 
,  be  understood  by  pthers.       ;  ^ 

There  atc  two  basic  types  of  in- 


terpretation, simtiltaneou^  anrf  con- 
secutive in  .simultaneous  in- 
terpretation, the  interpreter  trans- 
lates what  IS  being  said  as  the 
speaker  continues  to  talk  This 
techniqge  requires  speed  and  fluen- 
'cy.  and  it  is  made  pos^le  bv  the 
use  of  electronic  equipment.  Con- , 
ference  interpre'\ers  often  work  in  a 
glass-enclosed  booth  from  which 
the>  can  see  the  speaker  While 
listening  through  earphones^to  wTiat 
is*  being  said,  they  simultaneously 
give  the  translation  by  speaking  mto 
a*micro*phone.  People  attending  the 
conference'  who  do  not  understand 
the  language  being  spoken  may 
hsten  to  an  inteppreter's  translatioa 
by  simply  pushing  a  bj^tton  or  turn-, 
mg  a  dial  to  get  the  translation  in 
the  language  they  know  Simultane- 
ous interpretation^  is  generally 
preferred  for  ccJ^ijferences,  and  the 
development  of  portable  equipment 
has  extended  its  use  to  other  lar^e- 
scale  situations.* 

Consecutive  interpretation  also^ 
involves  oral  transl^on.  However 
the  speaker  and  the  interpreter  take 
turns  speaking.  A  consecutive  in- 
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terpreter  must  have  a  good  memory  ■ 
and  generally  nded§  to  take  notes  of 
what  is  said  lo  be  certain  to  give  a 
complete  translation.  The  chief 
drawback »  of  consecutive  in- 
terpretation is  that  the^  process  is 
time  consuming,  because  the 
speaker  must  vv^it  for  the  transla- 
tion before  proceeding. 

Since  interpreted  are  needed 
whenever  people  find  language  a 
barrier,  their  work  involves  a 
variety  of  topics  and  situations. 
They  may  be  used,  Yor  exampl|^to 
explain  to  a  group  of  foreign  visitors 
various  aspects  of  American  life, 
^uch  as  points"  of  political  or  ^>cial 
.  interejy,  or  they  may  be  required  to 
interpret  highly  technical  speeches 
.  *anci  discussions  for  medical  or 
scientific  gatherings*  They  may 
work  at  the  United  Nations,  or  find 
themselves  in  a  courtrooirt  ^  or 
e SCO rting''% reign  leaders  or  busi- 
ness people  visiting  •the  United 
States. 

Places  of  Employment 

An  estimated  \5Q  persons 
worked  full  time  as  ftiterpreter^n 
the  United  States  in  1 974.  Thelarg- 
est  single,  cCmc^ntration  of  inter- 
preters was  at  the  United  Nations 
in  New  York  where  over^O  people 
held  full-tinle  posts.  Various  other 
international  organizations,  Jocated^'^ 
primarily  in  Washing^OfH^-O.,  afso 
employed  regular  staff  interpreters. 
'Within  the  Federal  Government, 
the  Departments  of  State  and',. 
Justice  were  the  jnajor  employers- 
of  full-time  intetpretens.  ^  ^  ^ 

An  estimated  '  450  persons 
worked  as  freelance  interpreters. 
Freelance  interprejter?  may  work 
for  various  employers  under  jshoft- 
'term'  contracts.  Abtiut  four-fifths 
were  under  contract  on  a  tempo- 
rary basis  to  the  'Department'  of 
Statp  and  the  Agency  for  Inte^- 
nationaf  Development  to  serve  as 
escort  interpreters  fo£.  foreign  vis- 
itors, to  the  Ur/ited  Statei».  Some.- 
of  these  inwpreters  worked  a 
gf'eat  portion  oB^the  year*  others 

<  V.  , 
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/  woHced  for  only  a  few  days.  The 
remainder  of  the  frccJance  inter- 
preters constituted  the  freelance 
coj^ercnce  field.  These  interpreters 
provided  for  both  the  supplemen- 

*  tary  needs  of  thcjnteimalional  and 
Federal  agencics^and  for  the  pe- 

,  riodic,  short-term  needs  of  various 
international  conferences  that  are 
held  in  this  Country  Besidjss  per- 
sons who  work  stnctly  as  inter'- 
preters.  many  others  do '  some 
interpretation  work  in  the  course 
of  their  jobs 

^  About  one  half  of  the  NaUon's 
conference  interpreters  are  women, 
most  escort  freelan<je  vtorkers, 
however,  are  men 

Training,  Othtr  Quallflcationr, 
and  Advanctment  * 

A  complete  command  of  two  lan- 
guages or  more  is  the  usual  require- 
meht  for  becoming  an  interpreter 
Interpreters  rpust  instantaneously 
call  to  mind  words  or  idioms  cor- 
responding to  the  foc^ign^bnes  An 
extensive  workmg  vocabulary  and 
ease  in  making  the  transition  from 
one  language  structure  to  another 
are  necbssary 

,  Students  who  want  to  become  in- 
terpreters should  become  fluent  in 
several  languages  Interpreters  who 
work  at  the  United  Nations,  for 
example,  must  know  at  least  three 
Of  the  five  official  U  N  languages 
English.  French.  Spanish,  Russian, 
and  Chificse.  I^onuguese  and,  tb^ 
some  extent,  Japanese  andGerman 
are  also  valuable  to  interprcter^in 
the  United  States. 

Two  schools  in  the  tJnited  States) 
ofTer  special  .programs  for  in: 
tcrpreter  training.  Both  requiry! 
foreign  language  prpficiency  upon 
entry  The  Georgetown  University 
School  of  Languages  and  lin- 
guistics in  Washington,  D  C  h^  a 
I  -  or  2-year  course  of  study  le^ing 
to  ar  Certificate  of  Proficiency.  Ap. 
plicants  to  Georgetown  University 
must  qualify  on  the  basis  pf  ^n  oral 
aptitude  test  and  satisfactory  per- 
formance in  ^  basic  first-year  col- 
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lege  program  The  Monterey  In- 
stitute  of  Foreign  Studies  in  Mon^ 
terey,  Calif,  off^' a,:j-year  pro- 
gram  leading  io,a  master's  degree  <n 
Language  and  International  Studies 
an5  a  certificate  from  the  Depart, 
mentnf  translation  and  Interpreta- 
tion Appluranis.  lo  the  Monterey 
Insij^te  must  have  a  bachelor's 
degcee  with  a  language  major,  or  its 
equivalent  Students  also  mu^t  pass 
a  qualifying  examination  for  the  In- 
terpreters Certificate  Program 

Many  individuals  may  qualify  as 
interpreters  principally  on  the  basis 
of  their 'foreign  backgrounds  ' for 
positions  m  which  extensive,  ex- 
perience and  a  broad  education  are 
not  as  crucial  as  for  other  types  of. 
mierpretation  For  examjJIe,  con- 
secutive interpreters  employed  by 
the  Immigration  and  Naturalization 
Service  of  the  U  S.  Detriment  of 
•Justice  serve  grimaril^  in  interpret- 
ing, legal  proceedings,  such  as 
hearings  for  aliens 

Besides  being  proficient  rp  lan- 
guages, interpreter^  are  expected  to 
be  generally  well ,  informed  on  a 
broad  range  of  subjects,  often  in- 
cluding technical  subjects  such  as 
medicine  or  scientific  or  ind*fetrial 
technology  Work  ai  a  translator 


,  Advancement  in  the  mterpretiag 
»  field  IS  generally  based  on  satisfac- 
tory service.  There  is  some  ad- 
vancement from  'escort  level  in- 
terpreMng  to  conference  level  work. 

Employmtrtt  Outlook 

*    Interpreters  inay  face  competi- 
tion for  the  limited  rwmber  of 
openings  Linle  change  is  expected 
m   the   number  of  full-time  m- 
terpreiers  through  the  mid-l980's. 
Most     opportunities,  therefore, 
^  should  result  from  the  need-  to 
replace  workers  who  die,  retire,  or  , 
leave  their  jobs  for  other  reasons^ 
Expenence,  has  shown  that  arfy 
slight  or  sporadic  increase  m  the 
demand  for  interpreters  can  be' met 
by  the  existing  pool  of  freelance 
workers.  Only  highly  qualified  ap- 
plicants will  find  favorable  employ- 
ment opportunities. 

Qualified 'interpreters  also  may 
find  work  abroad.  For  ftxampip,  the 
demand  for  interpreters  in  Europe,  • 
where  so  n)any  different  languages 
are  spoken,  is  greater  than  in  the 
United  States.  * 

People  who  have  linguistic  abili- 
ties also  may  find  some  employ- 
ment opportunities  a^  translators. 


f 


may  sepveasauseful  background  in'  In  fact,  many  mterpreters  find  the 
maintaining  an  up-to-date  vocabu-    ability  to  do  translation  work,  if  not 
lary  in  vanous  ^cializeb  or  techni- 
cal areas  The.  experience  of  living 
abroad  also  is  very  important  for  an 
interpreter  ^ 
Although  there  is.  no  standard 


reqoisU^an  occupational  asset. 
Foreign  lahguage  corpr^tence  also 
IS  important  for^areers  m  the  fields 
of  foreign  service,  ixitemational 
business,  and  language  education. 
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requirement  for  entry  into  the 
profession,  a  university  education 
usually  is  considered  essential. 
^People  interested  in  becoming  m- 
terpreters  should  be  articulate 
speakers  and  have  good  hearing. 
The  exacting  nature  of  this  profes- 
sion requires  quickness,  alertness, 
and  a  constant  attention  to  accura- 
cy Working  with^ll  types  of  people 
requires  good  sertse*  tact,  and  the 
emotional  stamina  to  deal  with  the 
tensions  of  the  job.  It  ire&sential 
that  , interpreters  maintain  con- 
fidentiality in  their  work  and  that 
they  give  honest  interpretations. 
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Earnlngt  and  Working 
CondKlons 

Salaries  of  interpreters  depend 
upon  the  type  of  i/iterpreting  done 
.  as  weH  as  the  ability  and  per- 
formance of  the  individual.  The  tax- 
free  annual  starting  salary  for  con- 
ference interpreters  at  the  United 
Nations  was  $10,000  m  1974,  Out- 
standing  U.N.  interpreters  could  ex- 
pect to  earn  more- than  $20»000, 
Beginning  salaries  Tor  interpi*eters 
in  various  other  international  or- 
ganizations were  about  $9»000  a 
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year  according^io  the  limiicd  infor 
mation  availablovln  addition  inte 
national  organizations  often  pa 
st^pplementar)  livmg'and  famil> 
lov^ances 

Junior  interpreters  who  wor/ed 
"  for  the  U  S  Depanmeni  of  Stale 
received  SI 2.8,4 1  a  >car  in  j^ie 
1974      Surtirtg    nsalan^  w 
somewhat  lower  for  Governm^l 
interpreters  uith  hmitcd  education, 
expenence,  or  skills 
^    In  the  freelance  field,  inltrpreleni 
are  paid  on  a  d^il>  basis  Con- 
.  ferenc^  mieipreier  salanes  ranged 
from  about  S I  1 6  to  S I  35  a  da>  m 
laic    1974,    depe/iding    on  ex- 
perience The  L'  S  Department  of 
State  piiid  a  dai^y  salar>  of  S 1  10 

Freelance  escort  interpreters 
received  salaries  ranging  from 
about  S36  to  over  S56  a  day,  based 
on  the  individual's  skitl  and  prior 
performance  Interpreters  on  As- 
signment usually  could  expect  to  be 
paid  for  a  7-day  yAeek  Interpreters 
afe  pkid  transportation 'expenses  b> 
the  employing  agency  and  also 
receiv'^^an  allov^ance  to  cover  the 
cost  ^f  accommodations,  meals» 
and  other  expenses  incidental  to 
their  assignments 

The  conditions  under  which  in- 
terpreters work  >^  vary  widely  In 
freelancing,  ther^  is  littk  job  securi- 
ty because  of  demand  fliTctuations. 
and  the  ^  d^aJiion  of  Various 
freelance  assignments  ranges  from 
a  few  days  mr  a  typical  conference 
to  several  weeks  for  some  escort  as- 
signments Although  the  hours  in- 
terpreters work  ar^  not  necessarily 
lortg.  they  are  often  .irregular  Irf 
some  instances^  especially  for 
escort  freelance  workers,  a  great 
deal  Qf  travel  to  a  wide  variety  of  lo- 
cations is  requn'ed;  I 


Sources  of  /^dditiofiai 
.  Information 

Infurrnation  on  the  mterpretmg 
profession  K available  from 

The  Amcricax)  AsMxiation  of  Language  Spc- 
cidhstv  rtXXT  Cunncctioit  Ave  . 
'Suite  9  Wi^hinglon  DC  20036 


IONS  ,  ^ 

For  information  on  entry  retire-, 
mcnts  aod  courses  of  study  at  the 
l^o  schools  ofTcnng  specialized 
programs  for  interpreters,  contact 
Divi&K>n  of  Inttrpreiaiion  *nd  TransUtiori 
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Reporters  on  small  newspapers 
Inay  cover  not  only  aJI  aspects  of 
loqal  news,  but  also  ma>,  take 
photographs,  write  headlines,  lay 
out  pages,  and  wnte  editorials,  On 
Scbooi  of  Lungujgcs  and  Linguisiics.  •^me  small  weeklies,  they  also  may 
GeorgeiowTi  ^  Ins^cmty  VrasJungion.    Implicit  advcrUseoients.  sell  subscnp- 

D  C  "'OOO?  »■  r 

^  tions.  and  perform  general  office 

work 


_  Department  of  Traoslalion  and  iniccpriu- 
^  iKjn.  Montere>  Institute  of  Foreign  Stu- 
*Pic\  PC  Box  Moniere>.  C^if 

Information  about  employment 
opportunities  is  available  from 

Language  Scr>»ces  Div^ion   L  S  Depart 
mentofStitie  VriUitngtbn  DC  20520 

S^-creianat  Recruitmenl  Service  Lniied  Na- 
^     tionv  ^c^^  York  S  Y  10017 


NEWSPAPER 
.REPORTERS 

(DOT  132  268) 

Nature  of  the  Work^** 

Newspaper  reporters  gather  *in- 
formation  oh  curreQt  events  and 
use  It  to  write  stori.es  foi;  publication 
in  daily  or  weekly  newspapers  In 
covering  even^.  they  may  interview 
people,  review  public  iecords.  at- 
tend ^ews  events,  and  dp'  research. 
As  a  rule,  reporters' uke  hdtes  or 
use  ele'ctronic  recording  devices 
while  collec^ng  facts,  and  write 
their  stones  upon  return  to  the  of- 
fice Sometimes,  to  meet  deadlrhes. 
they  telephone  their  information  or 
stories  to  other  staff  niembers 
known  as  "rewrite  men."  who  write 
or  transcribe  the  stories  for  then\ 


Placet  of  Employment 

About  40.000  persons,  two-fifths 
of  them  women.  workW  as 
newspaper  reporters  in  1974.  The 
majority  of  reporters  work  for  dailj 
newspapers»  others  work  for  weekly 
papers  and,press  services 

Reporters  work  m  cities  and 
tow  ns  of  all  sizes  Of  the  1 .775  d^y 
and  7.650  weekly  newspapers^  'me 
great  majority  are  in  mcdiura^sized 
towns  However,  most  ^rjeporters 
work  in  cities,  since  big  citV  dailies 
employ  many  reporters,  whereas  a 
smalltown  paper  generall/. employs 
only  a  few 

•  f 

Training;  Other  Qualifications, 
and  Advancement 


.Most  newspapers  will  consi^^ 
only  applicants  who  have  a  college 
educatiori.  Graduate  work  is  in- 
creasingly important.  Many  editors 
prefer  graduates  who  have  a  degree 
in  jourr\3lism.  which  usually  pro- 
vides a  liberal  arts  education  along 
with  professional  journalism  train-  ♦ 
ing!  Some  editoi^  consider  a  liberal 
arts  degree  sufficient.  Others  prefer 
applicantsgwha*  have  a  liberal  arts 
Large  dailies  frequently  assign  bachelors' de^ee  and*  a  masters 
some  reporters  to  "beats."  such  as  •  degree   jn   journalism.  Although 


poHce  stations*'  or  the  courts,  to 
gather  news  originating  in  these 
places.  General  assi^mcnt  report- 
ers handle  various  types  df  local 
news,  such  as  a  story  about  a  lost 
child  or  an  obituary  of  a  community 
leader  Specialized  reporters  with  a 


talented  writers  navin^  little  or  no 
academic  training  beybnd  high 
school  someUhies  becdme  reporters 
on  city  newspapers,  most/eporters 
without  collcge^lrainmg  begin  on 
rural.  smal[-town.  or  suburban 
papers.  Higfi  school*  courses-  that 


background  in*  a  particular  subject  arc  useful  ir^cludc  English,  journal 

interpret  ^nd  analyze  the  news  in  *i6m.  social  science,  and  typing,  ^ 
fields  such  as  medicine,  politics.       Bachelor's  degree  programs  in 

science^;  education,  business.  laboK  journalism  ,are  available  in  more 

and  religion  ,  than  200 .'colleges.  About  three- 
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tDurths  ttf  Ihc  ct'urscs  in  a  tvpical 
undcrgradudlc  jt^urnaii^rri  curricu- 
lum arc  in  lihcral  arts  Ji>urnalism 
cv>urscs  include  rcpK>rlmg.  ci>p>- 
rcading  editing,  feature  anting. 
hLsti>r\  i>t  Journalism,  lavv  and  the 
relation  t>t  the  press  U>  societ) 

Mi>re  than  5ou  junior  n>ileges 
offe'r  ,ji)urnaiLsm  programs  T.v^,elve 
to  fifteea  h<*ers  af  credit  -earned  is' 
transferable  to  rm>st  4-)car  c<jllege 
prt)grams  ifi  journalism  A  few  ju- 
nior colleges  also  offer  programs 
especially  designed  lu  prepare  the 
student  directly  for  emplt>>ment  as 
a  general  assignment  rep<.>rter  i)n  a 
vteckl)  or  smal!  dajjs  newspaper 
The  Armed  Forces  also  prtyvide 
some  tfainmgjn  J^?urn«lil^rri 

A  graduate  degree  iq  jt>urnjli>n» 
v^as    offered    h)    mt>re  than 
sehiH>ls  if^  About  i'nt'fitth  i»f 

thosu  offer  a  doeti»rjI  Jt^fee  in 
roas^  e4>mmtfnieiitions 

Ptrs4»n^  vvht»  vviNh  to  prepare  l*/r 
Bevvsp^ptr  vvt»rk  thr^ukih  a  i»bt  r^i 


students  b>  arvrfv ersities.  nc\fcs 
papers,  and  professional  org45'!>z*i 
tions  m  I V-^ 

^  Nevts  reporting  invoUes  a  great 
deal  of  responsibilit) .  smce  what  a 
reporter    writes    frequeotls  in 
fluenees  the  opinion  of  the  reading 
public      Reported  should 
^dedicated  lo  serving  the 
need  for  accurate  and  imptfftial 
news   Alth/ugh  reportersy^>rk  as 
part  of  a  tyam.  theV  have  an  oppor- 
tunitN   for  self-expression  lmpt)r- 
tant    perM.ina1    ehd^acieristJCs  in- 
r»  dude  a    nose  for  new-s  (^unosit) 
^W^l  persistence,  initiative,  resourceful- 
isness,  an  aeeumte  memors  and  the 
/4  t-^hvsical  slamina  neee^sars  for  an 
*^^cfive  and  often  fast-paced  life 

Soffie  whi>  ei)mpete  for  fuD  time 
Vporter  ^obs  find  it  is  helpful  to 
\e     had     experience     as  a 
wspaper    sirmgei"  —a  part-time 
^porter  who  eo^ers  the  news  m  a 
pSirtieOlar  area  of  the  communit) 
and  1*^  paid  oH^he  basis  of  tlje-sio- 
ries  printed  Experience  on  a  high 
school  or  college  newspaper  also  is 
helpful  in  getting  a  job 

Mans  beginner-s  start  on  weekK 
OT  on-sma^l  daih  nev^spapets  where 
!he)  acquire  a  broad  range  of  re- 
porting experience  5onie  gollege 
graduates  are  hired  b>  ISrge  cit^  pa- 
pers as  general  assignment  report- 
ers while  a  few  others  starC  as  Cop> 


arts  eurrieulum  sht^^uld  take  English 
e<.>urse^s  that  melude  writing,  as  v»i?II 
aA^^subjeeN  sueh  as  Si>eii>Uig\ .  politf- 
•  eal  sei^nce.  economies.  histur\ , 
ps\,eh(SUJg\ .  and  speech  Abilit)  lo 
read  and  speak  a  fijreign  language  ts^ 

desirable  Th*osc  who  i<H»k  forw*jrd  ^fedi^^K' Beginmng  reportecioisuall) 
to  becuminc  technical  writer.s  or  re-  are  assigT^ed  duties  such  as  rfeport- 
pt>rters  m  a  sptciali/ei3  Held  such  as  Mng  on  civic  and  club  meetings.' 
^science.  shi)uld  concentrate  on  'summarising  speeches.  writing 
'ci»urse  work  m  their  subject  ijiattef ^Uobitganes.  inlerviewing  important 
areas  (Sec  statement  on  Technicaf |Hvisrtors  to  the  communit).  and 
Walters  i  Skill  in  t\ping  is  essential  ^covering  pojice  court  proceedings 
because  reporters  t\pe  tl\eir  own  tj^s  the>  gain  experience..  tbe>  ma> 

^^rjeport**  more    important  e%ents. 


news  st4)ries-  On  small  papers, 
knowledge  of  news  photography 
also  is  valuable 

The  Newspaper  Fund  and  in- 
dividual newspapers  offer  summer 
internships  that. provide  colkige  stu- 
dents with  an  opportunits  to  prac- 
tice the  rudiments  of  reportirvg  or 
ciiiting  In  addition.  rViore  than 
2.^()()  journalism  sehSlarships.  fel- 
lowships assistant  ships,  and  Joans 
were  a'^arded  to  ciWIege  journalism 


or  spe- 


,<^ver  arv  a5?signed  beat. 
'Cialize  in  a  particular  field 

Newspaper  reporters  ma>  ad- 
vance to'  reporting  for  larger  papers 
or  press  services  Some  experienced 
''reporters  become  columnists,  cor- 
respondents, editorial  wnte^s.  edi- 
tors, or  top  executives,  these  posi- 
tions represent  the  top  of'^he  field 
ajid  competition  for  them  is  keen 
Other  reporters  transfer  to 'related 


qOMMt-NICATIONS-REllATED  CXXt  PATlONS 


fields  such  as  puWiv  relations,  ^r.i 
mg  for  magazines,  or  preparing 
cop>  for  radit  and  television  news 
programs  *  .  *  ^ 

Employment  Outfook 

Beginners  uiih  exccpiioAaJ  wni- 
mg  lalenl  are  cxpecleQ  lo  find 
favorably  emplo>'m^t  opportuni- 
kies  thrpugh  the  mid-l980's 
Others,  however,  uill  face  strong 
compelilion  for  }obs»  especially. on 
large  cil>  dailies  Emplo>'menl  op- 
portunities fcfr  reporters  able  to 
handle  news  about  highly  sp>ecial- 
ized  scieJDtific  po^cchnical  subjects 
are  e^^pected  to  favorable 

Weekly    or   daily  newspapeij* 
ylocated  in  smaJI  ^towns  and  suburb- 
ban  are^  are  expected  to  continue 
-  to  offer  the  most  opportunities  f(>lr 
^b^ginwefs  entering  newspaper  re- 
porting Openings  anse  on,  these 
papers  as  reporters  gain  experience 
and  move  up  to  editing  positions  or, 
transfer  to  reporting  jobs  on'lara^r 
nevw-spapers  or  to  other  types.6f 
•  work  Beginning  reporters  "^ble  to 
help  with  piiptography  and  other 
speciahzed*  ^pects  of  newspaper 
work  and  who  are  acquainted  with 
the  community  are  likely  to  be 
given  preference  in  employment  on 
small  papers' 

In  addition  to  jobs  in  newspaper 
reporting,  recent  college  graduates  ' 
who  have  journalism  training  ma^ 
enter  related  fields,such  as  advertis- 
ing.^  public  relations,  trade  and 
technical  publishing,  and  radio -and 
television.  Good  job  opportunities 
^Iso  wil[  be  fourtd  in  teaching* Jour- 
nalism for  those  -who  have  profes- 
-^iojial  experience  and  at  leaisj^^ 
master's  degree. 

Although  the  broad  field  of  mass 
communication  should  continue ^to 
expa^Jd^due  to  rising  levels  of  e'Ju 
cation,  inpreasinj  expenditures  for 
ne>vspaper.  radio,  and  television  ad- 
vertising,* and  a  growing  number  of 
trade  and  technical  journals, 
newspapers  are  not^expected  to 
share  equally  in  tjiis  gcowth.  As  a 
result,  employment  of  re^rters 

*  Nit 


thu-iM  mcreis*  fftore  slov^ly  than  injbe  newspaper  field  and  staijjng 
tSe  average  /or  all  occupations^  s^larres  of  journalism  gnwluates,  as 
Most  job  openings  wi!f*.continue  Xi\Jttl\  as  a  list  of  journalism  scholar-  ^ 
anse  from  Oie  need  iq  replace  re-  *  '  "  * 
porters  who  ^  promoted  to  edi- 
tOnal  or  adrmpistrauve  positions, 
transfer  to  other  fields  of'w-ork. 
.retire,  or  leave  the  profession  for 
other  reasons 


Earnings  and  Working 
Copditlont 


Reporters  j^ofktng  for  daily 
newspapers  having  contracts 
negotiated  by  The  Newspaper 
Guild  had  average  starnng  salanes 
of  S8.750  in  late  1974  Tn  general, 
earnings  ol"  newspaper  reporters  in 
'  1974  were  above  average  earnings 
received  by  nonsupcrvisory  work- 
ers in  pnvate  industry. '  except 
farming.       .  ^ 

Minimum  salaries  of  reporters 
having  4  or  5  •>ears  of  expenence 
who  \vorked  for  dail>  newspapers 
^ith  Guild  contracts  averaged 
S14,265  in  1974  The  minimums 
ranged  from  59,100.  paid  by  the 
smallest  dailies,  to  more  than 
522,000  paid  by  the  largest  Many 
reporters,  however,  were  paid  sala- 
ries^ hjgher  than  these,  minimums. 
Reporters  working  foi*  national  wire 
services  received  annual  salanbs  of 
at  least  $14»000 

Most  newspaper  reporters 
generally  work  a  S'-day,  35.-  or  40- 
hour  week^  Reporters*  working  for 
morning  papers  usually  start  work 
.in  the  late  afternoon  and  finish  at 
atjput  midnight  Most  repor^rs  also 
receive  benefits  such  as  paid  Vaca- 
tions, group  insurance!^  and  pension 
plans. 

Sources  <ii  Addltionar 
'  Irtformatlon  * 
» 

Information  ^bout  opportunities 
for  reporters  with  daily  newspapers 
IS  available  Jrom.  * 

Amencan  Ncwjpapcf  Eubttshers  Association 
Foundation.  PO  Box  17407.  Dulles  In- 
temationai  Airpon.  Washington,  DC 
20041^  * 

For  information  on  opportunities 


ships,  fellowships,  assistantship^, 
and  loans  available  at  colleges  a^d 
universities',  write  to:  - 

The  Newspaper  'Fund.  Inc  .  Box  300. 
P^mccian.  N  J.  08540 

Information  on  union  wage  rates 
is  available  from: 

The  Newspaper  Guild,  Research  and  Infor- 
rttauon  Department,  1125  I  5th  St  . 
Washington^  D  C  20005 

For  general  information  about 
careers  in  journalism  contact 
Amcncun  Couoal  on  LducjUon  for  Jouma)- 
ivm.  School  of  Joum^iltsni'  Lntverstt>  of 
M;>souct.  CoJumbta,  Mo  65201 

Avsoaatio'q  For  Education  tn  Jou/Viahun. 
Murph)  Hall.  Lniversity  of  \lmnesota. 
Minneapolis  Minn  55455 

The  Society  of  Profess»onal  'Joumalisti, 
Sigma  Delta  Chi,  35  Ea«  W  acker  Dr  . 
Chicago^  III  6060 1 

Informanon  on  the  opportunities 
for  \Y2^sn  *n  neu^aper  reporting 
ai)d  other  communications  fields  is 
'available  from. 

Women  In  CommunicaUons,  Inc  .  8305  A 
Shoal  Creek  Blvd  .  Ausua,  Tex  7S758 

Names  and  locations  of  daily 
newspapers  and  a  list  of  schools  and 
departments "  of  journalism  rare 
published  \n  the  Editor  and 
Publisher  Internationai  Year  Book, 
available  in  public  libraries  and  in 
most  large  newspaper  offices. 


RADIO  AND  TELEVISION 
ANNOUNCERS 

(D>0.  J.  159.148) 

Mature  of  th^'W6H^ 

Most  radio^  announcers  act  as 
disc  jockeys,  introducing  recorded 
musio»  presenting  news  and  com- 
mercials, and  commenting  on  other 
matters  of  interest  to  the  audience, 
The^'  may  "ad-lib''  much  of  the 
commentary,  Working  without  a 
detailed  script.  They  also  may 
operate  the  control  board,  sell  time 
for  '^commercials,  and  write  com- 
mercial and. news  copy.  In  i^ge  sta- 
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tjons.  ho\fccver.  -other  v^orkers  han 
die  these  jobs  (Sec  staiemeni  on 
radio  and  telewsion  broadcasting 
occupations  clse>^hcre  m  ihc  Hand 
book  ) 

Announcers  eniplo>ed  b>  televi 
sion  stations  and  large  radio  sta 
tipns  usually  speciahzc  in  partic^ilar 
kinds  of  announpng  such  as  sports, 
news,  or  uealher  TTic\  must  be 
thoroughly  famdiar  vulh  their  areas 
of  specializauon  If  a  written  script 
is  needed  for  parts  of  th^  program., 
the  announcer  ma\  do  the  research 
anduntlng  Announcers  frequent!) 

jrticiouie in  communit)  activities 
A  s|5?5ftscaste^.  for  ^xample^  might 
be  the  master  of  ceremonies  at  a 
touchdown  cl\jbJ?anquel  or  greet 
customers ,;irthe  Opening  of  a  neu 
sporting  goods'  store.  Sonie  an- 
'nouncers  becorhe  well-knov^n  and 
highly  paid  personahli'es 

PFaces  of  Employment 

About  19.000  staff  announcers 
N^ere  employed  full  time  bv  com- 
mercial radio  and  television  broad- 
casting stations  xxi  1974.  More  than 
80  percent  of  them  worked  m  radio 
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broadcasting  The  average  com- 
mercial radio  or  television  station 
empluyed  three  announcers. 
althou^rTlarger  stations  sometioaes 
emplo)ed  six  or  more  *In  addition 
to  staff  announcers,  several 
thousand  freelance  announcers  sell 
their  services  for  individual  assignf- 
ments  to  netwprXs  and  stations,  or 
to  advertising  agencies  and  other 
independent  producers 

Training,  Oth^r  Quaiif)catlon$, 
and  Advancement 

Announca^  H^^^  ^  pleasant 
and  6»ell-controUet  ^oice,  a  good 
sense,  of  uminj4  and  excellerrt 
pronunciation  COrr-ect  English 
*usage>  and  a  knowledge  of  dra- 
matics, sports,  music,  and  current 
events  imp^vechances  for  siiccess  - 
The  most  sii^ccessful  announcers 
have  a  combination  of  personalii) 
and  a  knack  for  dramatization  that 
makes  them  attractive  to  audiences. 

High  school  courses  in  English, 
.public  speaking,  dramatics,  foreign 
languages,  and  electronics,  plus 
sports  and  music  hobbies,  are  valu- 
able backgroulid  for  prospective 


Sttcc«ttful  announcers  havt  a  partonallty  which 'makes  them  attractive  to 

audiences.  < 


announcers.  A  college  liberal  arts 
education  provides  an  excellent 
background  for  an  announcer,  and* 
many  universities  offer  courses  of 
stud)  in  llic  broadcasung  fifeld. Stu- 
dents at  these  insututions  also  may 
gam  valuable  expenence  by  supple- 
menting their  courses  v^th  part- 
time  work  at  the  campus  radio  sta- 
tion aaid  summer  \vork  at  local  sta- 
tions. fUhng  in  for  vacationing  staff 
members  A.nuntBer  of  private  vo- 
cational schools  also  offer  training 
in  announcing  However,  those 
considering  training  at  such  a 
school  should  contact.the  personnel ' 
manageryof  stations  and  broadcast- 
ing trade'organizauons  in  their  area 
to  determine  the  school's  per- 
formance' in  producing  suitably 
trained  candidates. 

Most  announce  get  their  first 
broadcasting  jobs  in  small  stations. 
Because  announcers  in  small  radio 
stations  'sometimes  operate  trans- 
mitters, prospective  announcers 
often  obtain  an  ^FCC 
•Radiotelephone  Third  Class  Opera- 
tor License  v^hich  enables  them  to 
operate  a  radio  transmitter  and. 
therefore,  rnakes  them  much  more 
useful  to  these  stations.  (For  infor- 
mation on  how  to  obtain  a  license, 
see  the  statement  on  broadcast  • 
technictans  elsewhere  in  the  Hand- 
book. )  I 

Announcers  usually  wor4c  in 
several  different  stations  in  the 
course  of  thdr  careers.  After 
a^uinng  experience  at  a  station  in 
a  small  community,  an  ambitious 
anci  talented  announcer  ma)  move 
to  a  better  pa)ingjob  in  a  large  cit) 
\n  announcer  a!so  ma)  advance  b) 
getting  a  regular  program  as  a  disc 
jocke).  sportscastef.  or  other  spe- 
cialist ^n  the  national  networks, 
competition  for  jobs^is  intense,  and 
arnuunvers  usuall)  must  be  college 
graduates  and  have  several  )ears  of 
successful  announcing  experience 
before  they  are  gfiven  an  audition 

'  Employment  Outlook 

The  employment  of  announcers 
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is  expected  to  increase  about  as  fast 
as  the  average  for  all  occupation^ 
through  the  mid-1980's  as 
radio  and  tele  vision  stations  are 
licensed  Employment  *grovrth, 
however,  will  b^e  limited^by  the  in- 
creased use  of  automatic  pro- 
gramming Muy  jub  openings  m 
this  relatiYcl)  small  occupation  will 
result  from  the  need  to  replace  ex 
•pcnertced  announcers  who  transfer 
to  other  occWations.  retire,  or  die 

It  ^ill  b€/€asier  lu  get  an  entr>  job 
in  radiOxthan  m  tele v'lsion  because 
of  the  greater  ^mb<r  of  radio  sta- 
.tions  that  hire  tfeginners'.  These  pbs 
generally  wi||»be  located  in  small 
stations,  and  the  pay  will  be  rela- 
tively- low^  A  few  yobs'  also  will 
become  availably  as  more  cable 
television  stations  begin  their  own 
programming.  However,  the  great 
attraction  of  tl\e  broadcasting  field 
for  young  persons,  and  its  relatively 
sm4)l  size,  will  result  in  keen  obm- 
petition  for  enti^  jobs.  « 

,  Earnings /ind  Working  ^ 
Conditions' 

Salaries  of  beginning  announcers 
in  commeraal  television  ranjged 
from  ebout  S 1 60  to,  S200  a  week  in 
1 974,  and  those  of  experienced  an* 
nouncers  ranged  from  about  S225 
to  S350,  according  to  information 
from  union  extracts.  Many  well- 
known  announcers  earn  much 
more.  As  a  rule,  salaries  increase 
with  the  size  ^f  the  community  and 
the  station,  and  salaries  in  television 
are  higher  thanlhose  in  radio.  An- 
nouncers Employed  by  educational 
broadcastitig  stations  generally  earn 
less  than  those  who  work  for  com- 
mercfal  stations. 

*  Mos\  annoilncers  m  large  stations 
work  a, 40-hour  week  and  receive 
overtime  pay  for  work  beyond  40 
hours  In  small  stations,  many  an 
nouncers , work  4<.to  12  hours  of 
overtime  each  ♦week  Working 
hours  cdhiist  of  both  time  on  the  air 
and  time  spent  in  preparing  for 
broadcasts  ,  Evening,  night, 
weekend,  and  holida>  dut>  occurs 


fre4uentl>  since  many  stations 
broadcast  24  hours  a  day,  ?  days  a 
week  ' 

Working  conditions  are  usually 
pleasant  bemuse  of  the  vanety  of 
work  a^nd  the  many  ^personal  con- 
tacts that  are  part  of  the  job.  An- 
nouncers also  receive  some 
satisfaction  from  becoming  well 
known  in  the  ar^ea  their  station 
serves 

Sources  of  Additional 
Information 

For  general  career  information, 
'  wnte  to. 

National  Assocution  of  Broadcasters-,  1771 
NSt  NW.  Washington.  DC  20036 

Corporation  for  Public  Broadcasting!  888 
1 6th St  NW. Washington, DC  20006 


TECHNICAL  WRITERS 

(D.OX  J39.2g8) 

Nature  of  th«  'Work 

Technical  writers  organize,  write, 
and  edit  materials  aboiit  science 
find  technology  in  order  to  establish 
clearer  communication  between 
those  who«  develop  inf6rmation  — 
scientists,  engineers,  and  design 
technicians— and  the  users  of  their 
information— operators',  repairers, 
scientists,  engineers,  executives,  or 
consumers.  Their  ^writing  must  al- 
ways be  clear  and  easy  to  follow, 
and  when  it  is  to  be  used  by  spe- 
cialists it  often  must  include  techni- 
cal detail  and'  a  highly  specialized 
vocabulary.  Technical  writers 
usually  arrange  for  the,  preparation 
of  tables,  charts,  illustrations,  and 
other  artwork,  and  may  work  with 
technical  illustrators,  drafters,  or 
photographers  ' 

Before  sorting  a  writing  assign- 
ment, technical  writers  usually 
learn  as  much  as  they  can  about 
their  subject.  This  p^focess  involvcfs 
studying  reports,  reading  technical 
journals,  and  consulting  with  the 
engineers,   scientists,  "  and  other. 
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technical  personnel  who  have 
worked  on  the  project.  Then  they 
prepare  a  rough  draft  thai  may  be 
revised  several  times  before  it  is  ac- 
cepted in  final  form. 
•  The  technical  writer's  product 
takes  many  forms— publicity 
releases  on  a  company's  sciehtific 
or  technical  achievements,  manu- 
facturers* ^  contract  proposals  to 
government  agencies,  manuals  that 
explain  how  to  operate,  assemble, 
disassemble^  maintitn,  or  overhaul 
componenu  of  a  missile  system  or  a 
\  home  appliance,  or  articles  for 
scientific  and  engineenng  periodi- 
cals or  popular  magazines. 

Places  of  Erfiploytn«rtt 

An' estimated  20,000  technical 
writers  and  editors— about  or\e-fifth 
women— were  employed  in  1974, 
Many-  technical  writers  are  em- 
-  ployed  ,  in  the  electronic  and 
,  aerospace  Industries.  ISome*  work 
for  /esearc^  a$i6  development  firms 
or  for  the  Federal  Governments 
mainly  in  the  Departments  of 
Defense  and  AgricuftiiTe,  the  Ener- 
gy Research  and^Development  Ad- 
ministration, and  the  National 
Aeronautics  and  Space  Administra- 
tipn  Others  work  in  firms  that  ^pe-' 
cialize  in  technical  writing.  A  few 
are  in  business  for  themselves  as 
freelance  technical  writer*. 

Technical  writers  are  employed 
all  over  the  country  biil  the  largest 
concentrations  are  in  the 
Northeastern  States,  Texas,  and 
California, 


Training,  Otl;i«r  Qualificationt, 
and  Adv«nc«m«nt 

Although  there  are  no  presclibed 
requirements  for  entry  into  the 
technical  Vriting  field,  a  combina- 
tion of  technical  experience  and 
writing  ability  will  generally  qualify 
^a  person  <o  'work  as  a  technical 
writer.  ^ 

While  a  college  background  is 
helpful  an;i  sometimes  necessary, 
most  technical  wnters  do  not  enter 
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Technical  writers  discuss  specifications  of  f^hter  plane  component  to  be  included 
*■  in  technical  manual. 


jhc  u^cupaliun  recent  college, 
graduates  The  majunt) v^hatever 
their  level,  of.  educational  attam- 
ment.  work  mttialiv  as  technicians. 
Scientists,  or  engineers  •  In  time, 
usuall)  as  a  part  of  their  technical 
assignment.  thc>  assume  some  writ 
ing  duties,  and  de^dup  te«.hnical 
•  communicatiun  ^>kills  Eventaall) 
the)  decide  to  j^ork  enlireiy  in 
I  technical  writing 

Some  empluytrs.  huwevc-r.  de 
mand  a  4  ^ear  cullege  education 
'*Man>  prefer  the  applicant  to  have  a 
degree  in  science  or  engirfeermg. 
wilh^a  strong  hac^r^round  in  Eng 
!i\h.  vvhile  others empha-Sl^e  venting 
ability  .  /\ 

ln'19^4.  12  colleges  and  universi 
ties  offered  4  year  programs  lead 
ing  to  a  bachelor'-)  degree  in  teehni 
caf  writing,  technical  communica 
tion.  or  technical  journalism,  three 
schools  offered  graduate  work  and 


degrees  in  the  field ^More  than  400. 
4  >ear  colleges  offered  at  least  one 
course  in  technical*  writing  as  part 
of  the  regular  curriculum.  Almost 
all  colleges,  and  some  engineering 
schools,  offer  English  courses  to  * 
sharpen  writing  skills,  and  some 
conduct  summer  workshops  and 
,shori-term  seminars  for  technical 
writers 

Besides  having  writing  skills, 
technical  writers  should  be  able  to 
think  logically,  understand  scien- 
tific and  technical  concepts,  and  do 
detailed  acid  accurate  work.  They 
should  be  able  to  work  and  Ulk 
easily  with  others  since  they  often 
work  as  part  of  a  team.  At  other* 
times,  ho.wever,  technical  *  writers 
must  wprk  alone  with  little  or  no  su- 
pervision, sp  they  must  be  able  to 
acfept  responsibility  and  exercise 
ipitiative 

Beginners     often     assist  ex- 
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perienccd  technical  '  wnters  by 
doin^  library  research,  and  by 
preparing  drafts  of  reports  Ex- 
pen^nged  wnters  in  organizations . 
that  have  large  technical  wnting 
staffs  may  advance  to  technical  edi- 
tor .or  otrten  supervisory  and-  ad- 
ministrative positions  After  fining 
experience  and  conPacls,  a  few  go 
into  business  for  themselves  It  also 
is  possible  to  advance  by  becoming 
a  specijriist  in  a  particular  scientific 
orl^clinical  subject  These  writers 
sometimes  pj-epare  syndicated 
newspaper  columns  or  articles  for 
popularTnagiizmes*  '  » 

Employment  Outlook^ 

Employment  of  technical  writers 
^^s  expected  to  increase  about  as  fast 
as  the  average  for  all'occupations 
through  the  mid-I980'-s'  In  addition 
to  openings  due  to  growth,  opportu- 
nities will  result  from  the  need  to 
replace  those 'who  die,  feiire,  or 
transfer  to  other  occupations.  Em- 
ployment opportunities  will  be  best 
for  experienced  technical  writers 
and  for  beginners  who  have  good 
writing  ability  and  the  appropriafer' 
technical  education..  Those  with 
only  minimum  qualifications*  how-  * 
ever,  may  face  stiff  competitign  for 
beginningjobs. 

Requirements  for  technical 
writers  are  expected  to  increase 
because  of^the  need  to  put  the 
growing  amount  of  scientific  and 
technical  information  into  language 
that  can  be  understood  by 
managers  for  decisionmaking  and 
by  technicians  for  operating  and 
maintaining  complex  industrial 
equipment.  Since  many  products 
will  continue  to  be  assembled  from 
components  manufjj^ured  by  dif- 
ferent companies,  technical  writers 
also  will  be  needed  to  describe,  in^ 
simple  terms,  how  the  components 
fit  together.  Others  will  be  needed 
to  improve  and  simplify  operating, 
and  maintenance  mstructipns  for  ♦ 
consumer  products. 

However,  sirtcc  many  technical 
writers  work  in  defense-  and  sp^cc- 
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related  activities,  including 
research  and  development,  future 
job  opportunities  are  related  to 
government  expenditures  in  these 
areas.  Through  the  mid-  1980's,  R  & 
D  expenditures  of  Government  and 
mdustj^  arc  expected  to  mcreasc, 
although  at  a  slower 'rate  than  dur- 
ing the  I960's. 

Technical  writers,  as  discussed  in 
this  statement,  mclude  onl>  those 
persons  whose  pnfiiar>  job  is  to 
write  about,  inl^rprei  .and  edit 
technical  subject  mitter.  Those 
pnmanl>  emplo>ed  as  scientists, 
engineers  or  other  technical  spe- 
cialists who  m^y  do  a  considerable 
amount  of  wnung  ar^  not  ^overed 
here.  As  technology  becpmes  in- 
creasingly complex,  mor^  writing 
assignments  may  require  technical 
and  scientific  knowledge  <^tiivalent 
to  that  of  an  engineer  or  scientist. 

Technical  writers  who  nave  train- 
ing in  joumali^  may  firK^opporfu*^ 
nities  in  other  fields  thai  employ- 
writers  such  as  advertising,  i^bliq 


reiauons.  trade  publtslnng.  and 
television  anclradio  bro^asting. 

Earnings  artd  Working 
'Conditions  , 

Technical  writers  have  high 
earnings  compared  with  average 
earnings  for  nonsupcrvisory  work- 
ers in  private  industry,  except 
farming  Salaries  of  technical 
writers  depend  not  onl>  on  abilit>, 
education,  and  experience,  but  alio 
on  the  type,  size,  and  location  of 
their  employing  firm. 

Starling  salaries  in  1974  ranged 
from  about  S7,000  a  year  for  those 
with  minimal  qualifications  to  over 
$15,0(]^  a  year  for  those  with 
technical  experience  and  college 
educauon.  Expenenceid  technical 
writers  average  around  517,500  a 
year,  while  those  in  ^pervisory 
posiuons  earned  $20,000  or  more. 

Eam^Ogs  of  freelance  writers  vary 
greatly  and  depend  on  the  writer's 
ability^and  reputation. 
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In  the  Federal  Govemment  in 
late  1974,  inexperienced  technical 
Avriters  with  a  bachelor's  degree  and 
about  five  science  courses  could 
start  at  either  $8,500  or  $10,520  a 
year,  depending  on  their college 
grades.  Those  with  2  years,  of  ex- 
penence  coujd  start  at  $  1 2,S4 1  and 
with  "3  years  of  experience. 
515,481. 

Technical  wnters  generally  work 
•in  clean  well-lighted  places,  though 
the>  ma>  work  under  considerable 
pressure,  frequenti)  working  over- 
ume  when  #  publication  deadline 
has  to  be  met 

SourcM  of  Additional 
information 

For*information  about  careers  in 
technical  writing*  contact* 

Socict>  for  Techtucal  Comonurocation«  inc  . 
,      Suite  421.  1010  Vermont  Ave  NW . 
WishingionD.C  20005. 
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Agriculture— broadl)  defined— is 
a  gfinuinc  grovvth  industry  It  has 
.  become  a  vast  and  vital  industry 
that  riches  into  all  levels  of  society 
and  into  dozens  of  other  industries 
and  professions  It  employs  millions 
'  of  persons— both  professional  and 
nonprofessional  Far  several 
decades,  L*  S  agriculture  has  been 
immersed -in  a  technological  revolu 
tion  uhich  has  had  a  tremendous 
impact  on  the  industry  *s  labor 
force— both  in  numbers  and  com- 
position Agriculture,  or  agribusi- 
ness  as  it  is  more  commorfly 
referred  to  today,  js  a  multifac^ted 
complex  that  produces  food  and 
fiber  and  then  assembles,  processes, 
.stores,  trafisports»  and  markets  it  to 
meet  ever-growifig  demands.  Con-, 
sumers  now  insist  upon  more  at- 
tractively packaged  and  ready-to- 
cook  foods.  They  also  demand  that 
it  be  available  all  year.  Thus, 
science  and  bUsiness  are  as  much  ^» 
'  part  of  agriculture  today  as  is  farm- 
ing As  a  r/sylt,  cniployment  needs 
in  agribu^ness  have  changed  sig- 
nificantly and  will  continue  to 
.  change. , .  ^ 

Toitiorrow^s  agriculture  and  re- 
« lated  natural  resource  management 
areas  are  expected^  to  bc^  more 
dynamic.  They  ^ill  offer  many 
^  more  and  diverse  kinds  of  employ- 
ment opportunities.  In  addition,  the 
U.S.  Department  of  Agrioilture  has 
many  diverse  services  organized  to 
help  increase  the  productivity  of 
agriculture,  to  regujate  practices,  to 
protect  the  environment  and  the 
.   consumer,  and  to  expand  research 
»   and  educational  programs. 

The  ever*increasing  technology 
has  decreased  the  need  for  non- 
professional workers  (farm  0r 
agribusiness  laoorers)  while  simul- 
taneously increasing  the  need  for 
professional  workers  (college-. 
trained  personnel).  Present  trends 


ar^  expected  to  be  amplified  in  the 
decades  ahead.  Enrollipent  in  the 
70,  Land-Grant  Colleges  of  Agricul- 
ture and  Natural  Resources  in- 
.creased  from  35,000, in  1963  to 
82.000  in  1974.  A  recent  report 
showed  an  « additional  33,000 
agricultural  students  cTirrently  en- 
rolled in  the  many  non-land-grant 
2-  and  4'^year  colleges.  Increased 
demand  for  food  and  fiber  and  con- 
tinued public  concern  about  the 
quality  of  the  environment,  proper 
management  of  oiir  renewable 
natural  resources,  and  consumer 
protection  issues  will  cause  these 
upward  trends  in  college  enroll- 
ment in  agriculture  and  related 
fields  to  continue. 

Opportunititt  on  Farms 

In  brief,,  fewer  farmers  and  farm 
workers  will  be  needed  to  produce 
Americans  food  and  fiber  products. 
F'or  instance,  in  1^50  the  average 
farmer  could  produce  enough  food' 
and  fiber  for^about  16  other  per- 
sons. Today,  each  farmer  feeds  and 
clothes  53  other  persons.  By  1980, 
it  is  expected  that  each  farmer  will 
be  able  to  produce  enough  for  65 
persons. 

Employment  pn  U.S.  farms  and 
ranches.has  declined  from  7.2  mil- 
lion in  1950  to  nearly  3.5  million  in 
1974.  By  1985,  with  a.continued  in- 
crease in  size  of  farms  and  greater 
use  of  power  and  machinery,  there 
are  expected  to  be  2  million  farm 
workers.  Farm  output  has  increased 
by  52  percent  since  1950.  This  was 
accomplished  with  1 7  percent 
fewer  crop  acres. 

This  phenomenal  increase  in 
farm  productivity  was  accom- 
plished by  significantly  increased 
use  of  farm  power,  machinery  and 
equipment,  higher  application  of 
fertilizers  and  other  agrichemicals. 
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improved  crop  varieties  and  strains 
of  livestock,  and  Iftiproved  farming 
practices  in- general.  Farms  in- 
creased in  ^ize  and  considerably 
more  total  capital  is  required  of 
each  farm  operator.  (See  accom- 
panying table.) 

Management  is  the  key  to  succe^ 
in  modern  farmmg.  Today *s  farmers 
need  a  much  higher  level  of 
knowledge  and  skills  than  did  their 
predecessors.  For  example,  the 
dairy  farmer  used  to  feed  each  cow 
an  amount  of  grain  based  on  the 
amount  of  milk  she  had  produced 
the  previous  day  or  week.  Modem 
dairy  farmers  feed  theif  cows  on  the 
basis  of  their  potential— "pushing** 
potential  high-performance  co^s  to 
their  limits,  cutting  back  on  expen- 
sive feed  for  c6ws  that  already  have 
peaked  out.  Figuring  the  potential  ^' 
is  a  much  more  difficult  technique 
than  weighing  milk. 

The  need  for  bett^er  trained  farm 
operators  and  fap33^yorkers  will  in- 
crease ^is  farnfmg  becomes  more 
scientific.  ,  The  knowledge  and 
capital  required  to  start  farming  a 
generation  ago  is  no  longer 
adequate.  College  training  is 
becoming  the  rule  rather  than  the 
exception  for  young  "commercial" 
farmers.  It  gives  them^the  technical  • 
basis  that  they,  need  to  keep  up 
with  nevf  developments  in  research 
and.iechnology  and  to  apply  them 
intelligently  on  their  own  farms. 
Biology,  engineering,  chemistry, 
and  agronomy— not  to  mention 
ecy6nomics,  marketing,  and  ac- 
counting— are  paij  of  the  necessary 
kit  of  tools  for  a  successful  farmer 
today. 

Capital  requirements  are  another 
obstacle  the  beginning  farmer  must 
overcome.  It  was  estimated  that  the 
average  commercial  farm  in  1974 
had  47/0  acres,  with  a  value  of  more 
than,  $190,000   in    real  esUte, 
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livestock,  •  crops,  and  equipment 
Regionally,  the  estimated  value  of 
commercial  farms  varied  from  ;an 
average  of  $70,000  in  Apf)dlachid 
to  $475,000  in  the  Pacifi^region 
^  Fop  the  person  who  has  the  train- 
ing, the  capital,  and  tht  manage- 
ment ability,  the  modern  farm  can 
offer  mi^kh  higher  incomes  than  the 
old-style  farm  Nevertheless,  while 
agriculture  production  will  still 
offer  challenging  and  rewarding 
careers  with  larger  incomes  and 
better  living  conditions  than  it  used 
to,  it  will  ofjer  them  to  fewer  and 
fewer  people/ 

Opportunities  of  Specific  Types 
of  Farms 

Although  the  number  of  farms  " 
i^nd  farm  jobs  is  decreasi^,  some 
desirable  and  rewarding  opportuni- 

Tabl«  1.  Av«rag«  siz«  of  farm  by  product 


ties  remafti  in  agriculture.  The  deci- 
sion to  enter  farming  may  be  made 
simply  because  an  opening  exists  on 
the  family  farm  or  on  a  farm  near- ' 
by.  Ttr1)e.  successful,  however, 
young  people  should  know  the 
requirements  of  the 'specific  type  of 
farm  operation  they  wish  to  enter. 
They  should  take  into  consideration 
their  aptitudes,  interests,  prefer- 
ences, experietice,  knowledge,  and 
skills  in  directing  labor  and  hai\dling 
livestock  and  machinery.  Young 
people  also  must  consider  family 
labor  supply  and  financial  re- 
sources, as  the  labor  and  capital 
requirements  for  an  operation  of 
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This  sectiop  evaluatjcs,  from  an  oc- 
cupational standpoint,  some  of  the 
more  c^mon  types  of  farms.  The 
accompanying  table  gives  illustra- 
tive data  on  size  of  farm,  capital 
requirements,  and  net  farm  in- 
comes received  by  operators  of  typ- 
ical or  representative  farms  in  vari- 
ous parts  of  the  country.  Many 
^arms  are  larger  than  these  and 
offer  more  return  than  is«  shown 
here.  Some  are  smaller  and  offer 
the  operators  little  income  or  op- 
portunity to  improve  their  status 
without  major  changes.  On  most  of 
the  farms,  the  major  part  of  the 
work  is  done  by  the  farm  operators 


adequate  size  vary  widely  fronveTTT-  and  their  families.  Whereas  some  of 

type  of  farm  to  another.  •  the  smaller  farms  hire  workers  only 

A  realistic  decision  to  go  into  during  the  peak  labor  season,  large 

farming  can  be  made  onl>  in  terms^  ones  often  use  hired  labor  the 

of  a  particulkr  area  or  community,  whole  year, 

and  location,  capital  InvMttd,  and  n«t  farm  Incom*  on  comnfcrclal  farms,  1974 


Type  of  farms  and  location 


Dairy  farms: 

Central  New  York  . 
Southeastern  Wisconsin 
Egg-producing  farms.  Kcw  Jersey  .  . 
Brpiler  farms. <3eorgia  .    ..  . 

Com  Belt  farms:  '  . 
'  Hog-bcef  feeding  .  . 
Cish  grain  crop  . 
Cotton  farms 

Mississippi  Delta  

Southem.High  Plains.  Texas: 

Imgated.  ..  .  <.  

Nonirrigated.^   *  

Tobacco  farms.  Coastal  pfain. 

North  Carolina  

Tobacco-livestock  farms.  Bluegrass 

area.  Kentucky  

Wheat-fallow  farms: 

Northern  Plains   

Central  Plains  

Pacific  Northwest  

Cattle  ranches 

Northern  Plains  

Northern  Rocky  Mountain  

Southwest  ,   

Mferatory-Sheep  Ranches, 
Utah-Nevada  


»^  milk  cows.  ^  '   

4b-milk  cows  

5,550  layer  chickens  

44.600  pJodMced  annually. 


280  acr^of  cropland.. 
yl5  acres  of  cropland.. 


Size  of  farm  as 
measured  by 


900  acres  of  cropland. 

870  acres  of  cropland.. 
860  acres  of  cropland.. 


50  acres  of  cropland.. 
64  acres  of  cropland.. 


1,800  acres  of  cropland., 
1 .800  acres  of  cr6pland... 
I J800  acres  of  cropland. . , 


07  beef  cows. 
314  beef  cows., 
278  beef  cows.. 


2.025  breeding  ewes. 


Land 
and 
buildings 


$61,200 
120.212 
66.280 
33.109 

226.440 
42^.400 

694,237 

632,961 
296,437 

67,106 

J88.I90 

303,705 
379,440 
548,505 

513^54 
342,491 
678.356 

205^71 


Capital  invested  in- 


Machinery 

and 
equipment 


$25,347 
26.593 
3.655 
6.615 

28.119 
45.526 

402.367 

54.899 
21.558^ 

7,391 

9,400 

53.560 
53.560 
66.950 

27,677 
26.271 
16,416 

20,286 


Livestock 


$23,547 
25.436 
9.596 
991 

-  49,536 
0 


0 

^  0 

783 

12.119 

0 
0 
0 

107  896 
100.616 
91,414 

'91,757  \ 


Crops 


$  1^.764 
18,352 

330 

43.302' 
6.186 


0 
0 

1.423 
4,722 

4^  0 

0 
0 

10,661 
20,702 
0 

2.S46 


Total 


$1,26,855 
190,5^3 

^  79,531 
41,045 

•347,397 
480,112 

79^604 

687,860 
317,995 

76,7ajt 
214,431 

357.26.5 
433,0C,i 
615,455 

■i 

659,488 
490,080 
786^06 

320,460 


Net  farm 
income « 


$15,364 
19.857 
6,043 
^,663,^ 

14,749 
^  30.423 

,!;,!00,017 

73.412 
66,810 

7,837 

14,950' 

30,694 
63,334 
69.484 

34,714 
34.272 
11,319 

27.163 


*  The  information  presented  here  is  on  an  owner  operated  basis, 
primarily  for  comparability  between  types  of  farm.  Net  farm 
income  is  the  combined  return  to  total  capita]  phis  return  to  opera- 
tor and  other  unp?ud  members  of  the  family  for  their  labor  and 


 T  

management.  No  allowance  has  been  made  for  payment  of  rent, 

interest,  or  mortgage.  \ 

SOUR<!)E..PreparedJn  the  Commodity  Economics  Division, 

Economic  Research  Division,  U.S.  Department  of  Agncu^urc. 
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The  figures  in  the  table  on  capital 
'  invesTed  mean  that,  the  operator 
controls  or  uses  resources  valued  at 
that  amount,  Man>  farmers  supple- 
ment their  own  capital  with  bor- 
rowed furnis,  others  rent  part  or  all 
of  the  lana\the>  use,  thus  reserving 
more  of  thev^Jupds  for  th6  purcha^ 
of  hvestock,  feed,  machinery,  and 

) equipment.  Still  others  have  part- 
ners who  provide  most  of  the  work- 
ing capital.  For  example,  many 
farmers  who^  raise  broilers  are  in 
partnership  wilh  a  feed  dealer. 
No  brief  general  statement  can 
'^bQ  made  about  specialization  versus 
diversification  in  farming  opera- 
tion,^that  would  apply,in  all  parts  of 

*  the  country.  The  general  trend 
favors  more  specialized  farming. 
Farms  that  '  produced^  many 
products  a  generation  ago  now  may" 
produce  only  two  or  three.  Efficient 
production  of  most  farm,  products 
requires  a  substantial  investment  in 

*  specialized  equipment.  To  receive 
the  fulL  benefit  from  this  invest- 
ment, the  farmer  must  produce/on  a 
large  scale.  Two  other  factor^  con- 
tributing to  specialization  a^t^  the 
increased  emphasis  on  quality  of 
farm  products,  and  the  |^ greater 
knowledge  and  skill  required  for  ef- 
fective production.  Few  farmers, 
however,  find  it  advantageous  to 
produce  only  one  product.  The 
main  reasons  for  producing  more 
than  one  product  are  the  desirabili- 
ty of  spreading  risk,  the  more  effec- 
tive use  of  labor  (particularly  family 
labor),  and  the  fuller  utilization  of 
most  other  resources  than  can  be 
realized  in  a  one-product  system. 

Dairy  Farms  • 

While  dairy  farms  are  located 
throughout  the  country,  their 
greatest  concentration  is  near  large 
population  .centers.  There  is  work 
to  be  done  every  day  thoughout  the 
year  on  dairy  farms,  and  they-  tend 
to  he  family  operations.  However, 
some  farms  are  large  enough  so  that 
more  than  one  worker  is  required  to 
handle  the  chores  and  equipment. 


In  this  way,  the  work  can  be  divided 
up  to  allow  some  workers. to  take  d 
day  off. 

Dairy  farmers  who  produce  their 
own  feed  have  a  variety  of  jobs  Jo 
accomplish.  .Dairy  hercK  are 
decreasing  in  number,  bu\.^e 
becoming  larger  and  more  produc 
tive  each  year.  Income  from  dairy- 
ing is  distributed  somewhat  evenly 
throughout  the  year. 

Livestock  Farms  (Other  Than 
Dairy  gnd  Poultry) 

A  livestock  farm  may  handle  only 
beef,  swine,  sheep,  or  horses.  But  it 
also  may  combine  all  of  these  enter- 
prises. Persons  who  like  liv^estock 
and  who  have  develop^ed  some  skills 
and  knowledge  about  them  and  the 
mechanical  equipment  necessary 
for  handling  ihesa  farms  can  find 
livestock  production  rewarding  and 
profitable.  Farm  chores  bend  to  be 
njore  flexible  than  on  dairy  farms. 
•  Mos^labortends^to  be  family  labor. 

Various  systems  of  livestock* 
production  allow  for  some  spe- 
cialization so  that  the  system  Ian  fit 
thp  siz^  of  farm,  the  types  of  feed 
production  available  localjy,  and 
the  needs  of  consumers'  Incomes 
on  livestock  farms  tenaio  be  varia-- 
ble,  and  risks  are  quite  hi^.  Capital 
investments  in  housi'ng  and 
livestock  can  be  considerable. 
Ability  to  understand  the  markets 
and  to  adjust  management  practices 
to  changing  costs  and  priced  is  the 
key^to  success  in  livestock  produc- 
tion. 1 


Poultry  Farm^ 

Poultry  farms  concentrate  on  egg 
production  or  on  the  production  of 
broilers.  Poultry  farmers  do  not 
rai^e  their  own  feed.  They  purchase 
feeds  which  are  suited  to  their 
specific  purpq/es.  As  in  many  farm- 
ing enterprises?  poultry  farming 
requires  specialized  skill.  The  han- 
dling of  the  birds  and  oY  the^ 
,  mechanical  feeding  ,  equipmeprt 
requires  specialized  knowledge  duj 


usually  not  much  physical  strefngth. 
Poultry  farms  often  make  con  * 
siderable  use  of  family  help. 

Poultry  farmers  often  experience 
sharp  year-to-year  fluctuations  in 
income  These  operations  have  High 
cash  costs  and  thin  profit  margins. 
Many  6roiler  producers  have^  con- 
tracts with  a  financing  agency  such 
as  a  feed  dealtr,  so  that  the  profit 
margin  can  be  somewhat  dependa- 
ble. 

Cash  Grain  FarnTs 

The  production  of  corn,  wfheat, 
grain  *  sorghums,  and  other  grains 
requires  the  use  of  tractors,  farm 
machinery,  and;  equipment.  For 
many  of  these  farms  the  -  work 
requirements  are  seasonal.  That  is, 
during  the  soil  preparation,  plant- 
ing, and  harvesting  times  the  farm 
operators  are  very  busy.  During 
other  seasons^  and  in  stack  periods 
the  farmer  often  will  seek  employ- 
ment off  the  farm. 

Knowledge  of  farm  macjiinery, 
seed  bed  preparation,  varieties, 
planting^  times,  depths,  as  well  as 
methods  of  weed,  insect,  and  dis- 
ease control  are  required  if  produc- 
ers are  to  be  successful.  Cash  grain 
farmers  are  subject  to  major  risks 
due  both  to  weather  and  prices  for 
their  grains. This  i3  particularly  ,true 
for  specialized  crop  farmers.  Invest- 
ments in  land,  power,  and  equip- 
ment on  the  usually  large  acreage 
can  be  very  high.  Thus,  total  risk  is 
very  high  and  management  is  criti- 
cal. 

Cotton,  Tpbacco,  and  Peanut 
Farms 

Cotton,  tobacco,  and  peanuts  are 
grown  onffarms  of  varying  size,  de- 
pending upon  the  region.  As  in^ 
many  other  products,  growersji^ivc 
been  forced  to  enlarge^etr  acre- 
age and  often  to^^rversify.  Still 
many  farms jj^  Small  and  are  part- 

^  time  famUftg  operations. 

Serine  of  the  cotton  farms,  par- 

^^(5ularly  in  the  West  and  Southwest, 
have  gone  under  irrigation.  Other 
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such  farms  inHhc  Southeast  have 
icfdeS  beef  catlJe  or  poultry  to  their 

,  farming -operations.  Prices  of  these 
crops  aro  u^lly  government  sup- 
porte;!,  so  price  risks  tend  to  be  les$ 

,  than  for  other  cash-grain  farms. 

^    Spttlalty  Crop  Farms 

Specialty  crop  farrns  may 
produce  potatoes,  grapes^pranges, 
sugar  cane,  melons,  broomcom,. 
popcorn,  or  a  combmalion  of  these 
and  other  specialty  crops.  These 
farms  exist  because  of  the  demand 
f<;;t-^e  product  and  Ijecause  of  the 
unique  background,  skills,  and 
re&ourtes  which  a  farmer  has  for 
this  kind  of  production.  These  en- 
terprises pften  require  seasonally 
workers,  and  rdativ^ly  expensive 
specialized  equipment.  -These 
producers  need  specific  skills  \yhich 
rhay  be  obtained  through  ex- 
pcWnce  .or  through  special*  train- 
ing^ ' 

Profit^  from  specialty  farms 
'/  usually  vary  greatly  from  year-to- 
^  yearrSpeftialt^  crop  faijners  usually 
sludy  the  demand  picture  well  and 
make  adjustments  so  that  the  par- 
tjcular  operation  will  produce  ac- 
cording to  the  effcctivedemand. 

Private  6utdoor  Recfiaatlon 
Farms*  . 
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many  farmers  have  converted  a  lia- 
bflity  into  kn  asset.  Such  .farmers 
only  represent  !  j>ercent  of  all 
^^arms  in  the  Cnited  States,  but  their 
numbers  are  increasing.  Jhc 
average  amount  reported  earned 
from  such  recreation  activity  was 
about  Sl,630  per  farm.  For  persons 
-with  recreational  interests  in 
favored  locations,  this  type  of  sup* 
plemental  recreational  entccgrise 
can  add  substantially  to  farm 


come. 


farm^^- 


^     Since  the  demand  |pr  outdoor 
recreation   facilities  exceeds  the 
supply,  xnany  farm  operators.in  the 
vicinity  of  national,  State^and  local 
^parks,'or  near  wildlife  ^preserves, 
"(haveUken  advantage  of  their  loca- 
tion no  establish  recreation  busi- 
nessesAThese  farmers  seN  hunting 
or  fishirfg  rights  to  individuals,  form 
hunting  clubs,  or  establish  pnvate 
campgrounds.  Some  will  enlarge  or 
improve  their  farm  ponds  or  irriga- 
tion reservoirs  which  they  then 
stock  with  fish  or  make  avaifable 
I  for  swimming*' and  boating.  Old 
farm  buildings,  sheds,  and. barns 
may  be  converte'd  into  riding  sta- 
bles or^horsc  boarding  stables.  In 
making  tftese  facilities  available. 


_ .    Other  Speclafty  Farms   •  ^ 

Agriculture  also  includes  such 
specialised  areas  as  nurseries, 
greenhouses,  honey  bees,  fur  farms, 
and  riding  stables  For  many^  of 
thesc»  special  knowledge  and 
skilled  rfrjhagement  are  recjuired. 
Risks  are  high  — but,  for  persons 
who  have  the  abilities  and  , the 
resources,  th^se  ventures  are  dften 
pr6fitable  and  rewarding. 


prcxli^tion.  neu  tecbrplog)  and  cquip^ 
roent.  aodfnaDcial'hiaAagement. 

QpportunWts  In  Off-Farnt  • 
^  Agribufintssas 

The  same  technological  Vevolu- 
tion^^tfiat  hit  the  farm  -sector  simul- 
taneously extended  itself  info  the 
.-pff  fatrm  agribusiness  sector,  aller^ 
ing    farm    product  •  assembling^ 
processing  aftd  handling  practices. 
It  changed  the  organizational  struc- 
ture of  both  the  farm  and  off-farm 
sectors  of  today ""s  modem  agricul- 
ture. These  technologies  sijgnifi- 
cantJy  increased  the  capital  require^ 
ments  of  the  off*farm,sector.  It  also 
caHed  for.  much  greater  managenal 
ar>d  technical  knowledge  and  skills 
on  the  part  of  both  professional  and 
nonprofessional  workers  in  the  totai 
agricultural  complex.  As  a  result, 
the  number  and  kims  of  personnej 
needed  in  the  off-farm  agribusiness 
labor  force  have  changed  si|nifi- 


Tralnfng  Opportunities^  r 
Availabfe  for  Farm  Production 
^        *  Jobs  ' 

A  good  initial  background  '  in 
farming  can  be  obtained  by  growing 
up  on  a*successful  ferm.  Necessary 
experience  also  ^ay  be  gained  by 
working  as  a  closely  supervise  ten-, 
antt  or  hire4  worker,  on  a  success- 
ful farm  In  addition,  college  tr^in 


r^^^^j:antly  over  th%  past  three  decades 


and  they  are*  likely  to  contiriue  to 
change. 

For  exkmpte,  as  farms  increase  in^ 
size,  more  and  more  custom  serv- 
ices will  be  used  by  farm  opera- 
tors. Opcfayng  this  custom  equip- 
men^will  r^^quire  special  training 
and  skills.  ThUs.  there  will  continue 
to  be  a  wide  range  of  occupations 
which  requiref  technical  krJcwvledge 
below  that  required  at  'the  4-year 


irtg  m  agnculture  and  agricultHrap  cdlege  level.  Many  a-yaor  commu- 
business  manapempnt  it  nf  cuctQn.  •  •_•        ..  .  •  . 


business  'management  'is  of  sustan 
tial  value  to  the  fnodern  farmer 

Several  types  of  vocational  train- 
ing are  available,  under  federally 
assisted  pro^rams^raining  is  of- 
fered in  the  following  ways: 

1  High  school  courses  m  agriculture  "** 

2  Short  courses  for  young  farrr^er^  ^  coJ- 

leges  of  agHcuiture  including  intensive 
training  in  faerm  piannings  farm  struc* ' 
-tures.  construction,  welding  and  related 
t    shop  and  repair  work,  as  well  as  instruc- 
tion in  crop  production,  livestock  feed 
'  «ng  and  management  recordkeeping, 
and  other  aspects  of  farming.  » 

3  Adult  evening  classes  (or  day  classes*  in 

off-seasons)  that  provide^ intensive  in- 
struction in  subjecu  sirch.as  land  and 
,  soil  management!  crop  and  livestock 


nity-junior  colleges  and  vocatibnal 
and  technical  schools^  no^v  provide  ^ 
excellent  t/aining  to  ^ meet  these 
needs.  Examples  of  such  jobs  in- 
clude assistant  feedlot*|managers, 
feed  mill  supervisor^.*  generaKfarm 
and  rarfch  managers  Jrrigalion  sys- 
tem servicers,  farm  service  center 
assistant  managers,  fertilizer  and 
'pesticide  applicators,  farm  weld- 
ersTpetroleum  distributors,  diesel 
mechanics,  *  agricultural  acfcount- 
ants,  ^elevator  j^perators,  fertilizer 
bulk     blending    plant  assistant 
managers,  and  artificial  jnsemina-  • 
tors.  -  ^ 

Persons  with  4-year  bachelor's  ^ 


-  AGRICULTURE 

degrees  in  agnculture  will  be  m- 
crcasihgl>  Qccdcd  m  the  off- farm 
agnbu&iness  professtonal  ocvupa- 
tiops.  Neariy  one-half  of  4->edr 
agnculture  college  graduates  are 
no^  en>pio>cd  m  off- farm  positions 
m  agribusiness  The>  have  taken 
jobs  such  as  sales  and  tcvhnical 
service  center ^nanagers  with  agn 
cultural  supply  firms  scJlmg  feed. 
^  seed,  fertilizer,  agrichemicals. 

^   power,. machinery,  equipment  and 
*farm  buildmg  supplies 

Others  have  taken  jobs  as  buyers 
for  meatpackers  and  other  food 
processors,  in  adjiertising  and 
public  relations  w\)rk,  m  manage- 
ment positions  with  •  agncultural 
product  ^  assembly.  storage, 
processing  and  ^marketm^  firms 
operating  in  both  the  Lnited  States 
ajid  abroad  Some  take  jobs  with 

>^  farm   cooperatives,   food  chains, 
daffy  product  distribgjors.  and  farm 

*  credit  agenaes  .Otners  woA  as 
agncultural  consultants,  economic 
analysts,  field  contractors,  agncul 
tural  attaches,  insurance  specialists, 
farm  appraisers,  agrichemicdl  ap- 
plicators, inspectors  ,  of  food 
processing  plants^^  landscape 
arj^hitects,  farm  magazine  y»nlers. 
farm  radio  and  TV  broadcasters 
and  meat  and  gram  inspectors  and 
■  graders         ^  /  ^ 

Oi:cupatlons  in  the  Public 

'     Sector  of  Agriculture 
f 

The*  public    service   sector  of 
agriculture   provides  employment 
.  J  opportunities     for  „  College  of 
^  ^Agriculture  bachelor  s^egree  grad 
uates  m  positions soil  conscrva 
tiomsts,     vocational  agriculture 
teachers,       county  extension 
directors,  4-H  agents,  rural  and 
\comnvinit>    planners/  Farm  and 
H^me  Administration  supervisors, 
*  Department  gf  LAgnculturc  inspec- 
tors. Crop  and  Livestock  Reporting 
Service  e;mployees,  Peac;e  Corps 
v^orkers,      vocational  technical 
school  teachers,  agnciiltural  mar-^ 
ket  reporters,  and  agricultural  at 
taches 
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Those  having  advanced  degrees 
m  agnculture  (master's  and  Ph.  D 
<legrees,«  qualify  for  positions  as 
educators*  industry  research  and 
development  scientists,  agnbusi- 
ness  managers  and  upper  level  ad- 
ministrators, vetennanans,  and 
researchers  admm^trators  with 
governmental  agencfes  such  as  the 
L'.i  Department  of  Agnculture.  In 
addtion  io  the  governmental  agen- 
cies, numerous  pnvatc  foundations 
also  employ  agncultural  scientists, 
technicians,*  and"  administrators 
iFor  more  detail,  see  section  on 
agriculture-related  professional  oc- 
cupations ) 

^Occupations^  In  Renewable 
natural  RescHMe  Management 

Proper  manag^ent  of  our 
renewable  natural  resources  is  a  na- 
tional obligation,  h  involves  the 
wise  use  of  land  and  forests,  water 
and  minerals,  and  fish  and  wildlife. 
"  Ij  in>olves  preserving  parks  and 
other  natural  recreation  areas 
(including  unspoiled  wilderriess, 
virgin  prairies,  and  scenic  river- 
ways) 

Soil  must  be  managed,  timber 
must  be  used  wisetj,  wildlife  must 
be  protected,  water  most  be  c6n- 
^served  and  protected  from  pollu- 
tion. Land-use  planning  is  becom- 
ing more  important  as  public  pres- 
sures build  both  to  protect  our  farm 
land  to  produce  more  food  and 
fiber  and  to  devote  more  land  fe 
highways*  urban  development,  min- 
ing and  quarrying,  lumbering,  and 
recreation.  People  with  mpfe-iei- 
sure  time  are  noting  for  more  pArk 
facilities  and  lakes,  planned  recr^ 
tion  programs,  camping  sites,  hunt 
ing  preserves,  frshing  facilities,  and 
areas  for  ^at^tr  sports  and  nature 
studies.  ^ 

Tnerefore,  many  opportunities 
are  available  for  persons  holding 
degrees  From  colleges  of  agriculture 
^nd  natural  resources  (Forestry  hin 
I  such  *  cdrrtculums  as.  Natural 
resource  management,  wildlife  ctin 
servation,'  forestry^  wood  science 


and  technology,  environmental 
biology,  fisheries  biology »  land- 
scape architecture,  hxwticulture, 
urban  and  regional  planning,  urban 
forestry,  soil  ,and  water  conserva- 
tion, crop^t>rolectiPn,  pest  manage- 
ment, park  and"  recfeationeil  area 
management,  land-use  plannmg, 
and  range  management  Many  of 
these  are  relatively  new  colfege 
degree  cumculums,  brought  on  by 
greater  public  concern  for  proper 
management  of  the  Nation's 
renewable  natural  rescrurces  and 
pressures  to  provide  facilities*  for 
use  of  leisure  time 

People  trained  in  the  above  cur- 
nculums  take  jobs  as  p^rk  and 
recreation  area  managers,  park 
rangers,  regional  park  supervisors, 
outdoor  recreation  specialists,  pri- 
vate recreation  fim^  managers,  soil 
and  water  conservationists,  wildlife 
managers,  foresters,  forestry,  tech-^ 
nfcians,  environmental  biologi>tiT 
range  managers,  fishery  biolo^sts, 
and  land  uje  planners."  (Sec  the 
statement  on  Conservation  Occu- 
pations elsewhere  in  the  Hand 
book.)  Some  work  in  urban  agricul- 
ture—parks, zoos,  .  botanical 
gardens,  golf  courses,  open  areas, 
and  landscaping,  and  in  city  and 
county  planning. 

Sources  of  Additional 
information 

The  most  sigifificant  sources  of 
information  and  guidance  available 
to  farmers  are  the  services  provided 
by  the  land-grant  colleges  and 
universities  and  the  Uj5  Depart- ' 
ment  of  Agriculture,  "ri^o^hington, 
D  C  20250-  These  servicesiT 
research,  p.ublication,  teaching 
ejctension  woi^k^^^-^FtTe^  county 
agncuhural  agerv  is  often  theN^st 
contest,  fcai^e  young  person  seek- 
ing advice  anlK^ssi stance  in  farm- 
ing. The  FarmVrs'  Home^dminis- 
tration  system  of  supervised ^qr^dit 
is  one  example  of  credit' facilities 
combined  with  a  form  of  ext^sion 
teaching  Organized  groups,  such  as  * 
the  Future  Farmers  of  America  and 
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the  4<H  Clubs,  alio  furnish  valuable* 
training  to  young  farm  people 

For  information  aboa^  opportuni- 
ties in  off-fann  activities,  contact 
individual  collegfes  of  agriculture  or 
the  U  S  Department  of  Agricul- 
ture. Washington.  D  C  20250 
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AGRICULTURE-RELATED 
PROFESSIONAL 
OCCUPATIONS 

Naturt  of  the  Work 

The  discussion  that  follows  deals 
primarily  with  job  categories  that 
are  get3erally  termed  professional 
fields   These  occupations  uuially  ' 
require  at  least  a  bathelor's  degi^ce, 
and  master's  and  Ph  D  degrees  a^e 
becoming  increasingly  necessary 
Some  of  these  jobs  are  discussed 
more  fully  elsewhere  in  the  Hand 
book  (See  index  ) 

Agricultural  economists  /DOT 
050  088)  deal  with  problems- re- 
lated to  productioil.  financing,  pric- 
ing,  and  marketing  of  farm  products 
both  in  *the  United  States  and  in 
foreign  countries  These 
economists  are  factfinders,  evalua- 
tors,  analysts,  and  interpreters  who 
provide*  economic  information  to 
fanners.  agri-]nisiness  ^  firms,  pel 
icymakers,  consumers,  and  other 
interested  persons  They  provide 
cost-benefit  analyses  for  evaluating 
fann  programs'  at  the  National, 
Stal^.  and  farm  level  They  study 
the  ^ffecti  of  'mechanization, 
techjjOTogical  advances,  and  other 
developments  that  influence  the 
supply  of  and  demand  for  farm 
products  and  the  accompanying  ef- 
fects on  costs  and  price*;  of  farm 
products  1 

Agricultufal  I  engineers  (DOT* 
013.081)  dev^op\  new  and  im- 
proved farm  machines  and  equip- 
ment, deal  with  the  physical  aspects 
of  soil  and  water  probfems  in  farm- 
ing; design  and'  supervise  'installa- 
tion of  systems  for  irrigatiq^i, 
Wat^rshe^   protection   and  flood 


prevention,  devise  new  icchijiqucs 
for  harvesting  and  processing  farm 
products,  and  design  more  effiaent 
farm  buildings. 

Agronomists  (D.O.T.  040.081 ) 
are  concerned  with  growing,  breed- 
ing,  and  improving  field  crops  such 
as  cereals  and  grains,  ifgumes  arid 
gra^^,  tobacQO,  cotton,  and 
others  Th^  do  research  also  in  the 
fundamental  principles  of  plant 
sciences  ^ . 

Ammal  >  physiologists  (DOT 
0^  L08 1 )  study  the  Unctions  of  the 
animal  bod>  and  an>  opJts  parts 

Ammal       scientists  \    ( D.O.T. 
040  081 )  deal  with  prodov^tion  and 
mana^ment  of  fanp  animak.  They 
are  concerned  with  genetics,  iiutn 
tion, -breeding,  physiolog>,  envr 
ment,  and  animal  health. 

Vetennanans  (D.O.T.  073.081 
inspept      livestock      at  public 
stockyards  and  points  of  entry  mto 
the  United  States,  inspect,  establish- 
ments   that    produce  veterinary 
biological  supplies,  administer  tests 
for  animal  diseases,  conduct  pro- 
grams for  the  control  atid  eradica- 
tion of  animal  disease,  cohduct 
research  on  livestock  diseases  and 
vaccines  for  disease  control,  work 
directly  with  farmers  in  protection 
or  restoration  of  livestock  health, 
and  provide  services  for  the^  health 
and  care  of  snuill  aninlals  and  pets. 

Geneticists  (D.O.T.  041.0*^1 )  try 
to  develop  strains,  vaneties,  breeds, 
and  hybrids  of  plants  and  animals 
that  are  better  suited  than  those 
presently  available  for  the  produc- 
tion of  food  and  fiber. 

Microbiologists  (D.O.T.  04 1 .08 1 ) 
study  bacteria  and  the  relation  of 
other  microorganisms  to  human, 
plant^^ahd  animal  health  and  the 
function  of  these  microorganisms  in 
the  making  of  products  such  as 
vitamins,  antibiotics,  amino  acid^, 
grain  alcohol,  sugars,  and  polymers. 

Plant  scientists  ( D.O.T.  04 1.08 1 ) 
study  plant  diseases  arfd  their  na- 
ture: causes,  artd  methods  of  con- 
trol They  also  study  the  structure 
of  plants  and  Ahe  growth-related 
factors  in  plants:  Methods  of  im- 


proving, fruits,  vegetables,  flowers, 
aiid  ormamenial  plants  are  also  ot. 
major  concern.        .  ^ 

Flant  quarantine  and  jplant  pest 
control  inspectors  ( D  .O.T..  ♦ 
041.081),  who  are  trained  m  the 
biological  saences,  supervise  and 
perform  professional  and  scientific 
work  in  enforcing  planr  quarantine 
and  pest^control  laws.  Plant  quaran- 
tine' inspectors  •  inspect  ships, 
planes,  trucks^  ajid  autbs  coming 
into  the  couritry  to  keep  out  dan- 
gerous insect  pests.  Plant  pest  con- 
trol inspectors  conduct  programs  to 
protect  the  crops  of  the  country  by 
prompt  detection,  control,  and 
eradication  of  plant  pests. 

Entomologists  (D.O.T.  041.081) 
study  insects  both  beneficial' and 
harmful.  They  identify  the  popular 
Uons  and  «distnbutK)i^  of  insects 
vthat  injure  growing  crops  and 
viimals,  that  harm  human  b^ings> 
and  that  damage  agnculturai  com-^ 
modities  during  shipping,  storage,^ 
processing,  and  distribution.  Their 
research  is  dnrected  towau-d  finding 
means  by  which  thes^e  harmful,  in- 
sects may  be  controlled,  and  desira- 
ble insects  managed  tc  increase 
their  impact  on  pests. 

Foresters  (D.O.T.  040.081)  are 
concerned  with  the  prote^ttion^ 
.  production,  processing,  and  dis- 
tribution of  our  timber  re^sources. 
They  -also  study  means  by  which 
wood  may  be  seasoned,  preserved, 
and  given  n^w  properties. 

Human  nutritionists  (D.O.T. 
077.128)  are  concerned  with  the 
science  of  food?  nutrients,  and 
other  substances,  their  action,  in- 
te/action,  and  balance  m  relation  to 
health  and  disease,  and  the  means 
by  which  the  body  utilizes  these, 
substances.  They  also  study  certain 
^sociaV*  economic,  cultural,  and 
physiological  implications  iDf  food 
and  eating.  "      ,  ^ 

fiural  sociologists  ( D.O.T.  ^ 
054.088)  "study  the  structure  and 
functions  of  the  social  institutions 
(customs,  practices,  and  laws)  th^t 
are  a  part  of  rural  spciety  or  affect 
it. 


AGRICULTURE 

School  uach^rs  {DO  J  091  228> 
m  vocationaJ  agnculture  and  re 
lated  fields  supervise  and  give  in-* 
striiCtjon    in    farm  management, 
agricultural    production,  agocul 
tural  supplies  and  services,  opera- 
tion and  repair  of  farm  equipment 
and    structures,    inspection  and 
processing  of  farm  products,  oma- 
menjal  hortK^ulture.  conservation 
of  natural  resources,  and  us^s  of 
fo  rests » 

Farm       managers,  including 
agncuTtt^e  management  specialists, , 
suf^ervise   "anrf     coordinate,  the^ 
''production,       marketing,  and 
purchasing  and  credit  activities  of 
one  farm  or  a  group  of  farm$ 

Places  of  Employment' 

Government  agencies,  colleges, 
and  , agricultural  expenment  *  sta- 
tions    hire  '  manv  a^ncultural 
'research  workers  They  alsq  hire 
pe9ple  to-  tate  technicaJ  and  ad 
mmisiraiKe  responsibilitie^s  in  pro- 
grams mvolving  t>r  affectrng*  farm- ' 
ers  such  as  the  production,  proc 
'essmg,  marketing,  inspection,  and 
gradmg  of  farm  products,  preven- 
tion and  spread  of  plant  pests, 
animal  parasites,  and  diseases,  apd 
management  and  control  o(  v»  ildlife. 

States,  coi^ties,  and 
municipalities  hire  manv  who  s^rie 
as  vocaUonal  agrici/lture  teachets/ 
Through  a  nationwide.  federalK 
aided  program,  teachers  of  voca^ 
tionai  agnculture  not«onl>  teach 
high  scMkI  stiidents  interested  in 
farming,  but  also  provide  organized 

.  instruction  for  adult  farmers,  giving 
individual  consultation  at  their 
farms  to  keep  them  abreast  6f  mod- 
em farm  technology .  , 
,  Agribusinesses,  farmer  coopera 

*  tives.  and  commercial  and  financial 
companies  that  buy  from,  sell  to.  or 
SQfve  farmers  also  employ  many 
professionals  with  agriculture-re- 
lated training]  as  do  farmers'  orga- 
nizations or  trade  association^ 
whose  members  deal  with  farmers 
Such  companies  aq^i  organizations 
tend  to  be  located  either  in  indus 
trial  centers  or  in  areas  of  high 
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agnculturaJ  activity,  ^^nd  include 
producers  of  feed.  'seed,  fcraliz^r. 
and  fanri  'cquiptment.  aiKi  of  irisectj 
cidcs..  herbiades.  and  other  chemi 
cal  dusti  and  sprays.  Employment 
in  these  organizaoons  may  be  ex 
pecied  to  exparxl.  as  farmers  rely 
increasingly  on  then}  to  provide 
farm  .supplies,  machinery,  equip- 
ment.  arid  services,  and  to  market 
farm  prpducts  The  size  of  <he 
organization  and  the  types  of  serv- 
ices It  offers  determine  the  number 
of  Its  employees  and' the  nature  of 
their  jobs  Large  farm  supply  coop- 
eraOves  and  businesses,  for  exam- 
ple, may  hav^  separate  jdivisions  for 
feed,  seed,  feruUzer.  petroleum, 
chemicals.,  farm  machinery.  pubBc. 
relabons,  .and  credn^'dach  super- 
vi^ed  by  a  department  head  In 
smaller  businesses  and  coopera- 
uves.  such  as  hxaJ  grair\-markeling 
elevators,  the  business  is  run  al- 
most enOrely  by  the  general  me- 
ager who  has  "injjy- two  or  three 
helpers. 

Research   activities   relate^  to 
agnculture     have  grown 
rapidly  The  largest  agencies  in  this 
field  are  the  State  agncuhural  ex 
periment  stations  connected  with 
the  Jand  grant  colleges  and  the  van 
ous  research  branches  of  the  U  S 
Department  of  Agriculture  '  The 
L'  S    Bepartraent  of  Agriculture 
employs  workers  in  research  posi 
tions  in  various  parts  of  the  country 
in    Washington.    DC,    at  the 
Agricultural  Research  Center  at 
Beltsville.  Md  .  add      land  grant 
colleges.  Other  Government  de 
partments  also  have  many  agrlcul 
igral  research  jobs' 

Public  and  private  lending  insti- 
tutions vVhich  make  loans  to  farmers 
employ  people  with  broad  training 
in  agriculture  and  business.  These 
workers  ordinarily  are  required  to 
have  had  practical  farm  expenence, 
as  well  as  academic  training  in 
agnculture.  economics,  and  other 
subject^),  Making  financially  sound 
loans  involves  careful  analysis  of 
the  farm  business  and  proper  eval- 
uation of  farm  real  estate  and 
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Other  farm  property .  These  workers 
ar|^  employed  by  the  X^ooperalive 
Farm  "Cr^t  Administration  in  its 
banks  agd  in  associations  opcr 
•ating  under  its  supervision  through 
out  ^he  country,  by  the  Farmers 
Home  Admirtistralioam  its  Wash- 
ington, D.C.  office,  and  m  State 
and  county  office^  throughout  the 
country,  by ^  rural  banks,  and  by 
msurance  companies  that  have  sub- 
stantial investments  in  farm 
mortgages 

Agnqultural  communications  is 
another  expandingr  area  of  spe- 
aalization  Crop  reporters  and  mar- 
ket news  reporters  are  employed  by 
the  L  S  Department  of  Agnculture 
in  field  offices  throughout  the , 
Unit^^d  ;^tates  ^  Crop  reporters 
gather  infortnation  on  crop  produc- 
tion dunn^all  sta'^^of  the  growing 
season.  Market  pevfv reporters  col- 
lect information  on  the  movement 
of  agricultural  produce  from'  the 
farm  to  the  market  Radio  and  TV 
farm  directors  are  employed-  by 
many  radio  and  TV*  stations  to  re- 
port prices,  sales,  grades,  and  other 
ag<:icultural  mforrfJation  to  farm  re- 
sidentSsAgncultural  reporters  and 
editors  compile  farm  new^  and  data 
for  farm  journals,  bulletins,  and 
broadcasts. 

The  qualifications  of  workers  in 
alLof  these  fields  ordinanly  include 
a  college  education  and  special 
training  in  a  particular  line  of  work. 
In  most  of  these  fields,  the  demand 
for  worker^  exceeds  the  supply.  In  . 
recent  years,  the  demand  has  in- 
creased because  of  the  need  to 
recruit  professionaj^personnel  to 
staff  agricultural  missions  to  otljer 
countries  and  to  give  technical  aid 
to  agncultural  institutions  and  farm- 
ers there.  ^ 


Sources  of  Additfonai 
Information 

Opportunities  tn  Research,  Addi- 
tiorul  information  on  research  op- 
portunities at  l^d-grant  colleges 
may  be  obtained  from  the  dean  of 
agnculture  at  the  State  land-grant 
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college  Infonnation  on  employ- 
ment in  ,the  VJS.  Department  of 
Agriculture  is  available  from  the 
USD  A  recruitment  representatives 
at  iand-grani  colleges  and  from  the 
Office  of  Personnel,  U.S.  E>epart% 
ment  of  Agriculture,  Washington, 
D.C  20250. 

The  following  publication  will  be 
valuable: 


CarttTz  m  Afncxihurt  ^and  Satural 
Resources-^ A^ncuiturt  Amencan  Av 
spcutxm  of  UutdOrint  CoOeges  tnd 
Suie  Umvcmues,  Wa;shing{6n.  D  C 
'  Copies  can  obtained  free  from  State 
agncxxltura]  coneges 


Opportunities  in  Agricultural 
Finance  for  information  about  em- 
ployinent  opportunities  in  igricul; 
tural  finance,  contact 

Fann  Credit  •Adnunxstratxm. ,  Washzngiof). 
'  ;    D.C  20578 
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Fannen  Home  Adnumstntxxi,  VS,  Depart- 
tnent  of  A|Z}cuhure.  Wtsiurtpoa.  D  C 
20250. 

V  . 

A^ncultural  Director.  AiDerKan  Banken 
Anociano^  90  Park  Ave..  New  Yorl, 
NY  I00I6. 

» 

Opportunities  with  CoQperaxxves. 
Cooperative;^  in  the  individual  com-, 

muniiies  are  a  good  SQ;jrce  of  infor- 
mation on  jobs  either  in  their  own 
organizations  or  in  other  coopera- 
tives. Most  States  have  a  State 
Coimcil  or  askx:iation  of  coopera- 
tives that  can  provide  mformauon 
on  coof>erauve  locations  and  sojpe 
job  information. 

The  Coof>eraUve  Foundation,  59 
E  '  Van  Buren  St.,  Chicago,  III. 
60605,  offers  a  publication.  Careers 
m  Cooperatives,  which  describes 
about  lOO^ifferpnt  Winds  of  jobs 
available  in  the^  businesses. 


,  Opportunities  for  Agricultural 
Economisti.  For  additional  informa- 
tion about  opportunities  in  agricul- 
tural economics^  write  the  Depart- 
ment of  Agriciilturai  Economics  at 
State  land-grant  colleges.  For  infor- 
mation oh  Federal  employment  opi 
portuniiies,  applicants  may  get  in* 
touch  with  L'SDA  recruitment 
representatives  at  the  State  land- 
grant  college  or  write  directly  to 'the 
Office  of  Personnel,  U.S.  Depart- 
ment of  Agriculture^  Washington, 
D.C.  20250. 

Opportunities  as  VocationaJ  Agncul' 
ture  Teachers.^  Prospective  teachers 
should  contact  the  Head  Teacher 
Trainer  m  Agriculture  Education  *at 
the  land-grant  college  or  the  State 
Supervisor  of-  Agncultural  Educa- 
tion at  the  State  Department  of 
Public  Instruction  in  their  respec- 
tive States.  '  ^ 
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MINING  AND  PETROLEUM  _ 


I 


,  .  Tht  mmmg  and  pclrolcum  »ndus 
,  tr>  provides  mosi  of  the  b^ic  rav^ 
maicnak  and  cnerg>  sources  for  m 
duslr)  and  consumer  use.  Metal 
mmes  provide  iron,  copper,  gold, 
and  other  ores.  Quarr>mg  and  other 
nonmelalhc  nwnmg  >icld  rnan>  of 
the  basic  materials  such  as 
hmestone  and  gravel  for  building 
school^,,  offices,  homes,  and 
highway^ 'Nearly  all  of  the  Nation's 
energy  for  industrial  and  personal 
use  con^  from  oil,  gas,  and  coal 

*  Few  products  from  mines  reach 
consumer  in  their,  natural  state; 
nearly      all      require  further 
processing. 

The  mining  and  petroleum  indus- 
try employeji  about  672,000"wag*e 
and  salary  workers  in  1974  Ov^ 
four-tenths  of  these  worked  in  the 
fxploration  and  removal  of  crude 
petroleum  and  natural  gas.  Coal; 
mininj^  accounted  for  about  one- 
fourth  of  the  industry's  workers, 
an^  quarrying  and  nonmetallic 
mineral  mining  nearly  one-fifth. 
The  remaining  workers  were  in 
metal  mining. 

As  shown  in  the  accompanying 
tabulation,    blue-collar  worke/s 

•  (craft  workiers  and  operatives )^c- 
count  for  nearly  seven-tenths  6f  the 
industry's  employment  Operatives 
ard»the  largest  occupational  group 
in  the  industry.  Included  in  the 
operative  group  are  oil  well  drillers, 
mining  machmery  operators,  and 
truck  and  tractor  drivers.  Skilled 
craft  workers  constitute  the  second 


largest  occupational  group. 
Mechanics  anc^  repairer^,  niaintain 
the  complex  equipmei^  and 
inachiner>  used  in  mining  and  in  oil 
.  well  dulling.  Man>r  operators  of 
heavy  eqvipment,  such  as  power 
shovels  ^d  graders,  work  in  open 
pit  mining.  Large  numbet^  of 
pumpers,  gaugers»and  engine  wor- 
kers* hold  jobs  in  the  removal  and 
transportation  of  petroleum  and 
^  natui^  gasJSupervisors  of  blue-col- 
lar workers  also  constitute  an  im- 
portant part  of  the  craft  worker 
group. 

TIj5  industry's  white-collar  ^m- 
*  ployee^  are  divided  among  three 
occupational  ^oups— ptpfcssiona? 
and  tiechf{i(^,  clerical,  and 
managerial  workers.  Taken 
together,  these  groups  compose  the 
remaining  three-tenths  of  the  indus- 
try's emplc^ment. 

'  *  ^  '  * 

Estimated 
employment, 
1974 
{percent 

Major  octupational  jtroup  dtstnhutton) 
All  occupational  groups^.  100 

Professional,  technical,  and  kin- 
dred workers    15 

Managers  and  admimstrators   6 

Ckncal  and  Jundrcd  workers.  .  10 

Saicsworkca    (^) 

Craft  and  kindrwTworkcrs  .  26 

Operatives.*.  \   .  ^1 

Service  workers   2 

^ .  •  Less-Chan  0.5  percent  ^  ^ 

^Inctudes  mine  labor^.  \ 


Professional,  technical,  and  kin- 
dred workers  are  concentrated  lar- 
gely in  petroleum  and  gas  extrac- 
uon.  Most  are  engineers,  geologists, 
or  technicians  engaged  in  explora- 
tion  and.(^scarch.  Two  out  of  three 
clencal  employees  work  in  petrole- 
um and  gas  extractioiu  Most  are 
secretaries,  office  machine  opera- 
tors, and  typists. 

Employment  m^the  mining  and 
petroleum  iiKlustr>[  is  expected  to 
increase  about  as  fs^tV^tbe  average 
for  all  industmrs  through*  the  mid- 
I980's,  but  di^crent  growth  pat- 
terns are  likely  within  the  industry. 
Employment  in  poal  mining  and  in 
petroleum  and  natural  gas  extrac- 
tion shQuTd  increase  at  the  J^ation 
strives  to  become  self-sufficient  in 
energy  sources.  Employment  in 
metaj  mining  also  is  cxgtcxti  to 
grow.'  Employment  in  quarrying 
and  nonmetallic  ^rhining,  on*  the 
other  ^and^  is  expected  to  decline 
as  laborsaving  equipment  leads  to 
higher  output  with  fewer  workers.* 

The  statenscnts  that  fcrflow  pro-[^ 
vide  information  on  employment 
opportunities  in  the  petroleum  and 
nahiraT  gas  extraction  industry  and 
the  coal  ,  mining  industry.  More 
detailed  information  about  many  of 
the  major  occiipatioru  in  the  mining 
an4  petroleum  indtmries  also  ap- 
pears elsewhere^  the  Handbook, 
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COAL  MINING 


•   Nature  of  the  Ihdustf7  * 

Goal  has  played  a  vital  role  in  the 
development  of  vthis  Naty)a' 
Onginally  us^d  only,  as  a  source  of 
Keat»  the  demand  for  coal  grew 
rapidly  with  the  commg  df  the 
steam -engme.  By  the  beginning  of 
the  20th  century. Qoal  emerged  as  a 
major  ingredient  in  the  production 
of^teel  and  electnc  power. 

Coal  IS  usually  divided  jnto  two 
classes,  bituminous  and  anthracite. 
Bituminous,  or  -soft**  coal.Ms  the 
most  /idely  used  and"*^  the  most 
plentifi/l,  and^  accounts  for  most 
coal  production.  Production  of 
anthracite,  or  ''hard"  coal,  on  the 
other  han^l,  is  steadily  declining  due 
to  dwindling  reserves  and  ^jifTiculiy' 
of  recovery.  O^fier  forms  of  coal, 
such  as  lignn^  ancj  pea^  are  clas- 
sified in  the  subbituminous  catego- 
ry, and  are  used'i;i  kqiited  amounts. 

Most  of  *  the  Nati^i^s  coal  is 
mined  in  ,the  Appalach^R  area 
which'  extends  from  Pennsylvania 
through  Eastern  Ohio,  West  .  Vir- 
ginia, Vir.ginia,  Kentucky,  Tennes- 
'  see,  and  Alabama.  A  large  amount 
of  <foal  also  is  mined  in  Indiana,  Il- 
linois, ^nd  in  the  Rocky  Mountain 
*  Slates  •  • 


Types  of  Mjnet 

Coal  IS  either  mine^J  underground 
or  extracted  from  the  earth *sf*sur- 
face  Underground  mines  produce 
slightly  less  than  half  of  the  bitu- 
minous coafand  employ  mc^i  of  the 
miners.  Surface  mine^atcount.for 
the  remaining'coal,  but  employ  only 
a  small  proportion  61  the  industry's 
workers,. 

The  type  of  mine  a  company  de- 
cides to  open  dc^pends  on  the 
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geological  formation  and  the  dep.th 
and  l6cation  of  the  coal  seam  Un- 
derground mines  are  used  t»  reach 
coal  that  lies  deep  below  the  sur- 
fate  A  series  of  entnes  must  be 
constructed  so  that  air,  and  miners 
and  equipment  cafl  reach  the  seam 
and  "co^I  can  be  earned  out  De- 
pending on-  the  depth  of  the  coal 
seam,  the  entt^  may  be  vertical 
(■shaft  mine),  horizontal  (drift 
mine),  or  at  an  angle  (slope  mine)* 
(See  chart  )  Shafvnjnes  are  used  to 
reach  coal  lying  far  below  the  sur- 
face, drift  and  slope  mines  are 
usually  not  as  far  underground  as' 
shaft  mines. 

After  the  coal  seam  Jj^  l^en 
reached,  ^nearly  ^all  undergpound 
mines  are  constructed  the  same 
way  Miners 'make  a  network  of  in- 
terconnecting tunnels  so  that  the 
mine  resembles  a_  maze  with 
passageways  going  otT  in  predeter- 
mined dire^iipns,  sometimes  ex- 


tending over  man^^iles.  As  coal  is 
removed,  the  tunnels  become 
longer  and  longer.  Throughout  this 
process,  a  significant  amount  of 
coal  (pillars)  is  left  between ^ihe 
.tunnels  to  support  the  roo£  WhW 
miners,  reach  the  end  of  the  com- 
pany's property ^they  start  working 
back  toward  the  entrance,  mining 
most  of  the,  remaining  coal  as  they 
retreat.  Thb  called  retreat  min- 
ing- 

If  the  coal  seam  is  not  too  far 
below  ground,  surface  mining  is 
practiced.  Two  types  of  surface 
minps  are  strip  and  auger.  At  stnp 
mines,  huge  machines  tear  the  earth 
away  and  dig  out  the  coal.  Auger 
mining  is  used  to  remove  coal  from 
extremely  steep  hillsides,  A  large 
auger  (drijl)  bores  into  the  hill  and 
pulls  the  coal  out  • 

Occupationv^n  the  industry 

In  1974  about  169,000  people 
workedinahe  coal  mining  industry, 
Abouy  85  percent  were  production 
workefrs  who  mined  and  processed 
coal.  jMining  jobs  range  from  ap- 
prentice miners  who  usually  act  its 
helpers  in  several  occupations,  ^to 
highly  skilled  and  experienced 
miners   who   operate  equipment 
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Mtner  runs  a  continuous  mining  machine  which  tears  coal  from  the  seam. 


v^^v^rf^  ^c^craJ  hundred  tht)usund 
dollars  Juh^  a^ailahit  tn  a  mmc. 
hvmc^cr.  ^AT\  l>r<-  and  nicthvid 
uf  mining 

Mining  Occupations  Tvtf>  hasic 
methods  vtf  mming  underground 
eoal  eon ^cnTii*''naI  and  intmuiius 
account  f'T  ^6  percent  uf  total  un 
dcrgruflnd  pr<>duction  \  third 
methi»d,  li»ngvvall  makes  up  the 
remaining 

Conventional  mining  \b  the  oldest 
method  and  requires  the  most  work 
and  procedures  In  conven- 
tional mining,  the  tuatri)^  machine 
operator  fD.OT  930  X83)  uses  a 
huge  electric,  chamsaw.  wah  a 
cutter  rarigmg  in  length  fr(.»m  6  tn 
15  feet,  to  cut  a  strip,  or  kerf,  un- 
derneatti  the  coal  seam  to  control 
the  direction  of  the  coal  as  it  falls 
after  it  has  been  blasted*  Next  the 
drilling  machine  operator  (DOT 
930  782)  drills  holes  mto  the  coal 
where  the  shot  firer  (DOT 
93,1  28!)  places  explosives.  After 
the  blast,  the  loading  machine 
operator  (DOT  932  883)  scoops 
up  and  dumps  the  coal  mto  small 
rubber  tired  ^ars.  which  are  run  by 
the  shuttle  tar  vperaiur  f  D  O  T^ 
932  8^)  Depending  on  the  ty^  oT 


haulage  system  used,  thdse  cars 
take  the  coal  to  a  conveyor  bell  for 
shipment  to  the  mam  entry  or  to  the 
surface*,  or  onto  mine  cars  which 
are  transported  on  tracks  to  the  sur- 
face 

The  continuous  mining  method 
eliminates  the  dnlimg  and  blasting 
operatfuns  of  conventional  mining. 
The  tontinuous-mining  machine 
operator  (DOT.  930.883)  runs  a 
machine  that  cuts  or  rips  out  the 
coal  and  loads  it  directly  onto  a 
conveyor  qr  shuttle  cars. 


A  miner  moves  a  cutting  machine  Into 
position  et  the  coal  face. ' 


Longwall  mining*  is  basically  an 
.  extension  of  continuous  minmg.  In 
this  method,  the  longwail  machine 
operator  runs  a  set  of  machines 
which  cut  and  automatically  load^ 
coal  onto  a  conveyor  At  the  same 
time  hvdrauljc  jacks  reinforce  tpe 
roof  As  the  coal  is  cut  and  the  1 
progresses',  the  jacks  are  hydr^uli- 
caily  wrenched  forward  a^ra  the 
roof  IS  allowed  to  cave  behic 

.Many  other  workers  are  required 
to  run  a  safe  anH  /efficient-  un- 
derground mine  Before  nuners  are 
allow.ed  underground,  ihc  fire^dss 
or  '  preshift  examiner  (JrO  T 
939  387  )  inspects  the  work^rea  for 
Ipose  roof,  dangerous  gases  and 
I  adequate  ventilation  The  rock-dust 
machine  operator  (DOT  939  887) 
spray.s"  limestone  on  the  mme  ^alls 
and  ground  to  hold  down  dust  since 
coal,  dust  is  extremely  explosive, 
and  interferes  with  breathing 

ThQ  roof  bolter  (D  O  T  930  883) 
operates  a  machine  to  install  roof 
support  bolts  This  operation  is  ex- 
tremely important  bccaii^e  of  the 
ever-present  Ithreai'.of  roof  cave-ins. 
The  stopping  ^  insider  (DO.T.. 
869  884)  conslructis^Qors,  walls  or 
partitions  in  the  passageways  to 
force  air  through  the  tunnels  to 
working  areas,  Sind  the  supervisor, 
called  a/flc^  6(755  (^D,Orr.  939.138), 
IS  in  charge  of  all  operations  at  the  - 
^ork  .site  where  coal  is  actually 
mined.  / 

Most  surface  miners  operate  the 
large  machines  that  either  remove 
the  earth  above  the  coal,  or  dig  and  ^ 
load  the  coal.  The  number  of  work-^ 
ers  required  to  operate  a  surface  ^ 
mine  depends  on  ^the   types  of 
machines  used  and  the  amount  of 
overburden  above  the  co^V  seam. 
The  more  overburden  present,  the 
greater   the   number  of  workers 
usually  required. 

In  many  strip  mmes,  the  overbur- 
den IS  first  dniled  and  blasted.  TH'en 
the  overburden  stripping  operator  or 
tiragline  operator  (D.O.T.  859.883) 
scoops  the  earti}  away  to  expose  the 
coal.  Next  the  coal  loading  machine 
operator  (D.O.T.  932.883)  rips  coal 


'  from  (he  scam.  and.  loads  the  coal 
inta  trucks  to 'be  driven  to  the 
,  ppcparatjon  plant  In  auger  mines, 
the  rotary  auger /operator' {D  OT, 
930*782)  runs  the  machme  that 
pulls'  the  coal  from  sides  of  hills 
Tractor  operators  {D6t  929  883 ) 
drive  bulldozers  to  move  matenals 
or  pull  out  imbedded  boulders  or 
other  objecis  Helpers  assist  m 
operating  these  machines 
Other  workers,  not  directly  in-« 

*  volved  m  the  mining  processesv 
work  in  and  around  coalmines  For 
example,  skilled  repairers,  called 
fitters  <DOT  801281),  fix  all 
types  of  mining  machinery,  and 
electricians  check  and  install  elec- 

^trical  winng  Carpenters  construct 
and  maintain  benches,  bins,  and  the 
wooden  bodies  of  mine  cars  Many 
mechanics  and  electncians  assem- 
ble, maintain,  and  repair  the 
machines  *used  in  mines 
Truckdrivers  haul  coal  to  prepara- 
tion plants  and  supplies  to  the  mine 
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Preparation  Plant  Occupations. 
Rocks  andother  impurities  must  be 
removed  before  coal  is  crushed, 
sized  o^  blended,  to  meet  the 
V  buyer  s  wisfies.  These  processes 
take  place  at  the  preparation  plant. 

Many    preparation    plants  are 
located  next  to  the  mine.  The 
plant's  size  and  number  of  em- 
ployees vary  by  the  amount  of^oal 
processed      and      -degree  of 
mechanization.  Some  plants  have 
all  controjs  centrally  located  and 
require  only  one  wQrker  to  oversee 
all  washing,  separating,  anc^  crush- 
ing  operations.   This   worker  is 
known  as  a  preparation  plant  central 
control  operator  (D.O.T.  549.138). 
Plants  that  are  not  as  mechanized, 
however,  need  workers  at  each 
step,  suchjas  the  wash  box  attendant 
(D.O.T.  54I.7?2)  and  separation 
tender  {D.O.T.  934.885).  Wash  box 
attendants     operate  equipment 
which  size  and  separate  impurities 
from  coal.  The  separation  tender 


operates  a  device  that  further 
cleans  coal  with  currents  of  water. 


Administrative  Professional,  Cleri* 
cal,  and  Technicai  Occupations.  A 
wide    range    of  administrative, 
professional,  technical  and*clerical 
personnel  work  in  the  coal  industry. 
At  the  top  of  the  administratK'e 
group  are  executives  who  make  all 
policy  decisions.  A  staff'  oi  spe- 
cialists, such  as  accountants,  attor- 
neys.^  and    market  researchers 
supply  legal,  technical,  and  market 
information    for   decision  malting. 
Clerical  and  secretarial  worker^ 
assist  the  administrative  staff. 
,  A  variety  of  engineering  and 
scientific  'T>ersonnei  work  in  the 
coal    industry.    Mining  engineer^' 
{D.O.T.  010.081   and.  .187)  ex- 
amine  coal  seams  for  depth  and  pu- 
rity, determme  the  type  of  mine  to 
be  built,  and  supervise  the  con- 
struction   and    maintenance  of 
mines.      Mechanical  engineers 
(D.O.T.  007.(381'.  .151.  .168.  and 
and  019  187)  gversee  the  installation  of 
equipment,  such  as  centralized  be^t  and 
wajer  i^slems.  while  safety  eft^^fffears 
(D.O  T  0I0,J81)  arc  in  charge  of  all 
health  and  safety  programs. 

The  scientific  staff  conducts 
research  on  means  to  make  coal  a 
cleaner,  more  efficient,  and* more 
easil/ transportable  energy. source. 
Presently,  many  .  ^^4»ysicists, 
chemists,  and,  geologists  are  study- 
ing feasible  altemativys  for  cqnvert* 
ing  coal  into  a  gas  or  liquid. 

Other  technical  personijel  are 
required  to  assist  scientists  and  en- 
gineers. For  example,  surveyors 
(D.O.T.  018.188)  help.map  out  the 
miniog  areas.*  Engineering  and 
science  technicians  may  assist  in 
research^eftofts.    ^  \  \ 


MInar  oparatat  loading  machina. 


Traln|4^g,  Othar  Qualificationa, 
and  Advincamant  , 

^ost  miners  start  out  as  helpers 
to  experienced  workers  and  learn 
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skills  on  the  job.  Formal  irami 
« however,  is  becoming  more  imp 
'  tant  due  U)  ihc  growmg  use /of 
technological i>  advanced  machm- 
cry  and  mmmg  methods.  As  a 
result,  most  companies  supplement 
on-die-job  trammg  with  formai  pro- 
grams and  actively  seek  rfccent 
graduates  of  a  program  m/mine 
technology 

Mine  technolog>  programs  are 
available  m  a  few  colleges 
throughout  thg  countr>.  mosiI>  ui 
coal  mining  %ircas  The  puograms 
lead  .either  to  a  ceriificaie,' after  1 
year,  or  an  associate  degree,  after  2 
years,  in  mine  technology  Courses 
cover  areas  such  as  mine  venli^a- 
tipn,  roof  bolting,  and  rftachmery 
repairs.  Prospective  students  do  not 
need  a  high  school  education  but 
must  pass  an  entrance  examination 
in  basic  math  and  English 
The  type  of  formal  training  ad- 

-    minisfered"  by  coal  companies  var- 
ied. For  example,  some  companies 
f)ave  training  mines  whiere  skills  are 
taught,  others  give  classroom  in 
slruction  for  a  fev^  weeks  before  al 
lov^ing  v^orkers  into  a  mine. 

Many  courses  also  are  available 
on  health  and  safei>  procedures, 
mining  techniques^  and  mining 
machinery.  The  l/.S.  Mining  En- 
forcement and ySafQly  Admmistra- 
tioif,  coal  ^companies,  and  -the 
United  N^fte  \\orkers  of  Amenca 
conduct  classes  on  health,  safet>, 
and  mining  methods.  Mine  machin,- 
^ry  manufacturers  offer  courses  in 
machine    operation    and  mam* 

^  tenance.   7^ 


As  miners  gain^more  ex|5enence, 
^they  can  move  Xb  higher  paying 
jobs.  When  a  vacancy  occurs,  an 
announcement  is  posted  and  all 
workers  qoalified  may  Ijid  for  the 
job.  A  mihing  machine  operator's 
.  helper,  for  example,  become 
an  opfera^r.  The  w^tion  is  filled 
on*lhe  b^sis  of  s^ffiority  and  ability. 
A  small  numfe^  of  miners  advance 
to  sup^p^lsory  positions  ^gnd,  in 
some  cases,  tc5  admihistrative  jqbs 

Miners  must  be  at  least  18  years 


old  and  in  good  physical  condition. 
A  high  school  diploma  is^  not 
required.  AH  min^rMhouid  be  able 
to  work  in  close  areas  apd  have 
quick  reflexes  in  emergencies. 

Requirements  for  scientific  and 
engineering,  administrative,  ^d 
clencal  jobs  are  similar  to  those  in 
other  industries.  College  graduates 
are  preferred  for  jobs  in  advertising, 
personnel,  accounting,  and  sales. 
For  clerical  and  secretarial  jobs, 
employers  usually  hire  high  school 
graduates  who  haVe  training  m 
areas  such  as  stenography  and  typ- 
ing' 
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die,  or^  transfer  to  other  fields  of 
work. 


Employment  Outlook 

Coal  IS  expected  to  play  an  in- 
creasingly important  rble  as  a  basic 
energy  source  Rising  demand  for 
electric  power  coupled  with  greater 
emphasis  on  developing  domestic 
energy  sup^Iie^  should  result  in  ac- 
celerated coal  production.  Tiie  ex- 
tent of  growth  in  production,  how- 
ever, is  uncertain.  Oil,  natural  gas, 
and  nuclear  energy  also  are  used  to 
generate  electricity,  and  the  de- 
mand for  coal  will  be  determined, 
to  some  extent,  by  tlj^  price  and 
availability  of  these  fu^B.lGrowth  in 
production  also  depends  on  how 
quickly  economical  methods  of  coal 
gasification  and  liquificatidn  are 
aeveloped.  ^Environmental  stand- 
ards relating  to  strip  mining  and 
the  use  of  high  sulfur  content  co^l, 
which  causes  air  pollution,  may  alsct' 
affect  Qoal  output.  More  coal  how- 
ever, will  be  needed  to  make  steel, 
cherViicals,  and  oth^r  products.  , 

♦  Employment  is  expected  to  in- 
crease but  the  amount  of  growth 
will  depend  on  the'  level  of  produc-. 
tion,  on  the  types  of  mines  opened, 
and  the  mining  methods  and 
machinery  used.  In  addition  to 
openings  due  to  growth,  several 
thousand  op>enings  wiH  occur  each 
year  as  experienced ^iners  retire. 


Earnings,  and  Working 
Condftiont 


In  1974,  union  wage  rates  for 
miners  ranged  fro.m^SS  34  to  $7.59 
an  hour,  with  workers  in  'un- 
derground mines  generally  earning 


slightly  more  thap  those  in  surface 
mines .  or  prepafetion  plants  In 
comparison,  production  workers  in 
manufactunng  averaged  S4  40  an 
hpur 

Because  underground  miners 
spend  time  tcavelmg  from  the  mine 
entrance  to  ffieir  working  areas, 
they  have  a  slightly  longer  day  than 
surface  miners.  Those  m  surface  oc- 
cupations work  a  7  1/4-  hour  shift 
('36  1/2-  hour  week),  -while  un- 
derground miners  work  an  S'fiour 
day  (40-Tiour  week). 

Union  miners  receive  10  holidays 
and  14  days  of  paid  vacation  each 
year.  As  their  lenglh  of  service  in* 
creases,  they  gain  extra  vacation 
days  iip  to  a  total  of  29.  Union 
workers  ^also  receive  benefits  from 
a  welfare  and  retirement  fijnd,  and 
workers^giiffering  from  pneu- 
moconiosis (black  lun^>  ceceive 
Federal  aid 

Miners^  have  unusual  and  harsh 
working  conditions.  Underground 
mines  are.  damp, ^ark,  noisy,  and 
.col^.  At  times,  several  inches  of 
water  may  be  On  tunnel  floors 
Although  mines  have  electric  lights, 
many  areas  ar^  illuminated  only  by, 
the  iij^ls  on  the  miners*  cap^.  Wor- 
kers in  mines  with  very  low  roofs 
have  to  work,  on  their  hands  and 
knees,  backs,  or  stomachs  in 
cramped  areas.  i  , 

Though  safety  conditions  have 
improved  considerably,  miners 
must  constantly  be  on  guard  for 
hazards.  There  Js  also  the  risk  of 
developing  pneumoconiosis  from 
coal  dust  and  silicosis  from  the  rock 
dust  generated  by  t^e  drilling  in  th^ 
mines.  Surface  min«  and  prepara- 
tion plants  are  usually  less 
hazardous  than  underground  mines 
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Souf^ts  of  Additional 
information 

For  details  about  job  opportimj- 
lies  in  mining,  contact  individu; 
coaJ  companies.  General  informa- 
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avaiJable  from. 


United  Mine  Workers  of  America.  900  1 5lh 
St  NW  .  Washington.  D  C.  20005. 

Bituminous  CoaJ  Operators;  Attoc»Uon. 


Mtninj  Enforcement  andSaftfty  Adnuntstra* 
lion.  Department  of  Interior,  Washinf- 
ton,  D.C.  20240. 


 .».^..ua.x  ^  Washington,. D.C. 

lion  on  mming  *  occupations  is  \  *  200O6 
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OCCUPATIONS  IN 
PETROLEUM  AND  NATURAL  GAS 
PRODUCTION  AND  GAS  PROCESSING 


Nature  and  Location  of  the 
Industry^ 

Petroleum  is  a  natural  fuel 
formed  fjom  the  deca>  of  plams 
and  ammais  Buried  beneath  the 
ground  for  millions  of  >ears  under 
tremjenduus  pressure,  this  organic 
matter  became  petroleum,  or'vvhat 
is  usually  called  oil 

Oil  and  natural  gas  have  assumed 
a  position  of  such  importance  that 
the)  nov^  fumi^  more  than^  three 
fourths  of  our  energy  ne^ds  Oil  and 
natural  gas  run  our  factories  and 
transportatrun  systems,  heat  our 
homes  and  places  of  work,  and  are 
basic  raw  materials  for  many 
products  such  as  plastics,  chemi  , 
cals/  medicines,  fertili2ers,  and 
synthetic  fibers. 

In  1 974,  the  Nation  consumed  17 
million  barrels  of  oil  a  day  —enough 
to  fill  a  railroa^  train  of  tank  cars 
that  would  stretch  from  Pittsburgh 
to  St  Louis. 

People  with  many  different  skills 
are  needed  to  explore  for  oil  and 
gas  fields,  drill  new  wel^ls,  improve 
existing  wells,  and  process  natural 
gas. 

In  1974,  about  290,000  workers 
were  employed-  in  these  activities. 
Firms  tKat  work  oh  contract  for  oil 
companies  employed  a  large  pro 
portion  of  these  workers,  and  the 
major  oil  companies  employed  the 
rest.  Occupations  in  oil  refining  axo^ 
discussed  in  a  separate  chapter  clscr 
whpre  in  the  HunJbobL 

Since  oil  and  gas  are  difficult  to 
find,  exploration  and  drilling  are 
key  activitjes  in  the  petroleum  in 
dustry   After  scientific  studies  in 
dicate^iie  possible  presence  of  oil. 
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the  company  selects  a  well  site  and 
installs  a  towerlike  steel  rig  to  sup- 
port the  drilling  equipment  A  hole^ 
IS  bored  deeper  and*deeper  into  the 
earth  until  oil  or  gas  is  found  or  the 
company  decides  to  write  the  effort 
off  as  a  loss.  Although  a  few  large 
oil  companies  do  their  own  drillings 
most  IS  dorfe  by  contractors.  More 
.than  ?,000  firms  are  engaged  in  the 
search  for  and  production  of  oil  and 
natural  gas. 

When  oil  or  gas  is  discovered, 
pipes,  valves,  tanks,  and*  other 
equipment  are  installed  to  control 
the  flow  of  these  raw  materials  from 
the  well.  Th6re^were  more  than 
600,000  wells  in  this  ccjuntry  in 
1974,  and  aboQt  half  of  all  the" 
petroleum  industry's  200,000 
production  workers  were  needed  to 
operate  (ind  maintain  them. 

Oil  and  gas  are  transported  to 
refinenes  by  pipeline,  ship,  rail- 
road, barge,  or  truck.  Many  refine- 
ries are  thousands  of  miles  from  oil 
fields,  but  gas  processing  planlsr 
usually  are  near  the  fields  so  that 
water,  sulfur  compounds,  and  other 
impurities  can  be  removed  before 
the  liquid  gases  are  piped  to 
customers.  These  gaseS — chiefly 
ethane,  propane^  butane,  and  natu- 
ral gasoline — are  important  raw 
materials  for  refineries  and  chemi- 
cal plants.  Some  are  widely  used  as 
heating  fuels. 

Although  drilling  for  oil  and  gas 
IS  done  in  32  States,  about  nine- 
tenths  of  the  industry's  workers  are 
employed  in  10  States.  Texas  leads 
in*the  number  of  oilfield  jobs,,foly 
lowed  by  Louisiana,  Oklahoma, 
California,  New  Mexico,  .Wyoming, 
Kansas,  Colorado,  Ohio,  and  Mis- 
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sissippf.  Thousands  of  additional 
,Amcricans  are  employed  by  oil 
coimpanics  overseas,  mostly  in  the 
Middle  East,  Africa,  Western  Eu- 
rope, South  America,  and  Indone- 
sia. 

Occupations  in  the  industry 

Workers  with  a  wide  range  of 
education  and  skills  are  needed  to 
find  oil  and  gas  and  to  drill,  operate, 
and  maintain  wells  and  process 
natural  gas. 

Exploration  Exploring  for  oil  is  the 
first  step  m  petpleum  production 
Small  crews  of  specialized  workers 
travel  to  remote  areas  to  search  for 
geological  formations  likely  to  con- 
tain oil.  Exploration  parties,  led  by 
a  peH<^l€um  geologist  (D.O.T. 
024.081),  study  the  surface  and 
subsurface  of  the  earth.  Geologists 
seek  clues  to  the  possibih'ty  of  oil 
traps  by  examining  types  of  rock 
formations  on  and  under  the  earth's 
surface.  Besides  making  detailed 
ground  surveys,  petroleum  geolo- 
gists depend  oif  aerial  exploration 
and  magnetic  surveys  for  a  broad 
picture  of  the  area.  Subsurface 
evidence  is  collected  by  boring  and 
bringing  up  core  samples  of  the 
rocks,  day,  and  sands  that  form  the 
layers  of  the  earth.  From  these  ex- 
aminations geologists  draw  cross- 
section  maps  of  the  underground 

.  formations  to  pinpoint  areas  where 
oil  or  ^as  may  be  , located.  In 
offshore  exploration,  they  also  may 
obtain  rock  samples  from  the  bot- 
tom of  tfie  sea  in  their  search  for 
clues  to  oil-bearing  formations. 
Many  geologists  work  in  districtjof- 
fice^  of  oil  companies  or  explora- 
tion firms  where  they  prepare  and 
study  geological  maps.  They  also 
study  jsamples  from  test  drifting  to 
find  ajiy^hies  to  oil.  . 

In^kd^ition  xo  the  pett^leum 
geolbgn^  exploration  parties  m^y 

^delude  bther  geology  ^()ecialists.^ 
Paleontologists  (D.O.T.  024.08 1 ) 
study  fossil  remains  \u  the  earth  to 
locate  oil-bearing  layers  of  rock, 
mineralogists    ( D.O.T.    024.08 1 ) 
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Seismic  purvey  crew  explores  for  oil  and  gas. 


study  physical  and  chemical  pro- 
perties of  mineral  and  u^ck  sam- 
ples,      siratii^raphers  (DOT 
024  081  )  determme  the  r(Kk  layers 
most^hkely  to  contam  (Vil  and  natu- 
ral   gas,   photp^eolo^i^is  (DOT 
,024  081)   examme   and  mterpret 
aerial  photographs  of  land  surfaces, 
and  petrolofiisis  (DO  I    024  081)" 
mvestigate  the  history  of  the  forma- 
tion of  the  earth^^rust  Explora- 
tion parties  may  also  includt;  draf 
tersiDO  \  ^  010  281)    and  sur- 
xexorsiDO  \  ()I8  |88).  who  assist 
m  surveying  and  mapping  opera- 
lions 

Most  geophysical  exploration  is 
done  by  seismic  pr(^specting  The 
seismograph  is  a  st^sitive  instru- 
ment that  records  natu/al  and  man 
made  earthquakes  Artificial 
earthquakes  tn  petn^leum  explora- 


tion are  made  by  detonating  explo- 
sives in 'the  ground  The  time  it 
takes  for  sound  waves  to  reach  an 
underground  rock  layer  and  return 
indicates  the  depth^f  the  layer  By 
settmg  off  explosions  at  a  number 
V)f  locations,  scientists  can  map  un- 
derground forjnations  with  con- 
siderable accuracy,  thijs  providing  a 
clue  to  the  whereabouts  of  traps 
that  may  contain  oil      '  * 

A  geoph'ystcisi  (DOT  024  08 1) 
usually  leads  a  seismograph  crew' 
Ihdi  may  include^  prospecting  com- 
puters (D  OT  010.288),  who  per- 
form the  calculations  and  prepare 
maps  from  the  information 
recorded  by  the  seismograph,  obsfr- 
vers  (D  O  T  010  168)  who  operate 
and  maintain  electfonic  seismic 
equipment,  shothole  drillers 
(DOT  930  782)  and  their  helpers 
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(DOT  930.886),  -who  operate 
portable  drilling  rigs  to  make  holes 
into  which  explosives  are  placed, 
and  shooters  ( D  O  T.  93 1 .38 1 )  who 
place  and  detonate  explosives 

Before  exploration,  the  oil  com-, 
pany  must  obtain  permission  to  use 
the  land  The  lease  buyeriDX>T 
19)  1 18)  makes  the  necessary  busi- 
ness arrangenrents  with  l2indowneFS 
or  Avith  oVvners  of  mineral  rights. 

Drilling  Exploration  methods  are 
used  to  find  likely  oil  fields  but  only 
dniling  can  prove  the  presence  of 
oil  Overall  planning  and  supervi- 
sion of  drilll'ng  usually  are  the 
responsibilities  of  the  petroleum  en- 
gineer 

Wells  are  almost  always  started  in 
the  same  ^^Rig  builders  (D.O  T. 
869  884)  and  a  crew  of  rig-builder 
helpers  (DOT  869.887)  install  a 
portable  drilling  rig  to 'Support  the 
machinery    and  .equipment  that 
raises  and  lowers  the  d/illing  toojs. 
Rotary  drilling  is  th^  normal*  way 
petroleum  is  brought  to  the  surface. 
A  revolvmg  steel  bit  bores  a  hole  in 
the  ground  by  chipping  and  cutting 
rock  The  bi't  is  attached  to  a  lengtl^ 
of  pipe  which  is  turned  by  a  diesel 
engine. 'As  the  bit  cuts^deeper  into 
the  earth,  more   pipe  is  added: 
Drilling  pipe  IS  hollow  and  runs  the 
entire  depth  of  the  well.  A  stream  of 
mud  IS  continuously  pumped  into 
the  hollow Qpipe  and  comes  out 
through  holes  in  the  drill  -bit. 
mud,  a  mixture  of  clay,  chemicals, 
and   water,   cools   the  dnilr  bit, 
plasters  the  walls  of  the  hole  to 
prevent     cave-ins,     and  carries 
crushed  rock  to  thfe  surface  so  that 
drilling  is  continuous  until  the  bit 
wears  out    When  a   new  bit  i^ 
needed,  all  df  the  pipe  must  be 
pulled  up  out  of  the  hole,  a  section 
at^a^time,  a  new  bit  placed  on  the 
end  of  the  (i\pe,  and  the  pipe 
returned  to  the  hole. 

The  tool  pusher  or  drilling  super- 
visor  (D.OT  930  130)  supervises 
ane  or  more  drilling  rigs  and  sup- 
plies materials  and  equipment  to  rig 
crews  «  • 
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A  typical  rotai>-  drilling  crew 
consists  of  five  workers  driller,  der- 
rick operator,  engine  operator,  ahd 
two  helpers  Because  drilling  rigs 
arc  operated  24  hours  a  day,  7  days 
a  weck^  two  to  four  crews  arc 
needed  for  each  rig 

The  rotary  driller  (DOT 
9?0.782;i  supcrv^ises  th^  crew  a^d 
operates  machinery  that  controls 
drilling  speed  and  pressure,  and 
records  operations  The  rotary  rig 
engine  operator  (DOT  9$0'^%2) 
is  in  charge  of  engines  that  provi4e 
the  power  for  drilling  and  hoisting 
The  dern<JL  ^  operator  ^  ^ yO  T 
930  782),  wKp'i«  second 
works  on  a  small  pi 
.  the  rig  to  help  run 
,  the  well  hole,  aifcT  operates  the 
pumps  that  circulate  ftiud  through 
the  pipe.  Rotary  drill  helpers 
\D.0.T,  930,844),. also  known  as 
roughnecks,  guide  the  lower  end  of 
the  pipe  to  an4  from  the  well  open- 
ing and  connects  and  disconnect 
pipe  joints  and  drill  bits. 

Roustabbuts  (D.O.T.  869.884)  or 
general  laborers,  though  not  con- 
>  sidered  par;  of  a  drilling  crew,  do 
general  oilfield  maintenance  and 
construction  >vork,  such  as  cleaning 
ta(iks  and  building  roads. 

Well  Operation  and  Maintenance. 

When  oil  is  found,  the  drill  pipe  and 
bit  are  pulled  from  the  well,  and 
,  metal  pipe  known  as  casmg  metal  is 
lowered^nto  the  hole  and  cemented 
in  place.  The  upper  ends  of  the  cas- 
ing are  fastened  to  a  system  of 
valves  called  a  **Christmas  tree." 
Pressure  in  the  well  forces  crude  oil 
and  gas  to  the  sUrfabe,  through  the 
Christmas  tree,  and 'into  gas  ti;aps 
and  storage  tanks.  If  natural  pres- 
sure IS  not  great  enough  to  fotce  the 
.  Oil  to  the  surface,  pumps  ^re  used. 
Petroleum  production  engineers 
generally^  plan  and  supervise  well 
opera^OH  and  maintenance.  To 
prevent  waste,  the>  decide  4he  rate  , 
of  oil  flow  and  anticipate  per 
fomnance  of^  oil  reservoirs  by 
analyzing  infanpation  such  as  pres- 
sure readings  from  the  well.  En  . 
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gineert^  are  increasingly  using  com- 
puters for  analytical  work.  Some 
engineers  specialize  vti  overcoming 
effects  of  corrosion  on  well  casings, 
xn  the  selection  aqd  design  of 
production  equipment  and 
processes,  or  in  the  prevention  of 
^pollution.  Some  companies  jiire  en- 
gineer*"  aides  to  make  tests,  keep 
records,  post  maps,  and  otherwise 
assist  engineers. 

Pumpers  {D.O.T.  914.782)  and 
their  helpers  operate  and  maintain 
nfotors,  pumps,  and  other  equip- 
ment to  force  oil  from  wells.  Their 
chief  dut>  is  to  regulate  the  flow  of 
oil  according  to  a  schedule  set  up 
by  the  petroleum  engineer  and- 
production  supervisor.  Generally,  a 
pumper  operates  a  gr,o\ip  of  wells. 
Switchers  work  in  fields  where  oil 
flows  under  natural  pressure  and 
does  not  require  pumping.  Pumpers 
>  open  ^nd  close  vaWes  to  regulate 
the  oil  flow  from  wells  to  tanks  or 
into  pipehnes  Gqugers  (D.O.T. 
914.381)  measure  and  record  the 
flow  and  take  samples'*  to  dheck  ^ 
quahty.  Treaters  (D.O.T.  541.782) 
test  the  oil  for  water  and  sediment 
and  remove  these  impurities  by 
opening  a  drain  at  the  tank's  base  or 
by  using  special  chemical  or  electn- 
cal  equipment.  In  some  fields, 
pumping,  switching,  gauging^  and  , 
treating  operations  are  automatic.  ^ 

Many  skilled  workers  ar^  "em,- 
ployed  ih  maintenance  operations. 
Welders,^  pipefitters,  electncjians, 
and  machinist^  repair  and  install 
pumps,  gaifges,  pipes,  and  other 
equipment. 

Natural  Gas  Processing.  Most  ga;^ 
processing  workers  ar^  operators. 
The  dehydration- plant  operator 
(D.O.T.  541.782)  tends  an  auto- 
.ifiatically  controlled  treating  unit 
which  removes  water  and  other  im- 
purities from  natural  gas.  The 
gasoluie -plant  operator  tends  com* 
pressors  that  raise  the  pressure  of 
the  gas  for  transmission  in  the 
pipelines.  The  gas -compressor 
operator  (©CO.T.  950.782)  assists 
either  of  these  two  employees. 

/ 
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Many  workers  in  the  larger  natu* 
ral  gas  processiiig  plants  are  em* 
ployed  in  maintenance  activities. 
These  include  instrument  repairers, 
electricians,  welders^,  and  laborers. 

In  numerous  sitialler  natural  gas 
plants,  workers  combine  skills, 
usually  of,  operator  and  main* 
tenance  worker.  Many  small  plants 
are  so  highly  automated  they  are 
virtually  unattended.  They  are 
checked  at  periodic  intervals  by 
maintenance  workers  or  operators, 
or  they  are  checked  continuously 
by  instruments  whicli  automatically 
report  ^problems  and  ^hut  down  th.e 
plant  if  an  emergency  develops. 

Other  Oilflekl  Sfrvlcw  Companies 
that  offer  services  on  a,  contract 
basis  provide  another  important 
source  of  employment  Among 
these  employee^  are  skilled  workers 
such  as  cementers  (DO.Y. 
930.281),.  who  mix  and  pump  ce- 
ment into  the  space  between  steel 
casings  and  well  walls  to  prevent 
cave-ins;  aciditers  (D.O.T. 
930  782),  who  force  gcid  into  the 
bottom  of  the  well  to' increase  the 
flow  of  oil;  perforator  operators 
(D  OT  93 1  782),  who  use  subsur- 
face **guns"to4)ierce  holes  in  drill 
pipes '^r  casings  tti  mak^  openings 
for  oil  to  flow  through;  sample-taker 
operators  (DOT  931781),  who 
take  samples  of  soil  and  rock  for- 
mations from  wells  to  help  geolo- 
gists 4et«rmine  the  presence  of  oil; 
dind^m  puUers  (D,OT.  930.883). 
who  remove  pipes;  pymps,  and 
other  subsurface  devices  from  wells 
for  cleaning,  repairing,  or  salvaging. 

Offshore  Operations.  Most  explora- 
tion, drilling,  and  producing  activi- 
ties are  on  land  but  an  increasing 
amoqnt  of  this  work  i^  done 
offshore,  particulariy  in  the  Gulf  of 
Mexico  off  the  coasts  of  Louisiana 
and  Texas.  Some  additional 
offshore  work  is  being  done  in  the 
Pacific  Ocean  off  California, 
Oregon,  Washington,  and  Alaska 
and  in  many  foreign  locations  such 
as  the  Persian  Gulf,  Bass  Strait,  and 
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Ptni  cr«w  low*rt  t#aion  of  drW  plp#  on 
*  "  .  otfshoro  rig.  ^ 

North  Sea.  Some  y/eWs  have  been 
drilled  over  100  miles  from  shore 
and  in  water  more  than  1 ,000  feet 
cfeep.  These  offshore  operations 
require  the  same  type  of  Aillmg 
^  crews  as  are  employed  om  land 
operations.  In  addition,  offshore 
operations  require  radia  operators, 
^  cgoks,  ship's  officers  and  sailors, 
and  pilots  for  worl^  on  drrllmg  plat- 
forms, trewboats,  barges,  and 
helicopters. 

(Detaijed  discussions  of  profes- 
sional, technical,  mechanical,  and 
other  occupations  found  not^only  m 
the  petroleum  'and  natural  gas 
production  industry,  but  in  other  in- 
dustries as  well,  are  given  elsewhere 
in  thf  Handbook  in  the  sections 
covering  individual  occupations.) 
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Training,  OthWr 
Qualiflcations,ahd 
Advancamant 


Md§t  workers  in  nonprofessional 
jobs  whh  an  expiorartion  crew  begin 
as  Jielpera  and  advance  into  one  of 
the  speciWized  jolft.  Their  training 
may  vary  from  sevcfral  months  to 
several  ycar^  New  workers  usually 


are  hired  in  the  field  b>  the  crSw 
'  chief  or  by  Jocal  cornpany  feprescn- 
_  tatives  College  students  mdjonng 
in,  physical  or  earth  science>^r 
engineering  may  work  part-time  or 
,  summers  with  exploration  crcws^ 
and*  get  ful^ time  jobs  after  gradua 
tion. 

Members  of  drilling  crews  usually 
begin  as  roughnecks.  As  they 
acquire  experience,  thc>  ma>  ad 
vance  to  m6re  skilled  jobs.  For  ex- 
ample, a  worker  hired  as  a 
roughneck  ma>  advance  to  derrick 
•  operator  and,  after  several  years^ 
become  a  dnIler.A  driller  can  ad- 
vance to  the^job  of^ool  pusher  in 
charge  of  one  or^more  dniling 
crew's. 

Companies  generally  hire  people 
wlio  live  near  wells  for  w^U  opera-* 
tion  afid  maintenance  jobs.  They 
prefer     applicants     who  have 
mechanical  ability  and  a  knowledge 
of  oilfield  processes.  Because  this 
type  of  work  is.less  strenuous  than 
drilling  and  offers  the  advantage  of 
a  fixed  locale,  inembers  of  dniling 
crews  or  exploration  parties  who 
prefer  not  to  travel  often  transfer  to 
well  operation  and  maintenance 
jobs.  New  workers,  may  start  as 
roustabouts  and  advance  to  jobs  as 
switchers,  gaugers,  or  pump^. 
Training  usually  is  acquired  on  the 
Job,  at  least  2  years^of  expenepce 
are  needed  to  blecome  an  all-round 
pumper;  i 

Post-high  school  vocational  train- 
ing in  oilfield  occupations  is  availa- 
ble from  Eastern  New  Mexico 
University,  Roswell,  N.M.,  Exten- 
sion Services  of  the  University  of 
Texas,  and  the  Petroleum  Industj^ 
Training  Service,  Edmonton,  Al- 


lege graduates  having  degrees  in 
chemical,  mining,  civil  (?r  mfechanw 
ca\  engineering,  or  ,  ill  geology, 
geophysics,  .or  other  related 
science^ 6ften  are'hircd,for  petrole^- 
um  engineering  jobs.  Petroleum  en- 
gineering aides  include  people  with 
2-year  technical  degrees  as  well  as  » 
foVmer  roustabouts  or  pumpers  who 
have  been  promoted. 

Scientists  and  engineers  usually,* 
start  at  junior  levels,  after  several 
years  of  experience  they  can  ad* 
vance  to  managerial  or  administra- 
tive jobs.  SdetiUsts  and  engineers 
who  have  research  kbihty,  parucu- 
larly  those  v^th  klvanced  degrees, 
may  transfer  to  research  or  consult- 
ing work. 

Information  on  training,  qualifi- 
cations, and  advancement  in  rfatu- 
ral  gas  processing  plants  is  similar 
to  that  for  petroleum  refining.  A 
statement  on  petroleum  refining 
can  be  foixnd  elsewhere  in  the 
Handbook, 

;  Employ mant  Outlook 

Employment  in  peiroleurji  and 
natural  gas  production  is  expected 
to  increase  faster  than  tl^e  average 
for  all  industries  thnough  the  mid- 
1980's  Besides  the  job  openings 
created  by  employmer^t  growth,  ^ 
ipany  openings  will  occur  as  work- 
ers retire,  die,  or  leave  the  industry 
for  other  reasons.  - 

Increased  demand  for  crude  oil 
and  natural  gas,  higher  prices  for 
these  product§r  and  a  national  pol- 
icy to  move  toward  energy  self-suf; 
ficiency  are  expected  to  provide  the 
incentive  for  the  industry  to  expaiKl 
rapidly   Growth  will  be  concen- 


berta,  Canada.  Most  graduates  of  -^^''^^^^      exploration  and  drilling, 

and  more  workers  will  be  needed  m 


these  programs  fincj  jobs  readily 
available. 

For  scientists,  such  a5  geologists 
and  geophysicis^ls,  college  training 
with  at  least  a  bachelor's  degree  is 
required.  The  preferred  educa- 
tional qualification  for  a  petroleum* 
engineer  is  a  degree  in  engineering 
with  specialization  in  courses  on  the 
petroleum  industry.  However,  col- 


m)^l  occupatipns  associated  with 
these  activities.  Opportunities 
should  be  particularly  good  in 
offshore  drilling. 

Eamtngt  and  \yorWng 
Condttiont' 

In  1974/  nonsupcrviiory  em- 
ployees  in  oil  and  gas  extraction 
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averaged  S4.82  an  hour.  In  com- 
panson,  the  average  for  all  nonsu- 
pcrvisory  workers  in  private  indus- 
iry/cxcept  farming*  was  S4,22  an^ 
hour.  Earnings  usually  are  higher  in 
offshore  operations  th^gi  in^  land 
operations. 

Most  oilfield  jobs  involve-  rugged 
outdoor  wrk  in  all  kipds  of 
weather  They  often  arc  m  remote 
areas  lo  settings  as  varied  as  a 
Western  desert,  the  Arctic  Qrcle» 
or  the  Gulf  of  Mexico.  Physical 
strength  and  stamina  are  important 
because  the  work  involves  standing 
nxost  of  the  ome,  lifting  moderately 
heavy  objects,  and  climbing  and 
stooping  to.  work  with  power  tools 
and  handtools  that  often  are  oily 
and  dirty. 

Drilling  employees  may  expect  to 


move  from  pj^ce  to  place  since 
their  v^ork  m  a  particular  field  may 
be  completed  in  less  than  a  year. 
Exploration  field  persom^elxmay  be 
required  to  move  even  more 
frequently.  They  may  be  away  from 
home  for  weeks  or  months  at  a 
time.  Well  operation  and  main- 
tenance workers  and  natural  gas 
processmg  workers  usually  remain 
m  the  same  location  for\long 
periods.  7 

On  land,  drilling  crews  usually, 
work  7  days,  8  hours  a  day,  and 
then  have  a  few  days  off.  In  offshore 
operations,  they  may  work  7  days, 
12  hdurs  a  day,  and  then  have  7 
days  off.  If  the  well  is  far  from  the 
coast,  they  live  on  the  dnHmg-ng  or 
pn  ships  anchored  netrby.  Most 
workers  in  w^ell  operations  arid 


maintenance  and  natural  gas 
processing  work  8  hours  a  4ay,  S 
days  a  week 

Sources  of  Addtttortal 
Informttion 

Further  information  about  jobs  in 
the  pdtroleum  industry  may  be 
available  from  the  personnel  offices 
of  individual  oil  companies.  For  in- 
formation on  scientific  and  techni- 
cal jobs,  write  to: 

American  Assocutjon  of  Pctroleurn  Geoio- 
p«i,PO  Box979.TuUa,OUa.  74101 

SocJct>  of  Petrolcuxn  Bn^nccn  of  AIME 
6200  N  CcntraJ  Exprcijwiy.  D»U«s, 
TcJL  75206      '  V 

Amencan  Geok>gicaJ  Institute.  2201  M  St 
NW..  W«shm|U3ji.  ox:  TOOTT 


The  activities  of  the  cqnstrucuon 
industry  touch  ntarfy  every  aspect 
of  our  daily  lives.  The  houses  and 
apartments  in  which  Vve  live;  the 
factories,  offices,  and  ^hools  in 
which  we  work;  and  the  roads  on 
which  we  travel  are  examples  of 
•some  of  the  products  of  this  indus- 
try The  industry  includes  not  oniy 
new  construction,  but  al^)  addi- 
tions, aJleraiibns,  and 'repairs  to  ex- 
isting structiires.  ^ 

In  1974,  about  4  million  people 
worked  in  the  contract  construction 
industry  An  additional  1 A  milFion 
workers  are  estimated  to  be  either 
self-em  played— mostly  owners  of 
small  buHding  firms— or  are 
Federal,  Slal^  or  local  government 
employees  whi  build  and  maintain 
our  Nation^ast  highway  systems. 

The  cjMUract  construction  indus- 
try is^ided  into  three  major  seg- 
mepts.  About  half  of  the  jobholders 
work  for  electrical,  air-condition- 
/ing,  plumbing,  and  ^xhtr  special 
trade  contractors.  Almost  one-third 
^work  for  the  general  building  con- 
tractors that  do  most  residential 
commercial,  and  -^industriaj  con» 
struction.  The  remaining  one-fifth 
build  dams,  bridges,  roads,  and 
similar  heavy  construction  projects. 

As  illustrated  in  the  accompany- 
ing ubulation,  craft  and  Icindred 
workers  accowt  for  J55  percent  of 
the  total  employment  in  this  indus-. 


CONiSTRUCTiON 


try— a  much  higher  proportion  than 
in  any  other  major  mdustry.  Some 
examples  of  craft  workers  arc  car- 
penters, painters,  plumbers,  and 
bricklayers.  Laborers  are  the  next 
largest  occupational  group  and  ac- 
count fo/  15  percent  of  employ- 
ment. They  provide  materials,  scaf- 
folding, and  general  assistance 
to  skilled  workers.  Semiskilled 
worJcers  (operatives),  such  as 
truckdrivers  and  welders,  represent 
about  8  percent  of  the  industry's 
work  force:  Managers  and  adminis- 
trators—mostly self-employed— ac- 
count for  about  12  percent  of  em- 
ployment. Clerical  workers,  largely^ 
typists,    secretaries,    and  office 

Esttmatfd 
emphyment. 

{percem 

^ojor  (K<upauonal  aroup  disiribmion) 


All  occupational  groups  100 


Professional,  technical,  and  kin- 

<lre<J  workers  .  3 

Mana^rs  and  adnumsirators  |  \ 

Clencal  and  kindred  workers  ^.  7 

Salcsworkers   (i) 

Craft  and  kind/ed  workers  55 

Opcraiives  .........  3 

Service  workers              ^  (i) 

Laborers    15 

*  Less  than  0.5  pcicenL 


.  NOTE:  Due  to  rounding,  siims  of  indi- 
vidual items  may  not  add  to  total. 


machine  operators,  constitute 
another  7  percent  of  the  industry's 
employment.  Professional  ar>d 
technical  workers,  mostly  engineers 
and  engineering  technicians,  draf- 
ters, and  surveyors,  make  up  the 
remaining  3  percent  of  the  work 
force.  '  . 

Construction  industry  employ- 
ment is  expected  to  rise  faster  than 
■  the  average  for  all  industries 
through  the  mid-l98p's,  as  popula- 
tion and  income  growth  creaie  a  de- 
mand for  more  houses,  schools,  fac- 
tories and  other  buil3ings.  Because 
of  laborsaving  improvements  '  in 
tools,  materials,  and  work  methods, 
however,  employment  will  not  grow 
as  rapidly  as  construction  activity. 
Employment  also  m^  fluctuate 
f^om  year  to  year  because  construc- 
tion acUvity  is  sensitive  to  ^changes 
in  economic  conditions. 

Corjjract  construction  is  the 
major  source,  of  employment  for 
skilled  craft  workers  su^h  as 
bricklayers,  painters,-  and  carpen-  . 
ters.  For  informadon  on  these  and 
other  construction  crafts,  see  the' 
^chapter  ^n  Construction  Occupa- 
tions elsewhere  in  the  Handbook. 
For  information  'on  occupations 
that  arc  found  in  miny  other  indus- 
tries, see  the  index  in  tht  back  of 
the  book. 
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MANUFACTURING 


Manufacturing  is  dkcy  acljvrt)  of 
our  Nation's  ecbnom>  The 
products  of  the  manufactunng  in 
dustries  range  in  complexity  from 
simple  plastk:  to>s  to  mtncate  elec- 
tronic computer^,  and  in  size  from 
miniature  elect^ynlc^.omponents J 
gigantic  aucfaft  earners  Mcuiufac- 
tunng  tnvol>es  m<in>  diverse 
processes  Workers  process  foods 
and  chemicals,  pnnt  bfi^j^s^^nd 
newsp'apers\  spin  textiles  apd' weave 
them,  maKe  clothing  an^^oe>.  arrti 
produce  the  th^tisands  of  other 
procfuets  needed  for  our  personal 
and  natiojwti  wdfare.  ^* 

About  20  million  people  worked 
in  manufacturing — the  largest  of 
the  industry  divisions — in.  1974. 
'About  three-fifths  of  aJl  manufac- 
tunng  employees  worked  in  plants 
that  produced  durable  goods,  such 
as  steel,  machinery,  automobiles, 
and  household  appliances.  The  rest 
worked  in  plants  that  produced 
nondurable  goods,  such  as 
processed  food,  clothing,  and 
chemicals.  ^ 

As  illustrated  in  the  accompany- 
I  ing  table,  blue-collar  workers^craft 
workers,  operatives,  and  laborers) 
make  up  about  two-thirds  of  manu- 
facturing employment.  OpjKstives 
alone  account  for  overiiiur- tenths 
-of  the  work  forcer^rtany  are  spii 
ners  and  we^vepar;  sewing  machine 
operators,  rpeCchine  tool  operators 
and  'weldjm,  or  operators  of  the 
specialize  processing  equipment 
used  in  the  food,  chemical,  paper, 
aiK^petroleum  industries. 

Craft  and  kindred  workers  make 
up  the  next  Fkrgest  group  and  ac- 
count for  nearly  one-fifth  of  em- 
ployment in  manufacturing.  M^ny 
of  these  skilled  workers  install  and 
maintain*  tht  wide  assortment  of 
machinery  aiid  e<)uipment  required 
in  all  factories.  Others  are  em- 


ployed in  skilled  production  occo- 
pation^.  Machinists,  for  example^ 
are  especially  import^uit  m  the 
metaiworking  industnes»  as  are 
skilled,  inspectors  and  assemblers. 
In  th^i-pnnhng  and  publishing  in- 
dustries, ^compositors,  typesetters, 
photoengravers,  lithographers,  and 
pressworkers  make  up  a  large  share 
of  tlW  wark  .force.  The  craft  group 
also  Vetudes  supervisors  of  blue- 
collar  workers 

White-coJiar  vsorkers  (profes- 
sional, managenal.  clencal,  and 
•^^alesworkersj  account  for  nearly 
onc^lhtrd^j^^^emd^  in  man- 
ufaclunng  eslaBRHmentS^  Clencal 
workers,  such  as  secretanes  and  of- 
fice machine  operators,  are  the 
largest  whiie-iollar  group.  Clerical 
workers  hold  about  1  out  of  every  8 
jobs  in  ihe'manufactunng  sector. 

ProfessionaJ,  technical,  and  kin- 
dred workers  account  for  about  I 
out  of  every  10  jobs  in  manufactdr- 
mg  establishmehts.  Engineers, 
scienttstsrttnd  technicians  represent 
a, .large  share  of  the  professional 
workers.  These  highly  trained 
vsorkers  included  not  only  those 
who  oversee  and  guide  the  produc- 
tion processes,  but  also  Uiose  who 
carry  out  the  extensive  research 


•  *  Estimated 
*  empldyment. 

'  (perctnt 

Major  (Hcupattonal  ytroup   distribution i 
All  occupational  groups 100 


Professionalvt^hnical.  and  kin* 

dnwJ  workers  .  .  ,<  jp>  ... 
Managers  and  administrators.  . 
Clencal  and  kindred  workers  - 

Salesworkers  

Craft  and  kindred  y^orkers  .. 

Opcratfves....^.  

Service  workers  ./  ^ 

Laborers  .  /. 


A 


9 
7 

19 
44 
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and  development  activities  needed 
injbeaerospace. electronics,  chem-. 
real,  petroleum,  and  other  indus* 
tries. 

Population  growth,  rising  per- 
sonal income,  and  expanding  busi- 
ness acti\it>  will  create  a  substan- 
tial increase  in  the  demaftd  for 
manufactured  products  throijgh  the 
mid-1980's  Employment  in  manu- 
facturing.'however,  is  expected  to 
increase  at  a  slower  pace  than 
production  The  application  of 
modem  technology  to  manufactur- 
ing processes  will  make  possible 
substantial  incre^ases  in  production 
of  goods  without  corresponding  in- 
creases in  thd^worki^orce  Although 
the  average  rate  of  employment 
grpwth  will  be  slo^,  employment 
trends  of^indiyidual  industries  w'ill 
vary  widely  In  the  industries  manu- 
facturing rubber  and  miscellaneous 
plastics  products  and  medical  and 
dental  instrument  employment 
should  increase  aj|^t  one^third,  far 
above  the  "averse  increase.  Em- 
ployment in  several  other  indus-"- 
tries— including  metaiworking 
machinery,  and  computers  and 
peripheral  equipment — should  in- 
crease faster  than  the  average  for 
alL  manufacturing.  On  tl^  other 
hand,  employment  in  some  manu- 
facturing industri^s-^ingluding 
tobacco,  food,  and  radio  and  televi- 
sion sets— is  expected  tpL  decline 
through'.the  mid-1980''sr 

The  statements  that  follow  pro- 
vide information  on  employment 
oppbrtunitles  in  several  of  the 
manufacturing  industries.  More 
detailed  information  about  occupa- 
tions that  are  found  in  manufactur- 
ing as  well  as  in  n^ny  other  indus- 
tries appears  cj^tvhere  in  the 
Handbook  J^e^mdtx  in  the  back  of 
the  I 
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OCCUPATIONS  m  AIRCRAFT,  MJSSILE, 
AND  SPACECRAFT  MANUFACTURING 


and 


F\m\s  that  manufacture  and  as- 
semble   aircraft,    missUes.  and 
spacecraft  make  up  what  is  known 
as  the  **aerospace"  industry.  In 
I9''4.  more  than  three  quarters  of  a 
million  people  worked  in  the  indus- 
try more*  than  500\000  in  the 
manufacture    and    assembly  of 
complete  aircraft,  aircraft  engines, 
propellers,  and  auxiliary  p^hs 
equipment;  90,000,  in  the  manii 
ture  of  missives  and, si  ^ 
more  than  160,000  io^Cbmpanies 
that  make  ele^rcWt  equipment 
and  ^nstrumenis^itfr  aii;craft,  mis- 
siles»  and  spapfcraft  Thousands  t)f 
workers     in     other  industpes 
projduced  parts,  machinery/and 
e^ipmeht  used  in  the  man<dmcture 
,^f    aerospace     vehicles  Also, 
thousands  brpederal  workers  were 
engaged  in  aerospace  related  work, 
since  the  Government  Ts  a  major 
purcHiaser     of     the  industry's, 
products    These    workers  were 
primarily  employed  in  the  National 
Aeronautics  and  Space  Administra 
tion  (NASA)  and  the  Department 
of  Defense. 

Aerospace  jobs  exist  in  almost 
every  State  The  largest  concentra- 
tion is  in  California  Other  States 
with  large  numbers  of  aerospace 
jobs  include  New  York,  Washing- 
ton, Connecticut,  Texas,  Florida, 
Ohio,  Missouri,  Pennsylvania,  Mas- 
sachusetts, Kansas,  ^  Alabama,, 
Marylanfi,  New  Jersey,  and  Geor 
gia.  ^ 


Naturt  of  tht  Industry 

All  *  aircraft,  missiles,  and 
spacecrtifl  have  the  same  basic 
components,  a  frame,  an  engine, 
and  a  guidance  and  control  system. 
Missiles  at»d  spacecraft  travel  into 
space>^  speeds  many  times  faster 
than  sob^^,  while  aircraft  f\y  in  th^ 
earth !i,<ftmosphe re  at  much  slower 
Missiles  are  .powered  by 
either  jet  or  rocket  engines, 
spacecraft  '  are  rocket -powe red 
only'  Aircraft  are  powered  by 
piston,  jet,  or  rocket  engines. 

Aircraft  v^ry  from  small  personal 
or  business  plane^  th^t  do  not  cost 
much, more  than  an  automobile  to  ' 
multi-million  dollar  jumbd  trans- 
ports and  supersonic  fighters.  In 
dollar  value  most  aircraft  produc- 
tion is  for  military  use  although  the 
value  of  planes  made  for  commer- 
cial and  private  use  has  Jbeen  in- 
creasing,       '  * 

Mi^iles  are  for  military  use  and 
generally  carry  de^ructive  war- 
heads. While  some  are  capable  of 
traveling  only  a  few  miles,  such  as 
those  that  support  ground  troops 
and  defend  against  low-flying  air- 
craft, others  have  intercontinen^ 
ranges  of  7,000  miles  or  morie. 
Sopie  missiles  'are  launched  from 
Ia*nd,  others  from  aircraft,  sub- 
marines, or  ships. 

Most  of  the  Nation  s- spacecraft 
arc  built 'for  NASA  and  the  Depart- 
ment o£^Defense  to  explore  outer 
space  or  to  monitor  conditions 


Within  the  earth's  atmosphere.  On 
^laitncd  flights,  a  cabin  capsule  car- 
tbe  astronauts.  Some  <Q)acecraft 
prbbe  the  ^ce  environment  arwi 
theb  fall  back  to  earth,  while  others 
enteV  into  earth  orbit  and  become 
artifiC^  satellites.  Still  others  orbit 
or  land,  on  the  moon  or  go  to  other 
planeis^jMl  spacecraft  carry  instru- 
ments titat  record  and  transmit 
scienti^  data  to  earth  stations. 

Major  aircraft,  missile,  and 
spacwrraft  firms'  contract  with 
government  or  private  busineis  to 
produce  an  aerospace  yehicle.  As  a 
contractor,  the -firm  is  responabte 
for  managing  and  cdordinating  the 
entire,  project  This  involves  design, 
production,  assembly,  and  inspec- 
tion of  the  vehiqle. 

Although  aircraft,  missile,  and 
spacecraft  manufacturers  generally 
make  many  components  ef  a  craft 
and  do  final  assembly  work  them- 
selves thousands  of  subcontractors 
a^e  involved  m  the  producuon  of 
parts  or  supplies  the  onginal  firm 
cannot  prtxluce,  such  as  beanngs, 
rocket  jfuels,  pr  special  lubncants. 
Oth^r  subcontractors  produce  sub- 
assemblies ^ch  as.communicauon 
or  guidaricc-  equipment,  or  jet  en-  . 
^gines.  Some  of- these  firms  depend 
on  stiH  other  subcontractors  to 
supply  parts  for  their  subassem- 
blies. ^ 

In  producing^  aerospace  vehi- 
cle, the  contractor's  engmeenng 
department  first  prepares  desig^ 
drawings  and  specificauo^.  Then, 
the  production  dep2utment  woAcs  - 
on  details  for  machine^,*  materials,  . 
and  operations  needed  to  manufac- 
ture the  vehicle.  Production  in- 
cludes designing  and  producing 
tools   and   fixtures   to  produce 
thousands  of  parts  and  accessories 
that  make  up  an  aerospace  ve)iicle. 
Pins   and   components   are  in- 
spected and  tested  many  times  be- 
fore    being     assembled,  and 
completed  systems  are  examined 
for  conformance  to  specify:ations. 
Before    a    finished'  vehicle  is 
delivered,  it  is  chepked  out  by  a 
team  of  mecbanits',  or  fiight-tested 
ifitis^n^ircraft 
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Occupttions  in  the  fnduttry 

Because  ^  ihc  complex  and 
changing  nature  of  aerospace 
icchnolog).  firms  need  v*,orkers 
NMth  man>  different  t>pes  of  skills 
The  l)pcs  of  N^orkers  required  will 
also  depend  on  the  specific  function 
of  an  aerospace  plant  For  example, 
a  plant  pnmanl)  engaged  m 
research  and  development  or  m 
producing  experimental  protot\pes 
requwes  man>  more  scienlisis  and 
engmeers  than  a  firm  producing 
large  quantities  of  parts  fur  aircraft 
Major  )obs  m  aerospace  manu- 
factvirmg  are  descnbed  under  three 
mam  categories  professional  "and 
technical,  administrative,  clencal. 
and  related  occupations,  and  plant 
occupations  Man>  of  th^se  jobs  are 
fin  other  industnes  as  vvell  and  are 
discussed  in  ^greater  detail  el^-  _ 
where  in  the  Handbook. 

Rrofessionab^nd  Technical  Occupcr- 
tvons  ReseSch  and  development 
(R&D)  are  vital  to  the  aerospace 
industry  The  pace  of  discovery  m 
aerospace  technolog)  is  so  rapid,  m 
fact,  that  much  equipment  becomes 
obsolete  while  still  m  an  experimen- 
tal stag^  or  soon  after  being  putint.o 
production  Today,  research  i$  con- 
ducted m  many  areas  such  as 
developing  vehicles  with  greater 
speeds,  ranges,  and  reliability,  en- 
gines with  more  power,  and  more 
advanced  source6  of  rocket  prppul- 
sion'  such  as  nuclear  and  electric 
enerSgy^  Metals  anji  plastics  also 
are  -conlinualfy  being  developed 
for  wjder  capabilities,  as  are  elec- 
tronic guidan(?e  and  confmunioalion 
systems.    •  *  -  >^ 

-  Emphasis  on  R&.D  makes  th6 
aerospace  mdustry  an  ipiportant 
source  of  jobs  for  technical  person- 
nel In  1974,  about  one-fourth  of  all 
emplo>ees  ^^'^^^^^  engineers, 
scientists,  and  te<.bnicIaTi57--*i  con 
siderabl)  higher  proportionjhan  m 
most  .other  manufacturing  7n9lfv 
tnes  . 

Engineers,  sc«nttsts'  arni  techni 
cians  work  togethei])  tn*/leveloping 


EngUieer  and  techn^Un  run  test  ofi  tn 
tircrsft  design. 

designs  for  arrcraft.  missiles,  and 
spacecraft  Before  an  engineering 
department  appro\es  a  desigfi  for 
production,  u  conducts  tests  to 
determine  which  designs  can  best 
withstand  expected  operating  con- 
'dltK)ns  A  scale  model  is  made  from 
a  preliminary  drawing  and  is  tested 


matenals  and  structures,  energ> 
and   power   s>'Stems,   and  space' 
sciences 

Among  the  many  types  of  wo 
ers  assisting  scienUsis  and  en^- 
neers  are  drafters  and  engineering 
and  science^ techniuaps^^Oihcrt  tn*' 
elude  production  planners  (DOT 
012  188).  who  plan  the  la>out  of 
machmer).  movement  of  materials. 
,and  sequence  of  operations  for  effu 
dent  manufacturing  processes,  and 
lechnical      illustratpts  '  (DOT 
01 ''.28 1),  who  help  prepare  man- 
uals and  othcTir  techrucal  literature 
des'cnbing  the  opo^on  and  main- 
tenance of  ^rospate  produas 

Admtnistratne,  Clencal,  and  Related 
Occupations  Managenal  and  ad- 
n>mistrati^e  jobs  generally  are  com- 
parable to  similar  jobs  m  other  in- 
dustries. '  'except  that  in  the 
aerospace  industr>  these  position's 
are  often  filled  by  people  with 
technical  backgrounds  in  engineer- 
ing or  science  These  positions  in- 
clude executii^es  responsible  for  the 
direction  ;  and     supervision  of 


m  wind,  temperature,  and  shock  f  search  and  product.orj  and  off.- 
tunhels  and  other  testing  areas  that  departments  such  as  sales, 

/  purchasing,  accounting,  and  indus- 
tnal  relations  Many  thousands  of 
clerks,  secretaries,  computer^per- 
,  sonnel,  and  other  office  personnel 
work  m  aerospace  firms 

Plnnt  Occupatiohs  About  one-half 


simulate  actual  fiight  conditions 
Next,  a  full-sized  experimental 
model,  or  prototype,  is  thoroughly 
tested  in  the  air  and  on  the  ground 
^Tlie  design  is  modified  many  times 
during  this  process  until  the  test 
results  are  satisfactory  Tl^en.  ac 


tual  production  may  begin    Even"^  all  workers  in  the  aerospace  in 

dustry  have  plant-  or  production-re- 
lated jobs  Plant  jobs  can  be  clas- 
sified in  the  following  groups: 
Sheet  metal  work,  machining  and 
tool  '  faJbncatioif,  other  metal 
processing,  assembly  and  installa- 
,tion»  inspecting  anc}  testing;  flight 
checkout,  and  materials  handling, 
maintenance,  and  custodial 


after  production  has 'Started,  how- 
ever,  further  changes  are  often 
^ade.  .  **\ 

Due  to  thetiiae  range  of  research 
and  development  projects,  many 
types  of  engineers  and  scienxists 
w6rk  in  the  aerospace  industry. 
Aerospace,  chemical,  elec^rital, 
electronic,  industnal,  and  mechani- 
cal, engineers  are  among  theJarger 
engTneering  branches  needed  m  this 
industr).  Scientists  in  the  mdustr> 
include  physicists,  mathematicians, 
chemists,  , metallurgists,  and  as- 
.  tronomers..  These  engineers  arfid 
scientists  work  in  a  wide  and  varied 
range  of  applied  fields  such  as 


Sheet  Metal  Occupations.  Following 
blueprints  and  other  ongmeenrtg  in- 
formation; sfteet-metal  v^orkers 
(D.OT  804.281^)  shape  com- 
plicated parts  from  sheets  of  thin 
(netaJ  jDy -)iand  or  machine  Hand 
methodv  include  the  shaping  of 
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•  parts  by  pounding  them  *iih  mal- 
lets and  by  bending,  Aiting,  and 
ptmching  them  with  handlools 
Machine  methods  use  power  ham- 
mers and  presses,  saws,  tube 
bende^,  and  drill  presses 

Less  skilled  workers  Usually  spe- 
cialize  in  thp  '^isc  of  a  smgle 
m<ichine  to  fabncate  parts  required 
in  large  numbers.  Some  of  jLhese 
workers  are  punch  press  operators 
(D.O.T  615  782),  power  hammer 
operators  (D.OT  617.782)  and 
power  shear  operators  (D.O.T 
615  782  and  885)  . 

Machtntng  and  Tool  Fabrication  Oc- 
cupations Machmmg  and  tool 
fabrication  v.orkers  use  a  wide 
vanety  of  machines  and  handtools 
to  make  metal  parts  of  machines 
or  other  products.  Many  of  these 
workers  arc  in  engine  and  propeller 
~  plants,  which  are  basically  metaJ- 
working  establishments;'  fewer  are 
required  in  ^nts  that  assemble 
complete  aerospace  vehicles. 

The  most  skilled  machinists  are 
the  all-round  machmtsts  (D.O.T. 
600.280  and  .281)  who  plan  the, 
work  and  set  up  and  operate  several 
types  of  machine  tools.  They-per^ 
form  highly  vaned,  nonrepetiUve 
machining  operauons.  frequently 
producing  parts  for  e^cperimental 
and  prototype  vehicles. 

Machine  tool  operators  (D.O.T. 
609  855)  produce  metal  parts  in 
large  volume  They  generally 
opefate  a  single  type  of  machine 
tool  ciirj]  a  lath^  drill  press.  or 
milling  machine  ^Skilled  operators 
set  up  work  on  a  machine  and  han- 
dle more  difficult  and  varied  jobs 
Less  skilled  operators  66  more 
repetitive  work 

Other  machining  and  tool  fabri- 
cation    workers    produce  parts' 
needed  for  the   manufacture  of 
aerospace  vehicles  On  the  basis  of 
information  received  from  an  en 
gineering  department,  jig  and  /[x 
tare    builders    (DOT    693  280) 
build  jigs— metal  devices  used  as 
guides  for  tools.  Tool  and  die  makers 
(DOT  601  280)  ms^e  the  cutting 
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\toolsVnd  f5i<tures  used  in  machme 
tool  operations,  and  th;  dies  used  m 
forging  and  punch  press  work. 

\ther   Metal  '  Proc/sstng  Oqcupa- 
^'tions    Some  of  vhe  many  other 
>  mctalworkmg  occupations  are  tube 

benders    (DOT.   709  884),  who 

/orm  tubings  used  fct^  oil,  fuel, 

hydraulic,  and  electrical  conduit 

lines;  and  riveters  (DOT.  800.884) 

and  welders  (D  O.T.  810.782  and 

884;  811  782  and  .884,  812.884 

and  813  380  and  885),  who  use 
'  mechanical  and  electncal  devices 

to  join  fabricated  parts.  MetaJwork- 

ing  jobs  also  are  in  foundry  plants 

where  workers  produce  castings  by 

pouring  molten  metal  into  molds. 

Many  woriters  chemically  treat 
and  heat-treat  aircraft,  missile,  and 
spacecraft  paru  during  their  manu- 
facture to  clean,  cljange,  or  protect 
their  surfaces  or  structural  condi- 
tion. For  example,  heat  treaters 
(DX)T  504.782)  heat  sheet-metal 
parts  to  keep  the  metal  soft  and 
malleable  for  metal-shaping  vrork. 
Painters^  (D.O.T.  845.781)  and 
platers  (D.O.T.  500.380)  either 
paint  ort)*late  surfaces. 

Assembly  arid  Installation  Occupa- 
tions  Practically  all  plants  in  the 
aerospace  industry  "employ  as- 
sembly and  installation  workers. 
Some  assemble  engines,  electronic 
equipment,  and  auxiliary  com- 
ponents, but  most  as^mble  major 
sjLibasfcembfies  or  install  major  com- 
ponents in  aircraft  or  spacecraft  In 
an  aircraft,  for  example,  this  work 
involves  joini;ig  wmgs  and  tails  to 
the  fuselage  and  installing  the  en- 
gine and  auxiliary  equipment  such 
as  the  fuel  system  and  flight  con- 
tit>ls.  Assembl/5rs  rivet,  drill,  bolt, 
and  solder  parts  together. 

Many  a^mblers  are  skilled 
mechanics'^d  installers  who  read 
blueprints  and  interpret  other  en- 
gineering specifications  as  they  take 
apart,  insp^ct^  and  mstall  complex 
mechanical  tfnd  electronic  assem- 
blies. Final  -'^assemblers  ( D.O.T. 
806.781)  of  complete  aircraft  and 
missile  or  rocket  assembly  mechanics 


Skilttd  tsMmbl^rs  wortc  on  lntrtctt«  * 
.  .gin*  compon#ntt. 

(DOT  625  281)  do  general  as- 
sembly work,  and  often  work  on  ex- 
perimental, prototype,  or  special 
craft.  Other  skilled  assemblers  work 
in  plants  that  produce  relatively 
large  numbers  of  aircraft  and  mis- 
siles rather  than  a  few  experimental 
types.  They  often  specialize  in  the 
asserpbly  of  one  specific  part  of  a 
space  vehicle.  A^mhlers  also  spe- 
cialize in  sy^ms  such  as  electrical 
wiring,  homing,  and  plumbing. 

Inspecttrfg  and  Testing  Occupations. 
Because  .aircraft,  .missiles,  and 
spacecraft  are  extremely  complex 
and  affect  the  hfe  and  safety  of  peo- 
ple, firms  employ  workers  to  con- 
duct ^thousands  of  painstaking  in- 
speclions  and  tests.  Inspectors 
thoroughly  test  each  component*^ 
and  part  as  it  moves  through  the 
production  aqd  assembly  process, 
as  well  as  just  before  delivery.  In- 
spections are  made  not  only  by  er 
ployees  of  the  manufacturers  but 
also  by  commercial  firms  that  have 
contracted  for  the  equipment.  Em- 
ployees of  the  Federal  Government 
also  inspect  vehicles  under  govern- 
ment contract. 
Most  inspectors  specialize  in  a 
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Production  Insptctor  checks  out  spactcrirft 


certain  area  of  aerospace  manufac 
luring   L'<yng  complex  machmerv, 
the>  check  to  assure  thai  all  parts 
and  assemblies  were  made  accord- 
ing to  engineerrng  specifications 
*  Among  the  most  skilled  inspectors. 

•  especial!)  in  final  assemblv  plants, 

•  are  outside  production  inspec}^^ 
(DOl    806  381)   who  e^a^ime 
m^ichined  parts,  subassemblies,  and 
tools  and  dies  ordered  from  other 
firms  The>  also  serve  as  a  *hnk*' 
between  their  owii  engmeering^de- 
partment  and  supplying  conjpapies 
Machined  parts  ^speciors^J^D  O  T 
6<^^38l)  examine  mac>mied  parts 
and  fabricated  sheet  inctat  and  as 
semhly  inspector]  iV/oT  806  381  ) 
inspect  complete  major  assemblies 
and  installations  such  as  fuselage. 

.  wing  ^nd  nose  sections  to  insure 
their  proper  fitting  The>  ^Iso  check 
ihc^  functioning     of  hydraulic. 
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plumbing,  and  other  sj^stems  Less 
skilled  inspectors  checlc  subassem- 
blies 

hlif^ht      Checkout  Occupations 
Checking  out  every  part  of  an  air/ 
craft  or  spacecraft  before  Us  Jir^ 
flight  requires  a  team  ofmechlinics 
The  creyi,  chief,  the  m^ssi  skilled 
mechanic  of  the  Team,  jdirects  other 
workers  in  the' entipcchecking  out 
operation    Engip^ mechanics  spe- 
cia^ize  m  chcjexing  out  the  power- 
plant  of  a, -draft,  mcludin^the  en- 
gine. p;^<3pellers.  and  oil  ^d  fuel' 
system^,  and  elec  tronici  checkout ' 
workers  cfo  the  final  operationsil  ex- 
ammation__of  radio,  radar,  ai 
matic  pilot,  fire  control,  and  el( 
tronic    guidance  systems 
chcckjLng  out  process  may  require 
making  minor  repai||Mind,  m  some 
cSses.  even  returning  the  cr^ft  to 
the  plant  for  extensive  adjustments 


ito- 
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Materials  Handling,  Maintenance, 
and  Custodial  Occupations 
Aerospace  plants  'employ  many 
matenals  handlers  such  as 
truckdrivers,  shippmg  clerks,  and 
K>olroom  attendants  Maintenance 
workersTsuch  as  electricians,  main- 
tenance mechaYiics,  carpenters,  and 
plumbers,  keep  equipment  and 
buildings  m  good  operating  condi- 
tion and  make  changes  in  the  layout 
of  the  plant  Guards,  firefighters, 
and  junitors  provide  protective  and 
Qustodial  services 

Trajning,  Other  Quillficatlont,  - 
and  Advancement 

A  college  degree  in  .engineering 
orjn/)ne  of  t^le  sciences  usually  is 
the/  minimum  requirement  for  an 
entry  level  position  as  an  engineer 
or  scientist  irf  the  aerospace  indus- 
try Technicians  can  sometimes  ad- 
vance to  these  positions  without  a  « 
college  degree,  but  only  after  years 
of  work  expenejice  and  Some  col- 
lege-level trafning. 

Ne,w  entrants  jnay  qualify  "for  y 
teclinician  positions  by  attending  a 
technical  institute  or  junior  college, 
or  by  obtaining  related  work  ex- 
perience. Enlpy' level  plant  occupa- 
tions genewfrty  do  not^require  a,high 
school  diploma  although  graduates 
are  often  preferred.  Inexperienced 
plant  workers  generally  start  out  in 
semiskilled  positions  and  learn 
skills  on  the  job  and  in  classroom 
courses.  As  they  gam  experience.  . 
they  can  move  on  to  more  highly 
skilled  positions  For  example,  it 
usually  takes  2  to  4  years  of  plant 
experience  to  become  a  skilled  as- 
sembler. "  * 

Skilled  inspectors  often  have  * 
several  years  of  machine  shop  ex- 
perience and  must  be  able  to  install 
and  use  vanous  4cinds  of  testing 
equipment  and  instruments,  read 
blueprints  and  other  specifications, 
and  use  shop  mathematics. 

Mechanics  who  do  final  checkout 
i  aircraft   and   spacecraft  may 
qualify  foV  their  jobs  by  working  in 
e^lier  stages  of  the,production  line. 


to 
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by  receiving  training  in  cHeckout 
woi-k.  or  by  working  as  Mine  main 
tenance"  mechanics  with  commer 
ctal  airlines 

CMief  mechanics  usually  neecT^ 
to  5  years  of  experience  in  the 
manufacture  of  aircraft^  missiles, 
and  spacecraft,  including  at  least  1 
'year  as  a  checkout  mechanic.  Spe" 
cialized  mechanics,  working  under 
the  supervision  of  a  chief  mechanic, 
usually  need  at  least  2  >ears'  ex 
peqence  Less  experienced  helpers 
or  assistants  learn  on  the  job,  with 
plant  training  courses 
Apprenticeship    programs  are 
^sometimes* available  for  craft  occu 
pations  such  as  machinists,  tool  and 
die  makers,  sheet  metal  workers, 
aircraft   mechanics,   and  *  electri 
cians  The  programs  vary  in  length 
from  3  to  5  years  depending  on^the 
trade    During  this  time,  the  ap- 
•  prentice  handles  work  of  progres- 
sively increasing  difficulty  as  well  as 
classroom  instruction.  Such  instruc- 
tion for  a  machinist  apprenticfe,  for 
example,    includes    courses  in 
blueprint     reading,  mechanical 
drawing,  shop  mathematics,  and 
"  physics. 

Because  complex  and  rapidly 
changing  products  require  highly 
trained  workers,  aerospace  plants 
sometimes  support  formal  training 
to  supplement  day-to-day  ex- 
perience and  help  workers  advance 
more  rapidly  Although  most  are 
$hor^-term  programs'  to  meet  im- 
mediate needs,  some  major  prpdu- 
cers  concluct  training  classes  or  pay 
tuition  and  related  costs  for  outside 
course^.  Some  ciasses^^re  held  dur- 
ing working  hours;  others  are  after 
working  hours. 
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Employmtnt  QjLttfook 

EmpIp)(TOent|jrfhe  aerospace  i'n- 
cfustry  ^s  tweeted  to  rise  above, 
recent  hmls  by  the  mid-1^8Q's. 
THe^irtimber  of  people  -working  In 
tjHs  industry,  however,  probably 
will  rtmain  below  the^peak  levels  of 
the  late  1960 's. 

Thousands  of  jobs  will  open  each 

ER?C 


year  because  of  the  growth  ex- 
ptfcoed  in  the  industry^  and  to 
replace  workers  who  retire,  die^and 
transfer  to  jobs  m  other  industries. 
Job  opportunities  are  expected  to 
increase  for  highly  trained  workers, 
such  as  scientists,  engineers,,  and 
skilled  plant  personnel  in  ail  areas 
of  the  iijrfustry,  especially  with 
firms  engaged  In  researc  h  and 
development  ^nii  the  manufacture 
of  prototype  and  other  technologi- 
cally advanced  aircraft.  Less  skilled 
and  unskilled  vrorkers  will  alsg^^ 
needed  to  fill  entry  le\cl  plant  posi- 
tions. ^  ^  . 

Since  ^any  aerospace  products 
are  either  military  hardware  or 
space  vehicles,  the  industry  's  future 
depends,  to  a  great  extent,  on  the 
level    of    Federal  expenditures. 
Changes    in    these  expenditures 
usually  have  been  accompanied  by 
sharp  fluctuations  in  aerospace  em- 
ployment. For  exampler^erospace  - 
employment  declined  sharply  from 
Ihe  high  levels  of  the  11^4  1960 's 
partly  because  of  decreased  aircraft 
'  requirements    for    Vietnam  and 
reduced  expenditures  for  space  ex- 
ploration. The  outlook  for  this  in- 
dustry is  based  on  the  assumpt 
that  defense  spending  will  inpr^se 
moderately  from  the  19'M4€vel,  but 
will  be  shghtly  bejpw  the  peak 
1960's.  R&D 
expected,  to  be 
jIs.  If  actual  ex- 
differ  substan- 


levels  of  the 
spending  is 
above  curre^f 
penditures  shouhi 


tially  from  these^assumed  levels,  the 
outlook  wili/be  affected  ac- 
cordingly^ 
Cjpmn  aircraft  production  also 
an  important  determinant  of 
aerospace  employment.  Overall 
employmentio.t)^^s  area  is  expected 
to  remain  fairly  stabl^^^through  the 
mid-I980's.  Neverthdess,  thou- 
sands of  new  Workers ^11  be  re- 
quired ii>  'this  sector  of  the  industr 
to  replace  those  Who  die,  retij: 
transfer  to  other  fields. 

Earnlngt  and^orklng 

JltfonE^ 

Plaljl'  'workers*  earnings  in  the 

■6ii'  . 


aerospace  andustry  are  higher  than 
those  in  most  other  manufactunng 
mdustnes.  In  1974,  for  example, 
production  workers  m  plants  mak- 
ing aircraft  aqd  parts  averaged 
S5.40  an  hour,  production  workers 
in  all  manufactunng  industn^  a^  a 
whole  averaged  about  $4.22  an 
hour.  • 

Tlie  following  tabulation  in* 
dicates  an  approximate  range  of 
hourly  wages  for  selected  occupa- 
tions in  1974  obtained  from  the  col- 
•iective  bargaining  agreements  of  a 
number  of  major  aerospace  comfJa- 
nies;  these  rates  do  not  include  in- 
centive earnings.  The  ranges  in 
vanous  jobs  are  wide,  partly 
because  wages  within  an  occupa- 
tion vary  according  to  workers' 
skills  and  expenence,  and  partly 
because  wages  differ  from  plant  to 
plant,  depending  upon  type  of 
plant,  locality,  and  other  factors. 


Aircraft  mechanics 
Assemblers  - 
Elccironics  technicians. 
Heat  tjeatcrs.  ..  . 
Inspcc'tGTS  and  testers  • 
Jig  dnd  fixture  builders 
Machinists.,.'. 
Maintenance  crafts  .. 
Riveters.  . 

Tool  and  die  makers. 
Welder's    


$4  00-6  88 
4.28-5.51 
4.50-6.00 
5.53-6.33 

^4.38-6.63 
5.06-5.98 
4.32-6.97 
4.3Z-6.97 
3.50-4.63 
5.78-6.88' 
3.50-6.9^7 


medical 
hospjt^ 


Fringe  benefits  ^n  the  industry' 
usually  include  2  weeks  of  paid  yay^ 
cation  after  1  or  2  years  of  scryi^, 
and  3  week|^fter  10  to  l^^ears. 
Employees  gen'erally  get  8  to  12 
paid  holidays  a  year^ind  1  week  oT 
paid  sick  le^i^  Other'-  major 
benefits    inphide    life  insurance; 

surgical,    dental,  arid 
insurance;  accident  and 
siclcness  insurance;  anS  retirement 
ensions. 

Most  employees  work  in  modem 
factory  buildings  that  are  clean, 
well-lit,  and  well-ventilated.  Some 
work  outdoors.  Operations  such  as 
sheet-metal  processing,  riveting, 
and  welding  may  be  noisy,  and 
some  assemblers  may  work  in 
cramped  .quarters.  Aerospace 
plants,  however,  are  relatively  safe. 


'  OCCUPATIONS  \h  aircraft.  MISSILE,  AND  SPACECRAFT  MANUFACTURING 

Most  plant  workers  in  the 
aerospace  fieldfare  union  members. 
They  are  represented  by  several 
unions  including  the  International 
Association  of  Machinists  and 
Aerospace  Workers;  the  Interna- 
tional Union.  United  Automobile, 
Aerospace,  and  Agricultural  Imple- 
ment Workers  of  America^  and  the 
International  Union'  of  'Electrical, 
Radio,  and  Machine  Workers. 
Some  craft  workers,  guards,  and 


truckdny  ers  are  rn^mbers  of  unions 
«that  r/^resent  their  specific  occu- 
pational groups. 

SourcM  of  Additional 
information 

Additional  information  about 
careers  in  the  aerospace  field  is 
available  from: 

National  Xeronauucs  and  Space  Administra- 
tion. Washmjton,  D  C  20546. 
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Electronics  lodi»tnes  Assoctatioo«  2001  Eye 
Sl  NW  .  Washmfion,  D  C  20006. 

For  specific  information  about  an 
occupation,  dfctact: 

IntemaDonal  Union,  United  Automobile, 
Aerospace,  ^d  AfricuJtunI  Implement 
Workers  of  America,  8000  East  Jcffcr. 
son  Ave  .  Detroit.  Mich  48214 

lntemat>onaJ  Union  of  Electncal.  Radio  and 
Machine  Workers.  AFL-QO.  1126  16th 
St.  NW..  Washinfion.  D.C.  20036. 
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OCCURATiONS  IN  THE  ALUMINUM  INDUSTRY 


AlumiDum  was  once  considered  a 
^^p^ialiy  meial  having  limited  ap-. 
plications  Today  it  is  produced  in 
quantrtie^^cond  only  to  iron  and 
steeL  It  IS  us^d^m  products  that 
range  from  houseTtold  appliarrces 
and  cookmg  utensils  to  automo- 
bHes,  aircraft,  vend  nussiles.  In 
recent  years,  jnany  new  uses  for 
aluminum  have  been  developed,  in- 
cluding house  siding,  containers, 
and  electncal  cables.  In  1974,  the 
industry  produced  about  12.0  bil- 
lion pounds  of  pnmary  aluminum, 
or  about  twice  the  output  of  only  10 
years  earlier. 

This  statement  describes  occupa- 
tions in^plants  that  produce  ingots 
(bars)  of  primary  aluminum.  It  also 
descnbes  occupations  m-plants  that 
shape  the  ingots  into  sheets,  wire, 
and  other  forms  by  rolling, 
stretching,  or  forcing  the  aluminum 
through  an  opening.  Occupations 
concerned  with  casting,  forging, 
stamping,  machining,  and*  fabricat- 
ing *  aluminum  are  discussed 
separately*  in  the  Handbook  state- 
ments dealing  with  forge  shop, 
foundry,  and  metalworking  occupa- 
tions. 

About  105,000  persons  worked 
in  the  aluminum  industry  in  1974. 
Approximately  one-third  helped 
make  aluminum,  the  remainder 
helpc^d  convert  large  pieces  into 
sheets,  cables,  and  other  industrial 
products. 

Since  the  huge  niachinery  neces-' 
sary  for  making  aluminum  is  very 
expensive,  the  production  of  prima- 
ry alummum  is  concentrated  in  a 
relatively  small  number  of  plants. 
These  plants  ger*erally  are  located  . 
near  abundant  sources  of  alurfiin^ 
and  electricity.  Many  are  in  Arkan- 
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sas,  Louisiana,  Texas,  Alabama, 
and  Tennessee,  where  alumina  is 
made  from  bauxite  ore 'imported 
from  the  Caribbean  area  or  mined 
locally  and  electricity  is  obtained 
from  the  Tennessee  Valley  Authori- 
ty or  generated  from  local  deposits 
of  natural  gas  or  oil.  .About  two- 
fifths  of  the  employees  who  make 
aluminum  work  in ,  these  States. 
Another  one-fifth  work  in  the  Slate 
of  Washington  where  plants  are 
located  to  serve  customers  on  the 
West^  Coast^.  A  significant  number 
of  employees  also  work  in  plants, 
located  in  Ohio,  Indiana,  and  New^ 
York.  ^ 

Plants  that  shape  aluminum  into 
sheets,  wire,  and  other  products  are 
more  dispersed  geographically. 
Over  one-half  of  the  employment  in 
these  plants  is  in  California, 
Pennsylvania,  Tennessee,  Illinois, 
Alabama,  New  York,  and  Ohio. 
The  remainder  is  widely  scattered 
throughout  a  large  number  of 
States. 


Occupations  in  tht  Industry 

Employment  in  the  aluminum  in* 
dustry  falls  into  several  categories. 
The  biggest  group— about  three- 
fourths/- are  the  production  work- 
ers  directly  involved  in  operating 
or  maintaining  the  industry *s  prch^ 
ductign  equipment  The  remaffung 
one-fourth  are  in  professional, tech- 
nical, administrative,  clerical,  and 
supervisory  positions. 

Production  €>ccttpatioiis  To  illus- 
trate the  production  occupations 
found  in  the  industry,  a  description 
of  the  major  steps  in  making  and 
shaping  aluminum  follows. 


^Making  Aluminum.  Aluminum  is 
obtained,  ^om  alumina  by  usirig 
electricity'  ,to  create  chemical 
changes  that  separate  pure  alu- 
minum from  other  materials.  Alu- 
mina^a  fine,  white  powder 
processed  from  bauxite  ore— is 
placed  in  large  containers  called 
"pots"  that  art  filled  with  a  special 
liquid.  Suspended  in  the  liquid  are 
pol^  (anodes);  electric  cables  are 
attached  to  the  pots  and  to  poles. 
When  the  process  is  in  operation, 
electricity  flov^  from  the  poles, 
through  the  liquid  containing  the 
alumina,  and  to  the  walls  and  fioors 
of  the  pots.  Aslhe  electri'city  passes 
through  the  liquid,  it  heats  and 
chemically  changes  the  alumina  to^ 
pure<  liquid  aluminum.  Be^auseU(e 
aluminum  is  heavier,  it  settles  16  tiit 
bottom^ of *the  pot;  v/aste  materials* 
go  to  the  top  of  the  liqujd.  Periodi- 
cally, pure  aluminum  is  removed 
from  the  bottom  of  the  pot. 

Pot  tenders  (D.O.T.  5 1 2.885 )  see 
that  the  pots  operate  continuously. 
Each  is  responsible  for  a  number  of 
pots.  As  a  result  of  the  chemical 
changes,  the  alumina  in  each  pot  is 
slov/ly  used  up.  By  watching  the 
surface  of  the  liquid,  or  instru- 
ments, tenders  determine  when  to 
add  alumina  from'  the  overhead 
storage  compartment. 


ProcMMiog  '#Oftk  losdt  thrttfdtr  wMh 
old'ilumlnum  cant  that  art  to  b% 
rtcycM. 
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OCCUPATIONS  IN  JHZ  ALUMINUM  INDUSTRY 


Every  24  lo  "^2  hours,  molten  alu- 
mimim  is  siphoned'from  the  bottom 
of  ine  pots  into  huge  brick  lined, 
steel  containers  or  "crucibles  **  The 
tappet  (DO  J  5l4  884)and/apptfr 
helper  (DOT  5 14  887)  signal  the, 
hot-metal  crane  operator  (DOT 
921  8S3)  to  place  the  overhead 
crane  near  the  pot  Using  automatic 
equipment,  the>  break  a  hole  in  the 
cru^  of  waste  materials  that^orms 
on  the  top  of  the  liquid  One  end  of 
a  curved,  cast  iron  tub^  is  inserted 
into  the  pot,  the  other  end  is  placed 
into  a  crucible  and  the  molten 
metal  is  drawn  from  the'^pot  into  the 
crucible 

After  aluminum  has  been  taken 
from  several  pms  and  the  crucible  is 
full,  charge  gang  weighers  (DOT. 
502  887  )i  weigh  and  sample  the 
molten  metal  for  Uborator>  anal>- 
sis  Then,  workere  operating  over- 
head cranes  pour  the  molten  metal 
from  the  crucible  into  a  remelting 
furnace  A  rem^lt  operator  (DOT 
512  885)  adds  portions  of  alu- 
minum scrap,  other  molten  nietai, 
or  chemicals  that  will  produce 
metal  with  the  desired  properties. 
Finally;  hand  skimmers  remove^ 
waste  /products,  which  have  been 
forced  to  the  surface  of  the  molteji 
inejtal 

After  jDperating  for  a  number  of 
months,  the  heat  and  chemical 
reactions  make  hole^  in  the  pot*s 
lining  so  that  the  liquid  metal  con- 
tacts th^ steel  container.  When  this 
happens,  the  pot  is  shut  down  and, 
the  liqujd  "drained  so  that  pot  liners 
(D.O.T.  549.884)  'can  m^ke 
repairs '  Depending  on  the  condi- 
tion of  the  pots,  liners  may  patch  ^ 
holes  in  the  lining  qr  may  complete*  \ 
ly  remove  and  replace  the  lining:  [ 

The  metal  is  then  trahsferad  to 
the  second  or  holding  c^qi^artment* 
pf  the  furnace  until  insufficient 
supply  is  obtained  for  pQuring  The 
dc.  casting  operator  *ifD.O.T. 
514.782)  has  charge  of  the  pouring 
station  where  the  molten  metal  is 
cast,  into  in^gots—largc  blocks  qf 
metal  The  operator  controls  th 
cooling  <fonditions  of  the  casting 


unit  b>  keeping  the  molds  fi*y  of 
metal  and  spraying  water  against 
the  molds  to  produce  ingots  of 
uniform  size  and  quality. 

Shaping  aluminum.  The  large  in- 
gots must  be  reduced  in  size  before 
the  aluminum  is'  , useful  .to 
^customers.  Depending  on  the  final 
product  desired,  several  methods 
may  be  used  to  shape  the  ingot. 
Aluminum  products  such  as  plate, 
sheet,  and  strip,  are  produced  by 
rolling. 

\  The  first  step  in  rolling  is  to 
npmove  surface  impurities  from  the 
ingot.  The  scalper  operator  (D.O.T. 
605.782)  ma/iipulates  levers  of  a 
scalper  machine  and  cuts  thin 
layers  of  rough  metal  from  the  in- 
gots so  that  the  surfaces  are 
smooth.  Then,  the  ingots  are  heated 
to  pfjoper  working  temperatures  for 
rojimg.  Workers  , operating  over- 
head cranes  lower  the  ingots  into 
furnaces,  or  "soaking  piU,**  where 
the;y  are  kept  sealed  for  12  t(v^8 
hours.  Soaking  pit  operators  ( D.O.T. 
613.782)  manage  the  furnace  and 
control  the  temperature  and  heat- 
ing time. 

After  being  heated,  the  hu^e^-y^tings  called  "billets*'  are  heated 
gots    are    positioned    ^rv    the   to  make  them  sgfter  and  then  are 


603 

inches.  The  slabs  then  move  down 
the  line  on  the  rollers  to  additional 
hot  mllls.that  work  them  down  to  a 
thickness  of  about  one-eighth  of  an 
inch.  At  the  end  of  the  hotline,  a 
coder  operator  (D.O.T.  613.885) 
tend^  a  coilef  that  automatically 
winds  the  metal  onto  reels. 

The  coijed  aluminum  cools  at 
room  temperature  before  being 
cold-rolled  suU  thinner.  Cold-rolling 
produces  a  better  surface  fimsh  and 
increases  the  melal*s  strength  and 
hardness.  Since  continuojJs  coW- 
rolling  could  make  the  metal  too 
brittle,  an  annealer  (D.O.T.' 
504.782)  occasionally  heats  (anne- 
als) tbe  metal. 

As  an  alternative  to  being  rofled, 
the  metal  now  may  be  stretched. 
Stretcher-level-operators  ( D.O.T. 
619.782)  and  stretcherdevel^pera- 
tor  helpers  (D.O.T.  619.886)  posi- 
tion the  finished  plate  or  sheet  m 
clanfps,  determine  the  stretch 
required  to  remove  surface  con- 
totffs,  aryi<Jperate  the  machine  that 
lulls^^rife  metal  from  end  to  end  t<5 
it. 

In  the  rod  and  bar  factory^  square 


"breakdown*'  or  hot  mffing  mill 
where  they  are  convert^  into  elon- 
gated slabs.  Rolling  mill  operators 
(D.O.T.  613.782)  manipulate,  the 
ingots  back  and  forth  between 
powerful  rollers  until  -they  are 
reduced  in  thickness  to  about  3 


Rir 


rk«r  po(lth«t  ilumlnum  «^r>g  taction 
for  alrtlntr.K  * 


rolled  through  progressively  smaller 
openings,  until  the  desired  /size  is 
obtained.  To  produce  wi^,  hot- 
rolling  continues  until  the  rod  is 
about  three-eighths  of  an  inch  in 
diameter.  Then,  wire  draw  opei^ators 
(D.O.T.'  614.782)  operate 
machines  that  pull  the  cold  wire 
through  a  scries  of  holes  (dies)  that 
gradually  ^  reduce  its  size,  The 
^machines  also  automatically  coil 
the  wire  on  rev^jving  reels. 
•  ^Structufat  products  such  a^  I- 
beams  and  angles  may  be  hot-rolled 
or  extruded.  Hot-rolled  *ffroducts 
are  made  by  passing  a  square  billet 
witlv  rounded  comers  between 
'grooved  rolls  that  gradually  reduce 
thickness  and  change  th^hape 
le  metal.  .  ,  ^ 
Extniding  of  metal^often  is  com- 
pared ;yith  squeeirfng  toothpaste 
from  a  tbt^.  Extruded  aluminum 
shapes  are  phxluced  by  placing  hot 
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6?4  .  * 

billets  (bars)  inside  a  cylinder  m  a 
powerful  press.  A  hydraulic  ram 
tliat  usually  has  a  force  of  several 
million  pounds  pushes  the  metal 
thi;ough  a  hole  (die)  at  the  other 
end  of  the  cylinder.  The  metal  takes 
the  shape  of  the  die  and  then  may 
be  cutonto  desired  *lengths.  By 
desiring  different  dies,  aJmost  any 
shape  of  aluminum  product  may  be 
formed.  Extrusion  press  operators 
(D.O.T.  614.782)  regulate  the  rate^ 
at  which  xhe  metal  is  forced  through 
the  press 

During  both  the  production  ai!d 
shaping  processes,  workers  and 
machines  inspect  the  metal  to  as 
sure.q^uality  Radiographers  (O.O.J, 
199.381)  operate  various  t^pes  of 
X-ray  equipment  'to  inspect  the 
hietal  Computers  monitor  opera- 
'  tions  and  automatically  adjust 
metal  temperature  and  mill  speed. 

Other  production  workers  in  the 
aluminum  industry  keep  machines 
and  equipment  operating  properly 
Some  move  materials,  supplies,  and 
finished  -products  throughout  the 
plants;  still  others  are  in  service  oc- 
cupations such  as  guard  and 
custodian  Many  of  these  occupa- 
^  tions  are  common  to  other  indus- 
tries (See  index  to  the  Handbook  ) 

Since  electricity  is  vital  to  making 
afuminum,  the  industry  needs  many 
electricians  to  install  and  repair 
electrical  fixtures,  apparatus,  and 
control  equipment  Other  em- ' 
plo^^ees,  such  as  millwrights  and 
maintenance  machinists,  make  and 
repair  mechanical  parts  for  pl^t 
machinery,  while  stationary  en- 
gineers operate  and  maintain  the 
powerpl^nts,  turbines,  steam  en- 
gines, and  motors  used  in  aluminum  * 
plants;  ,     •  ^ 

Other  important  groups  are  the 
diemakers  who  assemble  and  repair 
dies  used  in  aluminum  metalwork* 
ing  operations,  the  bricklayers  who 
build  and  reline  furnaces,  soaking 
pits,  and  similar  installations,  and 
the  welders  vrfKo  join  metaJ  parts 
together  with  g^or  electric  weld- 
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mg  equipment.  Ih  addition,  plum- 
bers and  pipefitters  lay  out,  install, 
and  maintain  piping  and  piping* 
systems  for  steam,  water,  and  other 
materials  used  in  aluminum  manu- 
facturing. 

FrotesskHud,  Technical,  Adminis- 
.  trttive,  Clerical,  jmd  Sales  Occupa* 
tions.  About  one  employee  m*ten  is 
a  professional  or  technical  worker, 
about  the  same  proportion  are 
clerks.  The  few  remaining  workers 
are  in  administrative  and  sales  posi> 
tions. 

Companies  employ  a  vanety  of 
professional  specialists  in  produc- 
ing aluminum.  Qualify  control 
chemists  analyze  the  aluminum  and 
the  raw  materials  used  in  Its 
production  while  process  metallur- 
gists determine  the  most  eftlcient 
methods  of  producing  alummum 
from  raw  matenal^.  Physical  metal- 
lurgists test  aluminum  and  alu- 
minum ^lloys  to  determine  their 
physical  charactenstics  and  also 
develop  new  alloys  and  new  uses  for 
aluminum. 

Chemical  engineers  and  mechan- 
ical engineers  design  and  supervise 
the  construction  and  operation  of 
production  facilities.  Mechanical 
engineers  may  design  new  rolling 
mills  or  improve  existing  mills 
and  related  equipment.  Electrical 
engineers  plan  and  oversee*  the 
in^tallatioa,  operation,  and  main^ 
tenance  of  the  electric  genersrfofs  . 
and  distribution  system^  used  in^ 
the  manufacturc^^f  aluminym.  In- 
dustrial^^ngincers  cbriduct  work 
measurement  studies  and  develop 
management  conuol  systems  to  aid 
in  financial  planning  and  cost  apaly 
sis:  ' 

J^n^neeHj^  techniciarfs,  labora- 
tory technicians,  and  chemical 
analysts  a$i§t  enjgineers  .  and 
clierpists  irf  research  and  develops 
ment^  \S^ork.  Drifters  prepare  the 
wprking  drawing  thai  are  required 
td  maki^^^^  repair  production 
machi; 


A  Uide  range  of  other  profesipnal 
and  administrative  vlorkers  is 
needed  in  the  manufacture  of  alu- 
minum .Top  executives  manage  the 
companies  and  determine  policy. 
Middle  managers  and  superirjien-^ 
dents  direct  individual  depart- 
ments, offices,  and  production 
operations  The  industry  also  em- 
ploys other  adminstrative  person- 
nelf  as  vlell  as  accountants,  lawyers, 
statisticians,  economists,  and 
mathematicians  Clerical  workers, 
including  bookkeepers,  secretaries, 
stenographers,  clerk  typists,  and 
keypunch  and  computer  operators 
keep  company  records  and  do  other 
routine  office  work. 

* 

Training,  Other  Qualiftcations, 
and  Advancement 

Aluminum  companies  generally 
hire  ahd  train  inexperienced  work- 
ers for  processing  and  maintenance 
jol)s.  A  bachelor's  degree^  re- 
quired for  most  professional  jobs, 
and  graduate  degrees  in  science  or 
engineering  are  preferred  for  re- 
search and  development  work.  Ad- 
^ministrative  and  managerial  posi- 
tions usually  are  filled  by  workers 
who  have  engineering  or  sfcience 
backgrounds  and  ^have  bpen  pro-  ^ 
moted  to  these  joibs.  ^Omev.new 
graduates  who  have  degtees  in  busi- 
ness administration^^  libepaf  arts 
may  fill  entry  adnT>imtrative 
jobs.  Sales  posUions  oMn  are  filled 
by   .  personr     with  .  .  technical 
backgroimds.  / 
Ai!^?6«nlS— .-antL  current  cm- 
>  demonstrate  an  ap- 
for  technical  work  have  op- 
^rtunities  to  qualify  as  techfii- 
cian*rJ[^boratory^  assistants,  and  . 
other    semTpFOfb^siojig^  workers. 
However,  some  ^rollege  background 
in   engineering  and   scienc/s,  or 
graduation  from  a  technical  "in^ 
stitute  or  community  college,  is 
required  for  many  technical  jobs.  / 
UnsWfled  workers  begin  their 
career^^in  a  labor  pool  and  sub- 
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stftule  for  absent  workere  until  iJiey 
^come   eligible   for  permanent 


positions  \^  a  shop  or  department 
As  these  workers-acquire  additional 
skills  and  seniority  with  the  com- 
pany, they  usually  move  to  more 

*  responsible  and  better  paying*posi- 
tions.  Some  eventually  becoiro  su- 

^  pervisors.  ^ 
Craft  workers  usually  are  trained 
on  the  job  A  number  of  companies, 
particularly  the  larger  ones,  have 
craft  apprenticeship  programs  that 
include  classroom  or  fiome  study 
courses,  as  well  as  on-the-job  tram- 
mg  Generally,  candidates  for  these 
programs  are  chosen  from  promis- 
ing  young  workers  already  em- 
ployed by  the  company  The  length 
of  the  apprenticeship  varies  accocd- 
ing  to  the  craft,  ^though  most 
require  3  to  4  years.  Examples  of 
crafts  that  can  be  learned  through 
apprenticeship  are.  electriciag, 
welder,  brickmason,  carpenter; 
machinist,  maintenance  mechanic,' 
pipefitter,  and  general  maintenance 

mechanic. 


the  construction  of  large  buildings 
and  for  residenliaJ  construction  and 
remodeling.  Furthermore,  the  alu- 
jninum  industry  supports  a  strong 
research  and  development  program 
^d  an  aggressive  marketing  pro- 
gram which  should  continue  to 
develop  new  alloys,  processes,  and 
products.  As  a  result/the  number  of 
engineers,  scientists,  and  technical 
personnel  is  expected  to  increase  as 
a  proportion  of  total  employment 
On  the  other  hand,  lechnoJbgical 
developments,  such  as  corrfji^uter*- 
controlled  rolling  Of)erations,  will 
limit  employment  ,growth  among 
some  production  occupations 
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Employment  Outlook 

'Employment  in  the  aluminumln- 
(iustry  is  expected  to  grow  about  as 
fa^t  as  the  average  for  all  industries 
through  the  mid- 1 980 *s.  In  addition 
to  grpwth,  many  job  opportunities 
will  arise  from  the  need  to  replace 
workers  who  retire,  die,  or  leave  *th^ 
,  industry  for  other  re^ns.  The 
number  of.job  opportunities  may 
vary  from  year  to  year,  however, 
because  the*  demand  for  aluminum  . 
fluctuates  with  ups  and  downs  in 
tfie  economy.     ^  '^"^-^ 

Over  the  long  run,  demand  for 
ajuminum  is  expected  to  grow  as 
'  (Population  increases  and  *con- 
sumers  have  more  money  tojpend 
on  products  made  from  aluminum^ 
Industries  that  represent  major 
markets  for  aluminum  are  growing 
industries  with  jpptential  fdr  pew 
product  development.  For  example, 
aluminum  is  being  used  widely  in 


Earnings  and  Working 
Conditions 

HouHy  earnings  of  plantworkers 
in  the  aluminum  industry  afe  higher 
than  the  average  for'manufacturing 
industries.  In  1 974,  production 
w9rkecs  \n  plants  which  make  alu- 
minum, ayeraged  $6.06  an  hour, 
and  thosi^  in  aluminum  rolling  and, 
drawing/ plants  averaged  $5  28.  In 
comparison,  production  woMcers  in 
mancffacturing  industries  as  a  whole 
averaged  $4.40  an  hour. 

Skilled  operators  and  skilled 
maintenance  arfd  craft  workers 
Hiold  the  highest  paying  plant  jobs. 
HouHy  rates  in  1974  for  selected 
occ^upati^ns  in  a  number  of  plants 
covered  '  by  one  major  union- 
management  contract  are  shown 
below. 


Occupation 
Making  Alunjinupn: 

Anode  rebuilder 

Pot  liner  

-    Pot  tended  

Tapper;  

'Charge  gang  weigher  

Shaping  Aluminum: 

Scalper  operator..    .  . 

Soakusg  pit  operator  .  .. 

Hot  Jill  operator. junior 

Con/nuous  mill  operator. 


Hourly 

rale' 

*■ 

$5.12 
5.36 

/.  5.60 
,  5.20 
?.52 
'  6  16 


Annealer  

Sheet  stretcher* leveier  *  . 

operator  5.12 

Inspector  .          ....  5.28 

£xtnjsion  press  operator  .  5  68 
Maintenance 

Boiler  firer            "  5,28 

Bricklayer  6.08 

Welder              .   .  5.52 

Pipcfitier            .   ,  6.00 

»    Millvvnghi      ^  6.00 

Elcctncian          •  6.24 

Machinist    ,  6.24 

Aluminum  workers  receive  many 
Fringe  benefits,  such  as  paid  vaca- 
tions and  holidays,  retirement 
befnefits,  life  and  health  hisurance, 
shift  differentials,  supplemental 
jury-duty  pay,  and  supplemental 
unemployment  benefits.  Most  wor- 
kers receive  paid  vacations  ranging 
from  I  to  4  weeks,  dependinjg  on 
length  of  service.  In  addition,  there 
are  extended  vacation  plans  that 
provide  a  10-week  vacation  eviery  5 
years.  I 

Making  aluminum  requires  high 
temperatures;  the  potroom  ispften 
hot,  dusty,  and  smoky.  However, 
working  conditions  in  plants  have 
been  improved  as  a  result  of  smoke 
control  programs  and  other  pro- 
jects. Because  makmg  alummum  is 
a  continuous  process,  som^  produce- 
tion  employees  have  t^^ork  nights 
and  weekends.  ^ 

The  shaping  sector  of  the  indus- 
try offers  more  favorable  work  con- 
ditions though  workers  in  certain 
jobs  are  subject  to  heat,  noise,  and 
other  discomforts. 

The  indii^rry  stresses  safe  work- 
ing conditions  and. conducts  safety 
educajiqn  programs.*  Plang  where 
aluminum  is  made  have  had  a  lower 
rate  of  injuries  than  the  average  for ' 
all  metal  i^idustries,  while  the  rate 
fot-aluminum  rolling  and  drawing 
mills  h3s  been  about  the  same  as  the 
average.    Howyer,   the  average 
number  of  workdays  lost  for  each  ' 
injury*in  the  aluminum  industry  has  ^ 
been  greater  than  the  average  for 
metal  industries.  * 
Most  process  and  maintenance 
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workers  ih  the  aluminum  industr>  Vnioo,  and  International  t;nion^  ^groduction  and  uses,  as  well  as 

•■sbclong  to  labor  unions.  In  addition.  United  Automobile,  Aerospace  and    careers,  matt>...bco6tained  from. 

&boT  organizStibns  repfrescnt  some  Agricultural  Implement  Workers  of  7^  Aiummum  >^^SSoic-«oilu^^  Av^T 

office  and  technical  personnel.  The  America  New  York.  NY.  10017. 

unions  having  the  greatest  number  Soun^  of' Additional  ^ 

of  members  in  the  industry  are  .  Information.. 

United  Steelworkers  of  Amenca;  ^         /-       ,  .    ,  1 

Aluminum  Worjcers  International  Information  ^J&ti  aluminum 
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OCCUPATIONS  IN  THE  APPAREL  INDUSTRY 


The  apparel  industr>  is  an  impor  " 
"lant  source  of  jobs  for  Avorkers  vrhp 
have  wide!)  different  skills  and  in 
lerests  Many  of  these  jobs  can  be 
*^leamed  in  a  fcvr  weeks,  others  uke 
several  years 

Natur*  aad  Location  bf  the 
trxlustry 

Over  1.3  million  people  were  em- 
ployed in  the  apparel  industry  i 
1974.  '  Approximately  585,000 
produced  women's  and  children's 
apparel  and  about  495,000,  men 
^  The  rest  made  such  items  as^^fur 
goods,  gloves,  hats,  curtafns,  and 
draperies.  - 

Although  apparel  factories  are 
located  in^peariy  all  States,  about 
SO'percem  of  the  worker^  are  em- 
'   ployed  in  15  States-  New  York, 
^  '^Pennsylvania,    California,  Nonh 
Carolina,   New   Jersey,  Georgia, 
Texas,  Tennessee, ^Massachusetts, 
South  Carolina,  Alabama,  Missis 
sippi,  Virginia,  Mi^soun,  and'  Il- 
linois New  York  an'd  Pennsylvania 
alone  employ  approximately 
•percent  of  the  irfdustry  work Jiifce. 

Some      of  .  th^l^nfiportant 
Northeastern  appardrnanufactur- 
ing  centers  are  in  New  York  City, 
suburban    Niw    Jersey,  Boston, 
Philadelphia,  and  in  smaller  cities  in 
Pennsylvania  such  as  Wilkes-Barre, 
Hazelton",  and  Allentown,  Leading 
Midwestern  and  Western  centers 
include  Chicago,  St  Louis',  Pallas, 
•  El  Paso,  San  Antonio,  and  Los  An- 
geles Apparel  marfufacturing  in  the 
'Southeast    lends    to    be  widely 
disperse'd  Klorth  Caroli#w,  for  ex- 
ampi'e,  has  plants  in  about  80»of  its* 
101  bounties.  •  » 
Mtot^  apparel  plants  are  small. 

/'  •  .  • 
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3ut  I  out  of  ever>  7  em- 
ploys more  than  100  workers. 
Plants  that  manufacture  standard 
garments  such  as  work  pants 
us>iall>  4re  larger  than  those  mak- 
ing expensrve  dresses  and  other 
Items  that  are  sub^t  to  rapid  style 
change.  .  w 


Oc^tf^iUonat  In^e  Industry 

le  major  operations  in  ma'kirvg 
Apparel  are  designing  and  pattern 
making,  cutting,  and  marking,  sew- 
ing, and  pressing.  Generall),  high 
'  grad^  and  style-oriented  apparel  is 
more  carefully  designe^Tgand  in- 
yoKes     more     h'and\Vork  than 
cheaper,  more  sj<ffT<Jardized  items. 
For  example,  oftich  hand  detailing 
goes  inp  a/fashionable  cocktail 
•  dress.o^  a  bfgh-priced>orf  or  coat, 
while^  itep^  such  ^s^dershirts  and 
o^erajl^sually  arj  ^wn  entirely  by 
ma^ne,  ,To  make*  the  many  ^ 
f^nt  kinds  of  garments,  w^fT^rs 
'with  various  skills  and ^^dtica{ional 
backgrounds  are  nej 

Designing  Room  Occupations.  Typi- 
cally, the  manufacturing  process 
begins  with  iht^designer  (D.O.T. 
142  081),  \^  creates  new  types 
and  styles  of  apparel.  Inspiration  for 
a  new  design  may  come  from  apy  of 
a  variety  of  experiences:  traveling, 
observing  life  styles,  and  seeing  the 
work  of  other  designers,  to  name 
but  a  few.  In  addition  to  creativity, 
designers    must    have  practical 
knowledge  of  the  apparehbusiness 
^  that  they  can  translate  their  ideas 
iijto  styles  that  can  be  produCed  at 
c6mpetitive  prices.  They  must,  for 
example,  be  familiar  with  labor 
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costs  for  various  factory  operations 
^such    as    cutting,    sewing,  and 
pressing. 

y  A  "large  marvuCaclurer  ge*neraMy 
has  a  head  designer  and.  .several 
assistants  Man>  small  firms,  how- ' 
ever,  'dp  ^ot  employ  d^igners  but 
purcha^  readx^made  designs  or 
patterns  or  copy  higher  priced 
designs.  *^ 

A  designer ^^all>  .works  with 
one  type  of  apparel,  such  as  suits  or 
dresses,  although  some  wori;  with 
several   For  a  high-qualit>  dress, 
designers  usually  stan  by  dr„ 
sketches  and  choosing  fabrics,  mm, 
and  colors  Using  thes^skej<rnes  as 
guides,     designers  ^  awtf  their 
assistants  make  an/^xperimental 
dress.  The)  cut  rptSieriafs  and  pin. 
sew.  and  adjusl-^e  idress  on  a  form 
or  a  live  mode!  uniil'it  matches  the 
sketch 

SampU  makers  (D.O  T  785,381 
use  this  experimental  dress  as  a^ 
guide  in  cutung  agd  sewmg  f^>rics 
to  make  a  finished  sample  of  the 
dress.  After  management  has  ap- 
"^proved  the  sarnplejaypa/zfrn  maker 
.  ( D.OT.    78 1 .78>r  constructs  a 
master  pattepr  Working  closely 
with   thextiestgner.   the  paftern 
maker>fanslates  the  sketch  or.sam- 
plc/dress  into  paper  or  flberboard 
eces,  each  one  representing;a  part 
of  the  garmenf.  A  'pattern  grader 
(D.O.T.  781.381)  measures  the  ; 
piecQs  that  make  up  this  master  pat- 
tern, and  modifies  them  to  fit  vari- 
ous sfzes.  Some  large  plants  use 
con}puters   to   reduce   the  time 
heeded  tb  draw  up  i&e  patterns  for 
each  size. 

Styles  for  m^y  items,  such  as  ' 
men's  suits  and^  jackets,  do  not^ 
change  significantly  from  year  to' 
year,   thus,   some   of  the  steps 
described  above  are  not  required.  A 
designer  may  alter  the  style  of  a 
suit,  for  example,  by  simply  making 
minor  changes  on  the  master  pat- 
tern. Before  making  such  changes, 
however,  the  designer  must  be  able 
to  sketch  or  mentally  picture  how 
the  total  appearance  of  the  suit  will 
be  affected. 
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Cuttw  guWM  ti^ctrtc  knHt  through  lay- 
ers of  dQth. 

Cuthn^  Room  Occupations.  Work- 
ers In  the  cutting  room  prepare 
cloth  for  sewmg  There  are  five 
basic  operands  in  the  cutting  de- 
partment, spreading.  rtiarkmg. 
cutting,  assembling,  and  ticketing 
Small  shops  may  combine  two  or 
more  of  these  operations  into  a  sin- 
gle job  •  J 

Hand  spreaders  ( D  O.y  78 1  «87 ) 
la>  out  bolts  of  cloth/ into  exact 
lengths  on  the  cutting  table. 
Machine  spreaders  (DOT 
781  884)  are  aided  by  machrne«'in 
laying  the  clcuii  evenly  across  the 
table 

Markers  (D  OT  78)  484)  trace 
the  fiberboarcl  pattern  pieces,  on 
large  sheets  of  paper,  and  ma> 
make  several  carbons  of  these 
tracings/  In  ;>ome  cases  the>  trace 
the  pattern  pieces  with  chalk 
directl>  on  the  cloth » itself,  rather  \ 
than  on  paper.  To  get  the  greatest 
number  of  garments  from  a 
minimum  quantity  of  cloth,  mark 
crs  arrange  pattern  pieces  so  that 
there  is  just  enough  distance 
between  them  for  the  cutter  to 
work.  * 

A  cutter  (DOT  781  884)  cuts 
out  the  various  garment  pieces  from 
l4^>ers  uf  cloth  ^Sometimes  thejje 


la>crs  arc  as  high  as.  9  inches.  The 
cutter  follows  the  oulboe  of  the  p^l 
tern  on  the  cloth  with  an  elcctn- 
cally  poWered  knife  which  slices 
through  all  the  la>crs  at  once.  The 
worK  of  a  cutter  and  a  n>arker 
frequently  is  conabine^into  a  smgle 
job. 

The  pi^es  of  cloth  thai  have 
b^en  cut. arc  prepared  for  rhc  sew 
mg  room  b>  another  group  of  spc 
ctaltzed  workers.  Assemblers,  some 
times   called   bundUrs   or  fitters 
(DOT   781.687),  bnng  together 
and  bundle  the  pieces  and  accesso- 
ries ihnings.  upes,  and  tnmmtngs> 
needed  to  make  a  Complete  gar 


blinJktiich  machmc  operator,  and 
by  the  type  of  work  performed, 
such  as  collar  stitcher  or  "sleeve 
fthisher 

Most  hahd  sewmg  is  done  oif^- 
better  quality  or  highl>  styled 
dresses,  .suits,  and  .coats  Hand 
sey^^ers  ID, O.T.  782.884)  use  needle 
and  thread  to  perform  vanocs 
operations  ranging  from  simple 
sewmg  to  cofuplex  stitching  Man>^ 
hand  sewers  specialize  in  a  single 
operation,  ht^h  as  lapel  basung  or 
lining  stitching.  — ^ 

Instead  of  behig  sev^n.  paru  sirch' 
as  collars  and  lapels  ma>  be  "fused" 
together  b>  heat  and  pressure  A 


menl.  The>  match  cok>r,  size,  and  fusing  machine  operator  places  the 

garment  pact  oh  a  loading  platform 
of  a  fusing  press  which  is  adjusted 
to  apply  the  precise  amount  of  pres- 
"^ure  and  temperature  needed  for  a 
permanent  bond. 

In  a  typical  apparel  plant,  bun- 
dles of  cut  garment  pieces  move 
.  through  the  sewing  department, 
where  the.  garments  take  forfn  as 
they  pass  through  a  series  of  sewing 
operations.  Each  operator  performs 
^  otWs^  two  assigned  tasJ^s  on  each 
piece  in  the  bundle  and  then  passes 
the  bundle  to  the  ntxt  operator. 
Many  plants  employ  material  han- 
dlers (b.O.T.  929,887)  who  move 
garment  bundles  from  one  sewing 
operation  to  another. 

At  Various  stages  of  the  sewing 
operations,  inspectors ^and  checkers 
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fabric  design  and  use  chalk  or 
thread  to  mark  locations  for 
pockets,  buttonholes,  buttons,  and 
other  tnmmmgs.  They  identify  each 
bundle  with  a  ticket,  which  is  also 
used  to  figure  the  eammgs  of  work- 
ers who  are  paid  according  to  the 
number  of  pieces  they  produce 
The  bundles  are  then  routed  to  the 
various  sections*  of  the  sewing 
room. 

Sewing  Room  Occupations  About 
one-half  of  all  apparel  workers  are 
handsewers  and  sewing  machine 
operators.  Expensive  garments  and 
finishing  touches  -  on  moderate- 
priced  clothing  may  need  much 
hand  sewing.  Most  sewing,  how- 
ever, is  done  with  machines 

Sewing  machme  operators 
(D.O.T  787.782)  use  industrial 
machines  that  are  heavier  and  run 
faster  than  the  ones  found  in  the 
home  These  workers  generally  spe- 
CMlize  m  a  single  opefation  such  as 
sewing  shoulder  seams,  attaching  ^ 
cuffs  to^  sleeves,  or  hemming 
blouses.  Some  make  sections  such 
as  pockets,  collars,  or^  peeves, 
others  assemble  and  join  these 
completed  sections  .to  the  main 
parts  of  the  g^yjpcnt 
'  /  Sewing  niachine  -  operators 
generally  are  classified  by  the  type 
of  machine  thc>  use.  such  as  single- 
needle  sevving- machine  operator  or 
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(DaT  789  687)  examine  gar- 
menu^  Thev  mark  defects,  such  as 
.  skrpped  stitches  <Sr  bad  seams, 
uhich  are  repaired  bc/yre  the  gar- 
ments are  passed  on  to  the  next 
slf\^mg  operation  Inspectors  some 
times  make  mmor  repairs  Trim- 
_  hand  iDO  J  781  887),  often 
^Iled  thread  tnmmers  and 
cleaners,  remove  loose  threads, 
bastmg  stitches,  and  !mi  from  gar- 
mei^ts  Tfiis  is  called  in  process  in- 
spection "  ^ 

Tailonfig  Occupation^  Tailors 
iD  OT  '  ""HS  261  and  3SI  i  and 
dressmakers  "(DOT  78^5  361  ^  are 
skilled  \^orkers  uhu  do  difficuit 
kmds  of  hand  and  mach.ine  sev^mg 
Most  of  ihem  are  emp!o\ed  m  mak- 
ing expensive  cloihmg  that  needs 
precise  shaping  and  finishing 
Although  some  tailors  and  dress- 
makers make  complete  garments, 
most  specialize  in  a  few  operations 
.Such  as  *.ullar  netting  and  lapel 
padding 

Bushelers  (DOT  ""^f  281  )  are 
tailors  who  repair  defects  in 
finished  garments  rejected  b\  the 
inspector  The>  alter  parts  that 
ha%e  not  been  sewn  correct!),  rear- 
range padding  m  coau  and  suits, 
and  do  other  seuing  necessar\  t6 ; 
correct  defects  ,  ^ 

Pressing  Occupations    The  shape 
and  appearance  of  the  finished  gar- 
ments depend,  to  a  large  extent,  on 
the  pressing  that  is  done  during  and 
after  sewing  qperationft 
,  Pressers  (DOT   363  ''SZ..  884. 
and    885)  use  various  t>pes  of 
steam  pressing  machines,  and  ma> 
work   with   manikms   and  body 
forms,  or  use  hand  irons  to  flatten 
seams  and  to*  shape*  parts  and 
finished  garments  There  are  tvto 
basic  types  of  pressers— underpres- 
^rs  and  finish  pressers  L'nderpres- 
SOTS  specialize  on  particular  ^r- 
ment  parts,  such  as  collars,  shoul- 
ders, seams,  or  pockets  Their  du-^ 
ties  vary  from  simple  smoothing  of 
cloth  and  flattening  of  seyms  to 
skillful  shaping  of  garment  palrts 


App«aranct  of  tht  finith*d  garmtnt  d»ptnd$  largtly  on  tht  prt$$tr't  skills. 

Ffrfish  pressers  generalfv  .do  final 
pressing  and  ironing  at  the  end  of 
the  sewing  operations 


Fur  Shop  Occupations  Because  fur^ 
are  expensive  and  difficult  to  work 


worker  removes  the. staples  or^ails 
and  tnms  the  fur  exactly  along  the 
outline  of  the  pattern.  The  fur 
machine  operator  then  finishes  sew- 
ing  the  various  sectibns  to  complete 
the  garment.  Fur  finishers  (D.O.T. 


with,  making  a  fur  garpTent  requires   ^783  381)  sew  m  the  iiwng.  tape 


edges,  make  pockets,  and  sew  on 
buttons  and  loops 


workers  who  have^pecial  skills  not 
found  in  plants  that  make  other 
types  of  ap{)arel 

The  most  skilled  worker  in  a  fur 
garment  plant  is  the  fur  luttcr 
(DOT  783  781 ).  who  alk)  ma>  be 
the  supervisor  The  cutter  selects 
and  matches  enough  fur  skins  to 
make  a  single  garment,  such  as  a 
coat  or  jacket,  and  arranges  and 
cuts  the  skins  on  pattern  pieces  so 
that  the  choice  sections  of  fur  are 
placed  where  the>  will  show  Fol- 
lowing the  sewing  instructions  given  ,  some  small  apparel 
b>  the  cutter,  fur  machine  operators  production  manager 
(DO.T.  7S17S2)  sew  these  pelts 
together  to  make  garment  sections. 
A  fur  naUer  (D  Q  T  783  884)  wets 
the  sewn  garment,  sections. 
Stretches  them  b>  hand,  and  cither 
staples  or  nails  them  on  a  board  so 
that  they  will  cover  the  pattern* 
Wh^n  the  sections  are  dr>.  this 


Administraiixe,  ^  Sales.,  and  Main- 
tenance Occupations.  Most  adminiS' 
t  rati  ye  positions  m  an  apparel  pfant 
are  in  the  production  department. 
Production  managers  are  responsi- 
ble for  estimating  production  costs, 
scheduling  the  flow  of  work,  hinng 
and  training  workers,  controlling 
quality,  and  supervising  the  overall 
production  activities  of  the  plant.  In 
firms,  the 
also    IS  a 

designer 

Industrial  engineers  *  advise 
management  about  the  efficient  use 
of  madimes.  materials,  and  work- 
ers. (Further  discussion  of  mdus- 
trial  engineers  is  included  el- 
sewhere in  the  Handbook  ) 
Clerks,    bookkeepers,  stcnog- 
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A  large  proportion  of  apparel  industry  employees  are  sewing  machine  operators 


rapliers*  anJ  i>,th^r  office  vvorkers 
make  up  pa> rolls.  prepa;'c  mvv)ict-s. 
keep  records,  artd  nUcnJ  U>  other 
papcf^^orti  In  voSnc  large  plant>. 
mans  clerical  function>  are  handled 
vwith  ct)mpuiers  This  requires 
ke>pun>h  operators,  computer  prt> 
grammer>  and,  t>pcrator>^  and 
systems  anaU^ts  Salesv^orkefsV 
fat^ric  bii>ers.  friodeis.  ^cc^^uP.tants. 
and  sewing  machino  mechaJltc>  arid 
technicians  are  among  other  I) pes 
of  \fcorkcrs  in  the  apparel  mdustrv 
i!>tscussions  of  man>  uf  these'  j^ibs 
can  be=  found  elsewhere  in  jthe 
HandbKXjk  ^ 

Training,  Other  biiaHfications, 
and' Advancement 

Mt^st  production  (plant)  workers 
in  the  apparel  industrv  pick  up  their 
sktIK  on  the  job  b\  helping  and  oh 
serving      experienced    „  workers. 


C3resight  and  manual '  dexterity. 
howe\er»  are  v  ital  ^ 

Entr>   into  beginnmg  hand  or 
ma^hine-sewmg  jobs  is  relatively 
easy,  since  there  are  fev»  restric- 
tions   rcg^djng    educauon  and 
physical  condition   New  workers 
si^rt   by   scvving  straight  seams, 
unde^the  supervision  of  a  skilled 
^^orker  or  supervisor,  'anrf' progress 
to  more  complicated  sewmgas  the^ 
gaip  experience.  Many  large  com- 
panies >have    special  on-the-jol? 
,  Jtrammg     programs     for  sewmg 
ma«ffine  operators  The  operator's 
taught  ho>fc  to  perform  each  opera- 
tion uith  minimal  finger,  arnj.  and 
blxJy  movement  The  ability  to  do 
rolitine  work  rapidly  is  essential, 
since  nearly  all  sev^ers  are  paid  by 
~lhe  number  of  pieces,they  produce. 
Some  sewers  advance  to  other  jobs 
in  the  plant,  sUch  as  tailot  or  dress- 
maker, others  become  supervisors. 
*Most  sewers,  however,  stay  on  the 
same  general  operation  throughout 
their  working  lives  and  can  look  ^ 
forward  only  to  moving  from  simple 
$e'wmg  tasks  to  more* Complicated 
ones  that  pay  higher  piece  rat'^es 

Nfew  workers  usually  enter  the 
Cutting  room  by  taking  jobs  as  as- 
semWel^s  {bundlers.  or  fitters) /Pa- 
tience and  the  ability  to  match 
the.  colors  are  necessary  for  these  jobs. 
em-  An  assembler  may  becprSmoled  to 
spreader/ and  after  a  few  years, -td 
marker  of  cutter,  * 

Pattern  graders  usually  are 
selected  from  employees  wprking  in 
the  cutting  room  or  in  ^ther  plant 
jobs  Training  in  drafting  is. helpful 


Training  time  ranges  from  a-,  few 
weeks  ti>  several  ye^irs.  depending 
on  the  type  occupation 
worker "b  aptitude^  and  the 
pluyej  s  training  programs*  A  refa- 
tively  ^all  /lumber  of  employees 
arc  tfaine^^  in  formai  apprenticeship 
prugramjv  tor*  highly  skilled  occupa- 
tions, such  as  pattern  mak^eT,  cutter, 
and  .tciilof.  Apprenticeships  if?clude 
both  classroom  and  on-the-job  since  much  of  the  workTreq^ires  the 
trafning.  Some'  private  and  public^  use  of  *  drafting  tools  and 
schools  m  apparel  manufacturing  techniques 


centers  offer  courses  in  pattern 
'making,  cutting,  and  tailoring,  4s 
well  as  machine  and  hand  sewing. 
Students  who  complete  these  cour- 
^>esJ  however,  usually  need  addi- 
tional oJi-thc-job  trartiing 

Many  production,  occupations 
are  well  suited  f of  the  handicapped 
because  the  work  is  done  while  the 
workcf  IS  seated  In  many  cases,  lit- 
tle physical  effort  is  required  Good 


Most  pattern  makers  j)ick  up  the 
skills  of  ^fie.  trade  by  working  for 
several  years  as  helpers  to  ex- 
perienced pattern  makers  Cutters 
and  pattern  graders  are  occa- 
sionally promoted  to  pattern  mak- 
mg  Pattern  makers  must  be  able  to 
visualize  from  a  sketch  or  model  the 
sue,  shape,  and  number  of  patterp 
pieces  required  for  a  particular  gar- 
ment   They   also   mu^t   have  a 
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knowledge  of  fabn'cs,  body  propor-    parel,  are  requiretl  to  qualify 'as  a 


tions,  and  garment  construction. 

For  beginning  tailor  and  dress- 
making   jobs*    man^  employers 
prefer  to  hire  vocational  school 
^radtiates  who  have  had  courses  in 
these  subjects  With  a  few  years  of 
additional  apprenticeship  or  infpr: 
mal  on-the-job  trammg,  graduate's 
can  qualify  as  skilled  workers. 
Some  of  these  workfers  eventually 
become  designers  (or  supervisors 
They  can  aJso  transfer  to  jobs  out- 
side the -apparel  manufaauring  in- 
dustry as.  fitters   and  alteration 
tailors    in  '  clothing    stores  and 
drycleaning  shops^ 

Pressers  usually  begin  as  uns** 
derpressers.   working   on  simple 
seams  and   garment   parts.  Un- 
derpressing  can  be  learned  in  a 
short  time,  and  the  v^orker  'can 
progress  t6  the^re  difficult  job  of 
fMiish;  presser.  These  workers  also 
can  transfer  to  preying  jobs  in 
drycleaning  shops. ,  \ 
*  Many  apparel  firms;  prefer  to' 
.   recruit  designers  from  colleges  that 
,  offer  specialized  training  in  4^is 
field.  Graduates  usually  start  as 
assistant  -  designers    or  -sarnple 
^rtiake'rs!  Some  designers,  (lowever, 
have  come  up  through  the  ranks  by 
advancing  frorpi^  cuttmg,  pattern 
'malcmg,or  tailoring  jobs. 

Designers  need  a  thorough 
knowledge  of  fabncs,  a  keen  sensp 
of  cofor,  arui  the  ability  to  translate 
design  ideas  into  a  finished  gar- 
ment. They  should  also  acquaint 
themselves  with  garment  majcing 
techniques  by  wprking  bnefly  in 
various  plant  jobs,  such  as  sample 
makin^P^tting,  and  machine  sew- 
ing. Designers  shoufd  know  how  to 
sketch.  < 

A  production  manager  usually 
begins  as  a  management  trainee, 
ar^d  an  industrial  engineer  as  a  jun- 
ior engineer.  A  college  education 
increasihgly  is  being  ^required  for 
these  jobS.  For  those  without  a  col- 
lege background,  many  years  of  on- 
the-job  training  in  all  production 
processes,  janging  from  selection  of 
fabrics  to  shipment  jDf  finished  ap- 


produciion  manager. 

Empteymtnt  Outlook 

-  Apparel  industry  employment  is 
expected  to  grow  more  slowly  than 
the  average  for  all  indbstnes 
through  the  mid.|980's.  Most  job 
openings  will  arise  from  the  need  to 
replace  expenencwi  workers  who 
retire,  die,  or  transfer  to  other  fields 
of  work.  The  number  of  openings 
may  fluctuate  greatly  frofti  year  to 
year,  as  th6  demand  for  app^arel  is 
highly  ^scnsiUve  to'changes  in  the 
economy. 

Demand  for  apparcf  is  expected 
to  increase  over  the  long  run  as 
popdfatiort  and^incomes  continue  to 
grow.     The     industry's  greater 
emphasis  on^tyliog  also  may  stimu- 
j  late  demand.  Employment  in  the  in- 
dustry, however,  is  not  expected  to 
keep  pace  with  the -production  of 
apparel,  Jbecause  new  mechanized 
equipment  and  improved  methods 
of  production  and  distribution  are 
expected  .to  result  in  greater  outpu^ 
per  worker.. Examples  of  labor&v-  - 
,ing   *e<5uipment    include  sewiijg 
machines  th^t  can  position  needles* 
and   trim   threads  automatically; 
devices  that  automatically  position 
fabric  pieces  urTder  the  needle  and 
remove    and    stack  completed 
pieces;   and  *  computer^controlled 
pattern    making,    grading,  and 
cutting   Computers  als6  are  im- 
proving managerial  control  over, 
sales,  inventories,  shipping,  and 
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production. 

De^te  technological  "advances  ' 
in  equipment,  apparel  ^nanufactur- . 
ipg  operations  will  continOe  to* 
require  much  manual  labor.  KJost 
employment  opportunities* will  be 
for  sewing  machine  operators,  as 
this  occupational  group  co;istitutes 
approximately  50  percent,  of  total 
industry  employment  Job  openings 
also  will  arise^for  pressers  and  de- 
signing and  cutting  room  workers. 

Opportunities  are  expected  to  be 
panic\jlarly  favorable  for  producJ-  ^ 
tibn  managers  and  engineers  with 
college  degrees  iA  apparel  manage- 
ment, engineering  technology  for 
apparel,  aAd  industrial  engineering, 
as  well  as  for  sale^ortiers,  fabric 
buyersj^  '^and  sewing  machine 
mechanics.  People  who  plan'  to 
become  (designers,  on  .the  other  . 
hand,  will  face  keen  competiuon, 
because  the  number  of  pepple  try- 
ing to  get  into  this  field  exceeds  the 
number  of  avail able.jobs. 

Etmtnsi  and  Workir>g    .  - 
Conditions 

Earrifa^  in  the  apparel  industry 
care  relatively  low.  In  1974,  produc- 
tion workers  in  apparel  averaged 
S2.99  an  hou^,  compared  with 
S4.4aan  hour  for  those  in  all  m^nu-^ 
facturing  industries.  Production 
workers  in  the  apparel  industry  also 
worked  fewer.hours  per  week  than 
those  in  manufacturing  as  a  whole. 

Average  houriy  earnings  of 
production  workers  varied  among 


TaWt  1.  Av»ra9«  Kbuny  Mfnlngt  ^  prpductfcm  worfcm  In  th«,;nWt  and  boys' 
surts  Snd  cotts  Induttry,  t#(*ctsd  occupsttons  and  arsas,  1973 


Mcti*$  and  boys*  suits  and  coats 


Xli  production  workers. 


Cutters  and  markers  !  

Finishers,  hand,  coat  fabrication  

Sewing  machine  operators,  coat  fabncation. 
Sewers,  hand,  trouser  fabncauon  .... 
Sewing  machine  operators,  trouser 
.  fabncation 


Eslinuicd  average  hourly  earnings  ^ 


New  York  & 
Nassau-Siiffblk 

Baltimore 

Chicago 

$3.79 

$3.32 

$3.88 

5.02 

4.42 

4.92 

3.21 

3.20 

3.64 

3.84 

3.21 

3.87 

3.75 

3.05 

3.65 

4.10 

3.09 

.a.50 
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(UfTerent  kinds  of  apparel  plants, 
'  rangiftg  from  $2  58  ,in  plants*  that 
made  men!s  ^nd  boy^*  wor)^ 
closing  to  S3  66  in  those  that  made 
men  s  and  bo>^*  suits  and  coats. 
Earnings  of  apparel  workers  aiso^ 
varied  b>  occupation  and  geo- 
graphical -area'  Table  I  gives  esti- 
mated, average  hourly  earnings  in 
1973  for  selected  occupations  and 
areas  m  one  segment  of  the  indus- 
try 

Because  most  -producuon  work- 
ers in  the  apparel, industry  are  paid 
by  the  number  of  pieces  they 
produce,  their  to  til  learnings  de* 
pend  upon  speed  as  well  as  skill. 

Many  apparel  workers  are  union 
members,  parttculzuiy  those  who 
work  m  metropolitan  ardas.  TTie 
-major  unions  in  this  industry  are  t^j/ 
International  Ladies*  Garnet 
Workers'  Union,  the  Amalgamated 
Clothing  Workers  of  America,  and 
the  United  Garment  Workers  ol  i 
America.  Some  of  these  unions* 
sponsor  health  care  and  child  day 
care  centers,  cooperative  housing, 
and  vacation  resorts  for  the.  benefit . 
of  their  members. 

^  Workers  may  be  laid  o^f  for 
several  wee|$^  during  slack  seasons, 
particularly  in  plants  that  make 
seasonal  garments,  such  as  women's 
coats  and  suits.  Employment  is 
usually  more  stable  in  plants  th^t 
produce  standardized  garments, 
such  as  pajamas  and  men  s  shirts, 
which  are  wjyfh  all  year  In  many 
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plants,  the  available  work  during 
slack  periods  is  divided  so  that  ail 
workers  can  6c  assured  of  at  least 
some  eaqun^. 

While  min'y  plants  are  housed  in 
old  buildtags,*others  are^  located  in 
modem  bmldings  that  have  ample 
work  space,  good  IighUng,  and  air 
conditioning. 

Because  mbst  employees  sit  when 
they  sew,  the, work  u  not  physically 
strenuous,  but  the  pace  is  rapid  and 
many  tasks-  are  monotonous.  A 
sewer  may  occasionally  pierce  a 
finger  with  a  needle,  but  serious  ac- 
cidents are  rare 

Working  conditions  in  cutting 
and  designing  rooms  are  pleasant. 
These  -rooms  often  are  in  a  separate 
area  of  the  plant,'  away  from  the 
hustle  and  bu^e  of  the  sevring  and 
pressing pperations.  Designing,  pat- 
tern making,  ^and  cutting  jobs  are 
more  interesting  and  less 
monotonous  dian  most  othet  ap* 
pareljob^u 

SourcM  of  Additional 
Information 

Information  on  vocational  and 
high  schools  that  offer  training  in 
designing,  tailoring,  and  sewing 
may  be  obtained  from  the  Division 
of  Vocational  Education  of  the  De- 
partment of  .  Education  in  each 
State  capita.* 

Information  on  apprenticeships 
may  be  obtained  from  the  Ap- 


prendccshrp  Council  of  the  State 
Labor  Department  or  ihc  local  of- 
fices of  State  employment  service. 
Some  local  employment  service  of- 
fices' admmister  tests  lo  determine 
aptitudes  that  are  important  for 
many  apparel  industry  jobs. 

For  general  informatioji  on  jobs 
in  the  industry  and  information  on 
schools  which  offer  degrees  in  ap- 
parel management,  engineering 
technology  for  apparel,  design,  and 
related  professibnal  and  vocational 
fields,  write  to: 


Amencan  Appard  Manufacturers  Assocta- 
uon,  1^11  N  Kail  St.,  Ariington.  Va. 
22209 

AmaJgaiTvated  CloUiing  Workers  of  America, 
15  Union  Square.  New  York.  NY 
10003  '  ^ 

CI6thing  Manufacturers  Association  of 
US.A.,.1^5.  W.  50ih  5t.  New  York. 
NY:10020  ^  . 

Fur  Information  and  Fashion  Council.  101 

•  W^th  Si^  New  Ydrk,  N.Y.  ^0001. 
« 

lntemati6naJ  Lftdies*  Oamieiit  Workers* 
•Union,  1710  Broadway,  New  York, 
.N.Y.  10019. 

NattoruJ  [>ress  Manufacturers'  Association, 
Inc.,  570  Seventh  Ave.,  New  York.  N.Y. 
10018.  "  ^ 

Rational  Outerwear  and  Sportswear  As> 
sociati^I  Inc  .  1  Pennsylvania  Plaza. 
New  York.  N  Y  10001 

New  York  Coat  and  Suit  Association.  225 
W  34thSl.NewYorfc.-*H['  10001 

United  Garment  Workers  of  America,  3( 
Union  Square.  New  York,  N  Y  10013 
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♦  Atomic  energy  is  a  source  of  heal 
and  radiation  that  can  be  used  for 
peaceful  as  weFI  as  military  pur- 
poses .Although  peaceful  applica- 
tions have  been  expanding  rapidly 
;  in  recent  years*  they  are  still  m  the 
early  stages  of  development,  and 
continuing  research  and  develop- 
ment programs  will  be  needed  dur- 
ing the  next  several  decades  to  find 
new  and  more  efficient  ways*  of" 
utilizing  this  energy 

In  1974»  nearly  250,000  people 
worked  in  atomic  energy  activities. 
Large  riujpbers  did  research  and 
development ^work  Others  worked 
m  industries  that  manufacture 
.  nuclear  weapons  and  other  defense 
I  \  matenals«  nucleap  enactors/  and 
j  /  nuclear  fuels.  Most  atomic  energy 
I  /  workers  are  scientists*  engineers, 
I        technicians,  and  craft  workers. 

Applications  of  Atomic  Energy 

One  sigfiificant  use  of  atomic 
energy  is^tiie  production  of  com- 
mercial electricity  by  nuclear  reac- 
tors Steam  produced  by  reactors 
,now  generafijs  electncity  for  many 
communities.  These  reactors  have 
become  competitive  with  systems 
that  use  fossil  fuels  (such  as  coal 
and  oil).  At  the  end  of  1974,  there 
were  55  nuclear  reactors  in  com- 
mercial operation.  About  175 
4>tehts  are  now  either  in  the 
planning  stage  or  bemg  con- 
Atrjieled.  Dual-purpose  nuclear 
power  desalting  plants,  which 
would  at  the  same  time  provide 
both  a  new  source  of  fresh  water 
amjelectric  pbwer»  are  being  stud- 
ied. ^ 

Nuclear  reactors  also  power  sub- 
marines and  surface  vessels.  By 


eliminating  refueling,  nuclear 
propulsion  extends  the  range  and 
mobility  of  our  na^al  forces. 

Although  existing  reactors  al- 
i-eady  generate  huge  quantities  of 
power  from  a  small  amount  of 
uranium,  more  efficient  reactors 
may  be  operational  by  the  mid- 
1980s.  The  Liquid  Metal  Fast 
Breeder  Reactor,  which  may  be 
commercially  operable  by  the 
1990*s,  actually  produces  more 
^tential  fuel  than  it  consumes. 


Further  in  the  future,  controlibifii- 
sion  reactors  ntay  provide  an  even 
more  efficient  method  of  producing^ 
electri^ty.  -  \ 

XKe  U.S.  Energy  Research  and^^ 
development  Admmistration  has  , 
continued  the  research  begun  by 
the  Atomic  Energy  Commission's 
**Project  Plowshare/*  a  program  to 
develop  peaceful  uses* for  nucleaj/ 
explosives.  The  program  has  potc 
tial  applications  in  areas  sucn  as 
gas,  oil,  ^nd  mineral  recovery,  and 
the  excava^tipn  of  harbof^T  canals, 
and  mountain  passes. 

Another  significa/ft  application 
of  atomic  energy/Is  in  the  use  of 
radioisotopes.  The  radioisotopes 
emit  radiation  that  speaal  instru- 
ments, such'^as  thickness  gauges, 
tan  detect,  ancl  are  valuable 
research  tools  in  environmental  stu- 
dies, agriculture,  nl^icine,  and  in- 
dustry. 


T^hnWtns  compl«t«  aM#mbly  of  •xp«r(m«rvUl  unH  uft«d  In  atomic  arMrgy 

raMarch. 
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How  Atomic  Entrgy  is 
Produced 

Although  tl^ece  are  several 
processes  for  producing  atonjic  or 
nuclear  energy,  the  most  common 
method  used  today  is  the  ftssion 
.  process.  It  involves  splitting  urani- 
um.or  Plutonium  nuclei  by  neutron 
bombardment.  When  neutrons 
emitted  from  this  fission  process 
bombard  other  nuclei,  further  fis- 
sion lakes  place  and,  linder  proper 
•  conditi6ns,  results  in  a  "chain" 
reaction.  This  reaction,  releases 
energy  which  is  converted  into 
power.  The  dptonajion^of  an  atomic 
bomb  is^an  application  of  the  explo- 
sive release  of  atoh>fc  energy  How- 
ever»  for  commercial  uses,  this 
^energy  is  conirohed.  .  • 

Controlled  fissiori  is  the  essential 
feature  of  a  nuclear  reactor.  The 
reactor  is  like  a  fumade,  and  needs 
fuel  to  operate.  .  Tlie  principal 
•source  material  for  reactor  fuel  is 
uranium  235.  Uranium  inils  natural 
state  cofitains  less  than  1  pe;ccent  of 
,  readily  fissionable  material,  U-235. 

Although  natural  uranium  is  some- 
-  times  used  as  reactor  fuel,  a  more 
concentrated  and  enridied  fuel  is^ 
produced  and  used  by  iijcreasing 
the  ffroportion  of  Ur235  isotopes 
through* a  process  called  gaseous 
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diffusion.  The  rate  of  fission  and 
energy  produced  in  a  nuclear  reac- 
tor usually  is  controlled  by  inserting 
special  neutron-absorbing  rods  into 
the  fuel  chamber  or  **core/' 

When  atomic  energy  is  used  com- 
mercially fdt  power,  the"  heat 
generated  must  be  converted  to 
electricity  vy  conventional  equip- 
ment. The-  major  differerice 
between  nuclear  and  conventional 
thermal  electric  power  stations  is 
that  the  steam  to  drive  turbines 
comes  from  a  nuclear  reactor 
rather  than  from  conventional 
power  sources  (See  accompanying 
chart.)  • 

Bepause  of  jhe  potential  haziards 
o^  nuclear  radiation,' special  radia- 
.  iion-rcsistant  materials  are  used  in 
reactors  and  precautions  are  taken 
to  protect  personnel. 

Nature  of  the  Atomic  Energy- 
•  Field 

Many  kinds- of  "research  and  in- 
dustrial activities  are  required  for 
the  production  and  use  of  nuclear 
energy.  These  processes  include  the 
mining,  milling,  and  refining  of 
uranium-bearing  ores,  the  produc- 
tion of  nuclear  fuels;  the  manufac- 
ture of  nuclear  reactors,  reactor 
components*  and  nuclear  instru- 


mems,  the  production  of  si>eci^ 
^  materials  for  use  in  .reactor^  the 
design,  engineering,  and  construc- 
tion of  nuclear  facilities;  the.opera- 
tion  and  maintenance  of  nuclear 
reactors;  the  disposal  of 
radioisotopes;  the  production  of 
nucleeu-  weapons;  and  research  .and 
development  Avork. 

These  activities  take  place  in 
plants,  laboratories,  and  other 
facilities'.  Some  work,  such  as  min- 
ing and  milling,  manufacturing  lieat 
transfer  equipment,  and  cOn^trutt- 
ing  facilities,  differs  little  frojn 
similar  work  in  other  fidds.  Other 
activities,  however,  such  as  produc- 
ing fuels  needed  to  run  reactors,  are 
unique  to  the  atomic  energy  field. 

The  Federal  Government  sup- 
ports over  half  of  the.  basic  atomic 
energy  activities,  though  private  " 
support  has  been  increasirig^^^e 
U.S.  Energy  Research  and  Develop- 
ment    Administration   ,  (ERDA) 
directs  the  Federal  Govemment*s 
atomic  energy  research  program, 
and  the  Nuclear  Regulatory  Com-  ^ 
mission  (NRC)  controls  the  use  of 
nuclear  materials  by  private  or- 
ganizations.   Tlie    operation  of 
ERDA-owned  facilities,  including 
labora^es, "  uranism  propessing 
plants,    nuclear    reactors,  '  and 
weapons  manufacturing  plants,  is 
contracted  to  private  t)rganizations. 
Abbut  half  of  all  workers  in  the  • 
atomic  cnerg>  field  are  employed  m 
government-owned  faciliti^^s 
Privately  owned  facilities  do  all 
types  of  atomic  energy  work  except 
for  the  development  and  produc- 
tion of  military  weapons  and  certain 
nuclear  fliel-processing  operations 
A  large  amount  of  research  and 
development  work  is  carried  out  in 
ERDA-owned  laboratones,  univer- 
sity and  college  laboratories,  non- 
profit institutions,  and  industnal  or- 
ganizations under  ERDA  contracts 


Occupations  in  thd  Atomic 
Entrgy  Fitid 

Efigineers,  scientists,  technicians, 
any*  craft  workers  account  for  a 
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higher  proportiQn  of  totai  emplo>- 
ment  m  this  Held  than  m  most 
others,  main!)  because  much  of  the 
\*ork  IS  still  in  the  research  and 
development  phase  Office  person- 
nel m  ^dmmistrative  and  clerical 
»  jobs  represent  another  large  group 
Most  of  the  remainder  arc 
semiskilled  and  unskilled  workers 
mvolved  m  production  operations. 
pl*fnt  protection,  and  services 

Although  man>  engmeers  work- 
ing in  the  atomic  energ>  field  are 
.tramed  In  nuglear  lechnol9g\.  en- 
gmifers  trained  in  other  fields  also 
are    emploved  Mechariicaf 
gineers  are  the  largest' singl 
.  but  manv  electrical  and  efectronic 
chemifal.  civil,  and  metallurgical 
'  engineers  also  are  nt^eded  Man>  of 
these  cn^THeers  do  research  and 
development  work,  others  design 
nuclear  reactors,   nuclear  instru- 
rnents.  and  other  equipment 

Research  laboratories  and  other 
t>rganizatu)ns  that  do  atomic  energ> 
ut>rk  emplov  scierifists  in  basic  and 
applied  nuclear  research  Most  are 
phvsitists  and  chemists,  but  mathe- 
maticians, biological  scientists,  and 
metallurgists  also  do  atomic  energ> 
research 

Large  numbers  of  engineering' 
and  science  technicians,  drafters, 
and  radiation  monitors  assist*  en- 
gineers and  scientists  in  research 
and  development  and  in  designing 
and  testing  equipment  and  materi- 
als 

.  Many  highly  skilled  workers 
build  equipment  for  experimental 
and  pilot  work  and  maintain  the 
complex  eqjiipment  and  machinery. 
Maintenance  mechanics  and  all- 
round  machinists  work  m  most 
atonwc  energy  activities,  as  do  elec- 
tricians, plumbers,  pipefitters,  and 
other  craft  workers  and  chemical 
process  operators. 


Activrtlet  in  the  Atomic  Energy 
Field 

The  following  briefiy  describes 
some  major  atomic  energy  activities 
and  their  workers 
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Chemists  operate' *Mlght  splitting**  davice  ut»d  In  studying  tbt  motion  of  atomic 


particlat. 

Urantuni  Exploration  and  Mining 
The  6,500  people  employed  in 
uranium  exploration  and  iDining  in 
1974  had  jobs  similar  to/ those  in 
mining  of  pther  metallic^res.  They 
mainly  work  ift  tb^  Colorado 
Plateau  area  of  thePar  W^st,  in  the 
States  of  New  Mexico,  Wyoming, 
Utah,  Colorado,  ahd  Arizona  A 
relatively  small  number  of  mines 
account  for  the  bulk  of  production 
and  employment.  Most  workers  jn 
uranium  mir^s  are  in  producti6n 
jobs  such  as  miners  and  drillers  in 
underground  mines,  and  truckdriv- 
ers.  bulldozer  ^operators,  and 
machine  loaders  at  open  pit  mines., 
About  I  out  of  8.  employees  in 
uranium  exploration  and  mining  is 
in  a  professional  job.  such  as  mining 
engineer  or.geologist. 

Uranium  Ore  Milling   In  uranium 


miljs.  metallurgical  and  chemical 
processes  are  used  to  extract  urani' 
um  from  mined  ore.  Uranium  mills, 
located  primarily  m  the  Colorado 
Plateau,  employed  about  I, '400 
workers  in  1974.' 

These  mills  employ  skilled 
machinery  repairers,  millwrights, 
pipefitters,  carpenters,  electricians, 
and  chemical  process^  operators,  A 
Small  proportion  of  those  working 
in  millmg  operations  are  scientists 
and  engineers. 

Uranium  Refining  and  Enriching. 
Milled  uranium  is  chemically 
processed  to  remove  impurities  and 
converted  to  metal  or  intermediate 
chemical  products  for  reactor  fuel 
preparation.  Conventional  chemi- 
cal and  metallurgical  processes  are 
used,  but  they  must  meet  more  ex- 
acting standards  than  in  most  other 
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Industries  The  output  ^of  refining 
plants  ma>  be  further  processed  to 
obtain  enriched  uranium 

Activity  m  this  segment  of  the 
atomic  energy  field  js  cTentered  m 
Qhio,  Tennessee.  Kentucky,  and  11 
^Anois  In  19"'4  uranium  refining  arid 
'enriching  plants  epiploycd  *  about 
,   7,900  workers 

Maintenance  craft  workers,  par- 
.  ticularly  in  the  highly  automated 
uranium  enriching,  plants,  con- 
stitute a  large  proportion  of  skilled 
workers  Large  numbers  of  chemi 
cal  process  operators  also  "are  cm 
ployed  More  than  a  third  of  the  en- 
gineers and  scientists  are  chemical 
engineers  alid  chemists. 

Reactor,  Manufacturing.  Abou| 
Z'^^'^OO  people  wcxe  empleyed  in 
the  design  and  manufacturing  of 
nuclear  reactors  and  reactor  parts 
in  19''4  Reactor  manufacturers^o 
extensive  development  work  on  ' 
reactors  and  auxiliary  equipment, 
design  reactors,  and  generally  build 
'most  of  the  intricate  ^components, 
such  as  fuel  elements,  control  rods, 
and  reactor  cotes 

'About   one  third   of  the  em 
plo^ees  in  firms  that  -design  and 
manufacture  reactors  are  scientists, 
engineers,   and   technicians  En 
gineers  alone  represent  more  than 
one  quarter  of  the  employment 
Most  are  mechanical  engineers  and 
reactor  engineers  who  specialize  in 
reactor  technology  Assisting  these 
engii^eers  and  scientists  are  many 
drafters  and  engineering  techni- 
cians 

Skilled  workers,  itiostly  all  round 
machinists,  are  emjployed  by  reac 
tor  manufacturers  in  experimental, 
production,  and  maintenance ^ork. 
Other  craft  workers  such  as  shejet 
metal  workers,  instrument  makers, 
machinery  repairers,  instrument 
repairers,  aTid  electricians  also  are 
empl(>yed  Reactor  manufacturers 
empfoy  nuclear  reactor  operators 
to  operate  experimental  and  test 
reactors. 

Reactor    Operation   ,and  Main- 
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tenance  About  7,700  '  workelrs 
operated  atKl  maintained  nuclear 
reactors  in  1974  Nuclear  oower 
stations  employ  reactor  yp^rators, 
mechanical,  electrical  and  efec- 
tronic  engineers,  instrument .  and 
electronic  technicians,  radiation 
monitors,  and  other  plant  operators 
and  at^ndants.  Machinery  and  in- 
struhient '  repairers,  electricians, 
and  pipefitters  maintain  and  repair 
the  reactors. 

Research  and  Development  Factlt- 


weapons  and -weapon  components, 
plutoniom,  and  ojther  defense 
materials  employed  about  31,000 
people  m  197,4.  Most  skilled  work- 
ers arc  machinery  repairers  and 
millWnghts,  jchemical  process 
operators,  machinists,  dectnaans, 
irtstrumentf  repairer^,  ^  pipefitters, 
tool  and[diemakers,  and  instrument 
makers^ 

Among  the  fcuge  number  of 
scientists  and  engineers  employed 
at  (hese  facilities  Ire  physicists, 
chemists,  and  .mechanical,  elecu> 


ties    A  number  of^research  afid    cal,  and  electronic  enginee,rs.  Many 

engineenng  and  physical  science 
technfcians,  drafters,  and  radi^ion 
monitors  assist  scientists  and  en- 
gineers^ 


development  laboratories  are 
operated  for  ERDA  by  universities 
and  industrial  concerns^  .These 
facilities  are  major  centers  for  basic 
and  applied  nuclear  research  in  en« 
gineering,  physical  and  •  life 
sciences,  and  in  the  development  of 
nuclear  reactors  and  other  nuclear 
equipmeijt.  More  thap  half  of  the 
33,000  erhployed  ^in  ERDA 
research  and  development  facilities 
are  engineers,  scientists,  and  sup* 
porting  ^technicians,  including 
radiation  monitors. 

Administrative'and  clerical  work- 
ers account  for  a  large  proportion 
of  employment.  Skilled  workers  in- 
clude large  numbers  of  machinists^ 
electricians,  .  machinery  repairers, 
and  millwrights,  and  many^tool  and 
diemakers,  instrument  makers,  and 
pipefitters  Nuclear  reactor  opera- 
tors operate  research  and  test  reac- 
tors and  many  service  workers  are 
employed  in  plant  protection  and 
security  operations. 

Althbug^most  nuclear  energy 
research  is  in  ERDA  research  and 
development  facilities,  additional 
research  is  done  in  privately  owned 
laboratories  of  educational  institu- 
tional-other nonprofit  institutions, 
and  industrial' concerns.  In  1974, 
about  4,000  persons  worked  in  such 
facilities,  nearly  3  out  of  4  in  scien- 
tific, engineering,  and  technical 
jobs. 

« 

Production  of  Nuclear  Weapons  and 
Other  Defe^e  Materials.  Establish- 
ments    that     produce  nuclear 


Construction  of  Nuclear  Facilities. 
In.  1974,  about  43,000  persons 
worked  on  the  construction  of 
nuclear  facilities^almost  all  were 
craft  workers.  Over  11,000  of  these  . 
were  p,ipe-  and  steamfitters,  5,300 
were  electricians,  and  7,300  were 
4aborers,  Several  thousand  carpen- 
ters, ironworkers,  operating  en- 
gifteers.  and  boilermakers  also  were 
required  in  nuclear  construction. 

Other  A  torn  ic  Energy  Ac  ti  vities . 
Over  2,400  workers  prodtee  spe- 
cial matenals  such  as  beryllium,  zir- 
conium, and  hafnium  for  use  in 
reactors.  At?out  8,000  workers  are 
in  companies  th^t  make  reactor 
controU  instrum,ent3,.  radiation  de- 
.tection  and  monitoring  devices,  and 
other  instruments.  Production  of 
these  instruments  is  similar  to  other 
mitrurnent  manufacturing.  Large 
numbers  of  engineers  and  techni- 
cians are  employed  .in  these  indus- 
tries. 

Roughly  800  people  were  em- 
ployed by  manufacturers  of  particle 
accelerators  and  ^eir  specialized 
components.,  Particle  accelerators 
enable  scientists  to  study  the  struc- 
ture and  properties  of  elementary 
particles  in  the  nucleus  of  an  atom. 
,  Other  worlcers  process  and 
package  radioisotopes,  produce 
radiography   units  and  radiation 
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occipatiOns  in  fhf  atomic  LN'ERGV  FILU) 

gauges  and  package  and  dispoj>e.of 
radioactive  v»ijjie 
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Government  Kmplos mem  In  1974, 
the  Atomic  Energ>  Commission 
employed   nearlv    8.000  v,orkers 

*  (about  2.000  were  scientists  or  en- 
gineers) In  Janudr\'I975.  however, 
the  AEC  was  disbanded  About 
6X)00  \^orkers  began  working  in  the 
neifc  Ei>er^v  Research  and  Develop- 
ment Administration,  while  about 
2K)00  joined  tRO  newU  formed 
Nuclear  Regulators  Commission 
Since  ERD!^  and  \RC  are  primari- 

*  l\    administrative  .  and  regulatorN 
agencies,  nearlv  9  out  of  10  em> 

.pknees  are  jn  administrative, 
professional  or  clerical  jobs 
'  Several  thousand  emplovecs  are  en- 
gaged in  atomic  energv  work  in 
other  Federal  agencies  and  in  regu- 
lator) activities  and  radiological 
health  progr-ams  of  Slate  and  local 
governments 

I  mqui-  AUitnu  hner^^n  (hiupSiions 
Most  of  the  occupations  discussed 
in.lhe  preceding  sections  are  similar 
to  those  found  in  other  industrial 
activities,  even  though  thev  may 
have  job  iiile^  unique  to  the  atomic 
/^HTeT-gy  field  (such  as  nuclear. ^n- 
gfheer.    radiation  *  chemist,  and 


nuclear    reactor    operator)  and 
require  sotne  specialized  knowledge 
of  atomic  energy.  (A  detailed  dis- 
cussion of  the  duties,  irainir^.  and 
employment  outlook  for  most  of 
these      occupations      appear  j 
elsewhere  rn  the  Handhonk.) 
The  health  physics  ^occupations. 
•  which  are  unique  to  the  atomic 
ener'gy  field,  and  some  other  occu- 
pations.that  require  training  m'the 
field  or  in  the  handling  and. use  of 
•radioactive  materials  or  radiation 
producing  equipment,  are  discussed 
brief!)  in  the  following  sections 

Health  phystush  { sometimes 
called  r<Kiiation'  or  radiological 
ph)sicists  or  chemists)  detect-fsrtlTir 
tion  and  apply  safety  standards  to 
control  exppsure  to  it  In  1974 
nearl)  800  health  physicists  were 
employed  in  radiatloif  protection 
-work,  research,  or  teaching 

Health  ph)'sicists  are  responsible 
for  planning  and  organizing 
radiological  health  programs  at 
^  atomi5?  energy  f;^ilities/  They 
establishf  inspection  standards  and^ 
determine  procedures  for  protect- 
irig  employees  and  eJimina\ing 
^radioldjj^l  hazards.  Some  super- 
vise the  inspection  of  work  areas 
v\uh  potentr^^  radiatien  hazards  and 
prepare  instructions  covering  safe 


Hearth  phyilci  technician  counting  routine  smear  «ufvey\,obtah©d  fror^  plantsite. 
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work  procedures 

*  Health  physicists  also,  plan  ,^nd 
supervise  training  projgrams  dealing 
with  radiation  hazards  and  advise 
others  pn  methods  of  dealing  with 
♦them.  In  some  cases,  they  y^ork  on 
^  research  projects  dealing  with  the 
effects  of  human  exposure  to  radia* 
tion  and  niay  develop  procedures 
for  using  radioactive  materials  ^  ^ 

Radiaiion  monitors  (also  culled 
health-physics  technicians)  gener- 
ally w>ork  under  the  supervision  of 
heatth  physicists.  Almost  2.000 
radiation  monitors  were  employed 
in^jbe-trfomic  ener^gy  field  m  1974. 

he)  use  special  instruments  to 
monitor  work  areas  and  equipment 
to  detect  radioactive  contamination. 
Soil,  water,  and  air  samples  are 
taken  frequently  to  determine  radia- 
tion levels  Monitors  also  may  col- 
lect and  analyze  radiation  detectors, 
such  as  film  badges  and  pocket  de- 
lection  chambers,  worn  by  workers. 
They  calculate  the  amount  of  lime 
thai  personnel  may  work  in  con- 
taminated '  areas,  considering 
maximunr  radiation  exposure  limits 
and  the  radiation  level.  Monitors 
also  give  instructions  in  i-adialion 
safely  proe^ures  and  prescribe 
special  clothing  requirements  and 
other  safety  precautions  for  workers 
entering  radiation  Zones.         -  ♦ 

Nuclear  reactor  of}erators  perform 
work  in  nuclear  power  stations 
similar  to  that  of  boiler  operators  in 
conventional  ones,  however,  the 
controls  they  operate  are  different 
They  also  help  to  load  and  unload 
reactor  cores.  Those  who  work  with 
research  and  test  reactors  ciheck' 
reactor  control  panels  and  adjust 
controls  to  maintain  iipecified 
operating  conditions  within  thje 
reactor.  About  IJOO  people 
worked  as  nuclear  reactor  opera- 
tors in  1974.  '  *  ^ 

Accelerator    operators    set  up, 
maintain,  and  coordinate  the  opera- 
^  tion  of  particle  accelerators. 'Th.ey 
>  adjust   machine^  controls  t^^^c- 
^v^elerate  electrically  chargad  piirti- 
cl^s\  bas6d  on  instructions  frQ^  the 
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scientist  in  charge  of  the  cxpcri 
ment,  and  set  up  target  materials 
that  are  to  be  bombarded  b>  the 
particles. 

,  Radiographers  take  radiographs 
to  check  the  quality  of  melaJ 
*  castings,  welds,  and  other  objecll^ 
by  adjusting  the  controls  of*an  X- 
ray  machme.  or  by  exposing  the  ob- 
ject to  be  radiographed  to  a  source 
of  radioactivity  They  select  the 
proper  type  of  radiation  source  and 
film  and  use  standard  matherrvitical 
formulas  to  determme  '  exposure 
distance  and  time 

HoKrll  technic  lans  operate 
remote-controlled  equipment  to 
test  radioactive  materials  that  are 
placed  in  hot  cells— roojns  enclosed 
with  radiation  shielding  materials 
"such  as  lead  and  concrete  B\  con- 
trolling "slave  manipalators" 
(mechanical  devices  4hat  act  as  a 
pair  of  arms  and  hands)  from  out- 
side the  cell  and  observing  thei^r  ac- 
tions through  the  cell  window,  they 
perform  standard  chemical  and 
metallurgical  operations  with 
radioactive  materials  Hot-ccrll 
tccfinictans  also  enlemhe  cell  weac- 
mg  protective  clothing  to  set  up  ex- 
periments or  to  decontaminate*  the 
cell  and  equiproent  DecontammQ' 
twtf' workers'  use  radiatioa-detec- 
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Hot  ctll  ttchntclan  bandits  highly  radio- 
/activa  r^atariai  with  a  ramota  control 
manipulator. 


tiun.  tnsiruments  to  locate  equip- 
ment, plant  arCiXh,  and  materials 
th«il  have  been  exposed  to  radia 
tion.  They  deCOQtaminate  these 
with  special  equipment,  detergents, 
an,d  chemicals  and  verify  the^ffec- 
tiveness  of  the  process.  Wasie'ti:eat' 
ment  operators  operaje  heat 
exchange  units,  piimps,  compres- 
sors, .and,  other  equipment  to 
decontaminate  and  dispose  of 
radioactive  waste  liquids.  "Waste^ 
disposal  workers  seal  contaminated 
wastes  in  concrete  containers  and 
transport  the  containers  to  a  burial 
ground 

Radioisotope -produi  turn  operators 
use  remote  control  manipulators 
and  other  equipment'  to  prepare 
r^jtdiojsotopes  for  shipping  and  per- 
form chemical  analyses  to  ensure 


that  radioisotopes 
specifications. 


conform^  to 


Training  and  Other 
Qualifications, 

Training  and  education  require- 
ments and  advancerjient  opportuni- 

'ties.for  most  workers  in  the  atomic 
ert^rgy  field  are  generally  similar  to 

*  ifiibse  doing'  comparable  jobs  in 
other"    industries      These  ar^ 

,^  discussed  elsewhere  in  the  Hand- 
hJok  under  the  specific  occupa- 
uons.  However,  <idditional  special- 
ized training  is  required  for  nran> 
worker*  because  the  field  requires 
exacting  work  standards  in  both  its- 
research  and  production  activities,' 
and  because  it  has  unique  health 
and  safety  problems 

Man>  engineers  and  scientists  in' 
the  atonpic  energy  field  ha\?  ad- 
vanced training,  particularly  those 

^omg  research,  development*  and 
design  work  About  one-fourth  of 
the 'scierftists  and  engineers  em-' 
ployed  in  res.earch  and  develop- 
ment by  major  ERDA  contractors 
have  a  Ph.  D.  degree.  While  the 

,  prcfportion  ofengineeri^  with  Ph  D. 
degrees  is  Waller  than  that  of 
scientists,  '  graduate  training  is 
preferred  for  an  increasing  number 
of  both  scientific  and  engineering 
jobs. 


The  specialized  knowledge  »of 
nuclear  energy  essential  for  most 
scientific  and  engineenng  {>ositions 
can  be  obtained  at  a  college  or 
university  orthrough  on-the-job  ex- 
perience. 

Colleges  and  universities  have  ex- 
panded |heir  facilities  and  curricu- 
lums  to  provide,  training  in  nuclear 
energy.  Most  people  planning  to 
work  in  tht  atomic  energy  field-^ 
scientists  and  engineers  choose  to 
major  in  a  specific  nuclear 
discipline,  although  a  degree  m  a 
traditidnal  e,ngineering  or  science 
curriculum  is  generally  sufficient  to 
begm  work  in  the  field.  Some  col- 
leges and  qniversities  award  gradu- 
ate degrees  in  nuclear  engineering 
or  nuclear  science.  Others  offer 
graduate  training  in  these  fields,  but 
award  degrees  only  in  the  tradi- 
tional engineering  or  scientific 
fields. 

Health  physicists  should  have  at 
least  a  bachelor \s  degree  in  physics, 
chemistry,  or  engineering,  and  a 
year  or  more  of  graduate  w^ork  in 
health  physrcs.  A  Ph.  D:  degree 
often Js  required  for  teachipg  and 
research. 

Skill  requirements  for  craff  work- 
ers Jn  the  atomic  energy  field  are 
higher  than  in  most  industries 
^^ecause  of  the  precision  required  to 
insure  efficient  operation  and  niain- 
tenance  of  complex  equiprnent  and 
machinery.  For  example*  pipefitters 
may  have  to  fit  pipe  to  tolerances  of 
less  than  one.  ten-thousandth  of  an 
inch  and  work  with  pipe  made  from 
rare  and  costly  metals.  Welding  also 
must  meet  higher  reliability  stand- 
ards- than  in  most  fields.  These 
craft  workers  generally  obtain  the 
required  additional  specialized 
skills  through  apprenticeship  train-, 
ing  programs  of  employers  and 
unions. 

High  school  graduates  who  hav 
^  taken  science  courses  can  qualjdy 
for  on-the-job  trainin&^s  radiation 
workers*  accelera«IBr  operators, 
radiographers,  b^t-cell  technicians, 
(decontamination  workers,  radioiso- 
tope-t:)roduclion  operators*  and  ra- 
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dioactjvc  waste  disposal  Workers, 
Nuclear  power  reactor  operjnors 
need  a  basic  understanding  pf  reac- 
tor    theory     and     a  working 
knowledge   of'  reactor  controls 
Most  opeifetor  irai^iees  are  high 
school    graduates    Trainees  are 
often  selected  fronv  conventional 
power^  plant  personnel  with  ex- 
perience  operating   boilers,  tur- 
bines,   or    electrical  machinery. 
Workers  operating  nuclear  reactor 
controls  must  be  licensed-  by  the 
NRC  To  qualify  for  a  license,  the 
trainee  must  pass  an  operating  and 
written  test  gi\en  b>  the  NRC. 
along  with  a  medical  examination 
The  preparation  for  NRC  licensing 
genecally   lasts  at  le^st    I  >ear 
Licenses  must  be  renewed  ever>  2 
years    however,    due    to  rapid 
technological       change.  Con- 
sequently, continual  retraining  is 
necessary    Additional  preparation 
beyond  the  operator's  license  is 
needed   for  a  senior  operator's 

•  Jicense,  which  authorizes  the  holder 
*'to   supervise   a    nuclear   control  ^ 

room. 

All  employees  who  work  in  the 
vicinity;  of*  radiation  hazards  are 
given  on-the*job  training  in  the  na- 

*  lure  of  radration  and  the 
procedures  to  follow  in  pase  of  its 
accidental  release. 

Individuals  who  handle  classified 
data  (restricted  for. reasons  of  na- 
tional security)  or  who  wo/k  on 
classified  projects  in  the  atomic 
energy  field  must  pass  a  security 
clearance. 

The  Energy  Research  .  and 
Development  Administration,  at  its 
contractor-operated  facilities,  sup- 
po^s  on^hp-job  and  specialized 
training  programs  to  hefp  prepare 
scientists,  enging^r^,  technicians, 
and  other  wpHters  for  the  atomic 
energy  fiej 

VddMtonal  educational  and  trairr^ 
Opportunities  are  offered,  in 
Cooperative  programs  arranged  by 
ERDA  laboratories  With  colleges 
and  universities.  Temporary  em- 
ployment at  these  laboratories  is 
available  to  faculty  ^fiembers  and 


students.  Many  undergraduate  and 
graduate  engineering  students  work 
at  laboratoWes  and  other  ERDA 
facilities  on  a  rotation  b^is,  and 
many  graduate  students  do  their 
thesis  work  at  ERDA  fat>oratones. 

Government  contractors  often 
provide  employees  with  training  at 
their  own  plants  or  at  neacby  col- 
leges and  universities.  • 

Employment  Outlook 

Employment  in  the  atomic  ener- 
gy field  is  expected  to  grow  much 
faster  than  the  Average  fq^ll  mdus- 
tnes  through  the  mid  I980's.  Ex- 
pansion of  nuclear  generating 
capacity  and  continued  increases  m 
research  and  dievelopment  expendi- 
tures will  account  for  most  of  the 
growth  in  the  ffeld.  Besides  the  job 
openings  created  by  employment 
growth,  many  openings  will  occur 
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ajs  workers  rebre,  die,  or  transfer  to 
other  occupations  or  industries. 

^The  qumber  of  nudcar  power 
plants  is  expected  to  be  several 
^mes  greater  in  1985  than  it  was  m 
^  1974.  This  anticipated  growth  will 
require .  large  irfcre^ases  in  ihe^ 
iiuntber  of  workers  m  the  design, 
construction,  operation,  and  main- 
tenance of  these  plants.  In  design, 
many  more  engineers  and  drafters 
will  be,  required.  Construction 
needs  will  call  for  large  numbers  of 
pipe-  and  steamfitters,  electr^clans, 
carpenters,  ironworkers,  boiler- 
maimers,  other  craft  workers  and 
laborers.  Many  more  reactor  opera- 
tors ,and  maintenance  personnel 
Nvill  be  needed  to  brin^  these^iplants 
into  operation  and  keep  .them^ 
running  efficiently. 

Expansion  also  will  require  sub- 
stantial increases  in  the  sedors  in- 
volved in  mining  and  milling  urani* 
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urn  ore.  processing  reactor  fuei,  and 
producing  specif    materials  for* 
reactors   As  planning  of  nuclear 
plants  accelerates  and  more  reac 
tors  become  operable,  more  regula- 
tory workers  will  be  needed  to  en- 
sure the  quality 'and  safely  of  these 
plants    However,  public  concern 
about    environmental    effects  of. 
nuclear  power  plants  may  c^use 
delays   in   construction  prpjecis,^ 
resulting  in  a  "blower  rat^^gLgrowth* 
than  initially  anticiparea?^^^  * 
^  Employment    associated  with 
research  and  development  also  is 
expected*  to  increase,  though  not 
nearly,  as  fast  as  ip  the  areas  dj reedy 
affected  by  nuclfear  construction 
A*n  increasing  number  of  scientists, 
engineers,    and    technician^  will 
study  methods  to  improveythe  efTw 
ciency  of  the  nuclear^en/ration  of, 
electricity,  ^peaceful  /uses  for 
nuclear  explosives,  and^he  possible 
bio-medical  applications  of  nuclear 
science. 

.  Earnings  and  ^orMng 
Conditions  ^ 

Hourly  earnings  of  blue-collar 
workers  employed  by  contractors  at 
ERDA  laboratories  and  otheV  in- 
stallations averaged  $5  04  in  l'^74. 


compared  with  S4  40  (ot  those  in 
all  manufacturing  industnes. 

Professional  workers,  mostly' 
scientists  and  engineers,  employed 
at  ^  ERDA.  installations  averaged 
$18,700  a  year  iii  1974.  and  other 
white  collar  workers  (largely  clern 
cal  and  other  ofHcc  personnel; 
averaged  about  $9. i  00  a  year. 
(Earnings  dau  for  many  of  the  oc^ 
cupations  found  in  the  atomic  ener- 
gy field  are  mcluded  in  the  state- 
ments on  thcsc^occupations  else- 
where in  the  HandbooKy 

Vv^ing  conditions  in  uran^m 
mmi^Hpnd  milling,  mstrument  and 
aifxill^  equipment  manufacturing, 
and  construction  of  facilities  are 
generally  similar  to  those  in  other 
industnes.    except    for  radiation 
safety   precautions    All  uranium 
mines  are  equipped  with  mechani- 
cal ventitetion  systems  that  reduce 
the  concentration  ^  of  radioactive 
radon  gas — a  substance  that  can 
cause  lung  injury  if  inhaled  over  a 
number    of    yeafs.    Efforts    to  • 
elin^nate-this  hazard  are  continu- 
ing. Manufacturing  facilities,  power 
plants,  ^nd  research  laboratories 
are  generally  well-lighted  and  well- 
ventilated.  Only  a  small  proportion 
of  employees  in  the  atomic  e^nergy 
field  actually  work  in  areas  where 
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direct  radiation  dangers  exist.  Even 
in  these  areas,  shielding,  automatic 
alarm  systems,  and  other  devices 
and  clothmg  give  ample  protection 
to  the  woiicers. 

Extensive  safeguards  and  operat- 
ing practices  protect.the  health  and 
safety  of^  workers,  and  ERDA  and 
Its  contractors  have  majnjLajned  am 
excellent  safety  record.  The  NRC 
regulates  the  possession  and  use  of 
radioactive  matenals,  ancj  inspects 
nuclear  facilities  to  insure  com- 
pliance with  health  and  safety 
requirements.  JConstant  efforts '^e 
being  made  tXprovisle  better  safelv 
standards  and  regulations. 

Most  houriy-  paid  plantworkers 
belong  to  unions  that^  represent, 
theirjiarticular  craft  or  industry. 

Sources  of  Additional 
Information 

Information  about  research  pro- 
grams in  the. atomic  energy  field  is 
available  from;  .  * 

C  S  Energy  Research  ^nd  Dcvelopmeni  Ad 
ministration,  Washington.  D  C  205^45^ 

For  information  about  licensing 
and  safety  requirements,  contact. 

h  S     Nuciear    ReguUtor>  Commission, 
Washington.  D  C  20555 
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The  baking  industr>— one  of  the 
.Nati9n's  fargesl  food-processing 
^JnfipJoyers— provides  steady,  year- 
rourtd  employment  for  thousands  of 
workers  throughout  the  country 
Jobs  exist  to  suit  a  wide  variety  of 
interests,  skrii^,  and  talents  Bakery 
workers  make.Vxap.  pack,  sell  and 
deliver  products  v^4^chanics  main- 
tain and  repair  plan^  machinery  and 
service  "delivery  tnicks  Managers 
and  ^les  specialists  direct 'opera- 
aions  aod  clencal  workers  perform 
regular  offtca  duties. 

*  Nature  and  Location  of  the 
Industry  " 

About  250,000  persons  worked 
in  the  Nation's  3,600  industijal 
bakeriibs  in  1974.  More  than  4  out 
of  5  worked  in  bakeries  that 
produced  perishable  gooch  such  as 
bread,  rolls,  pies,  cakes,  and 
doughnuts*  The  remainder  worked^ 
in  those  that  niade  **dry"  goods 
such  as  cookies,  crackers,  'and 
pretzels. 

Although  there  are  man>  small 
bakeries,  the  larger  planlS  account 
for  most  of  the  employment.  About 
three-fourths  of  the  industry's  c^- 
^^^^oyees  Sre  in  plants  with  more  than 
J  ibdworkers. 

T^esides  the  industrial  bakeries, 
.^,,over  12,000  jingle  shop  retail  bake- 
^    ^rics  emplo>*ed  more  tl>2tri  JO0,00b 
I?  people      in      1974,  including 
^        shopqwners.  Becausc'many  opera- 
tiorts  jn^smajl  bakenes  are  per- 
,      formed  by  hand  rather  than  by 
^'   m^thine^  these  shops  offer  skilled 
^     bakers  many  job  opportunities  that 
are  not  available  m  large  industrial 
bakeries. 
Almost  every  community  has  at 


least  one  bakery,  but  jobs  ard  con- 
centrated in  metropolitan  areas. 
Most  of  the  industry's  employees 
are  production  workers.  They. do 
the  actual  baking,  handle  raw 
matenals,  rmiq^n  equipment, 
wrap  and  pack  products,  and  keep 
the  bakenes  clean  Nearly  I  out  of 
4  drives  a  truck  to  deliver  the  indus- 
try's  products,  most  of  these  wor- 
kers sell  to  Vetail  stores  Other 
dnvers  with  no  sales  duties  deliver 
bakery  products  to  distnbution  cen- 
ters, hotels,  restaurants,  an^  stores. 
The  remaining  20  percent  of  the 
work  force  are  m  administrative, 
professional,  technical,  and  clencal 
jobs. 

Production  Occupations.  Although 
not  all  baked  goods  are  mslde  in  ex- 
actly the  same  way,  most' bakery 
production  -  '^obs  ,  are  similar. 
Production  workers  blend,  sift,  and 
mix  ingredients  to  form  a  dough. 


Eak*f  pf%^x%%  dough  Yor  baking. 


shape  and  bake  the  dough;  and 
wrap  and  pack  the  final  product^ 

Since  bread  is  the  'primary 
product  of  the  industry,  occujja-, 
tions  described  here  are  those 
found  in  a  bread  bakery.  Jobs  may 
be  iomewhat  different  in  a  bakery 
which  makes  other  products  or  is 
more  automated.  j 

The  first  step  in  baking  is  to  com- 
bine the  ingredients  needed  to 
make  dough  Mixers  (DOT 
520  885)  load  blending  machines 
with  the  exact  amounts  of  flour, 
water  and  yeast  needed  for  the 
^  bread  ,  Using  instruments,  they, 
carefully  control  the  tejnpcralure, 
timing,  and  ntixihg  speed  of  the 
machines  to  insure  a  uniform,  v/ell- 
blended  dough  After  the  dough  is 
mixed,  it  is  dropped  into  a  trough 
and  pushed  to  a  warm  proofing 
room  where  the  yeast  ferments  and 
the  dough  rises.  The  risen  dough  js 
pobred  back  into  the  blender  and 
sugar,  salt,  shortening,  and  more 
flour  and  water  are  added.  The 
dough  is  aillowed  to  rise  again  be- 
fore it  is  shaped  into  loaves. 

Divider  machine  operators 
(D.O.T.  520.885)  run  machine 
which  divide,  round,  proof, 
shape  dough  into  loaf-size  baHs.  A 
conveyor  carries  these  balls  of 
dough  to  dough  molders molding 
machine  operators  /  (D.O.T. 
520.885 )  who  press  ourOte^ait^ub- 
bles,  form  the  balls'into  loaves, 
drop  the  loaves  into  pans.  If  bread 
or  rolls  are  to  be  made  in  fancy 
shapes,  bench  hands  (D.O.T. 
520.834)  knead  and  form  th^ 
dough  by  hand. 

The  pans  of  dough  go  bac>j<fo  the 
proofing  room  for  dboyt  an  hour 
before  being  placed^  in  the  ov^. 
Oven  tenders^J^.T.  526.885) 
load  and  unl^wflhe  ovens  and  ad% 
just  ^hj^-iemperature  and  timing  of 
ovens  to  make  sure  that  the 
Bread  is  properiy  baked. 

Some  bakenes  use  an  automatic 
'process  called  "continuous  mix*' 
that  eliminates  jp^any  of  the  steps 
descn1),ed  above.  With  this  process 
^tr  ingredients  are  mixed  at  once 
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and  the  dough  is  diMded,  shaped, 
put  into  pans  and  then  proofed 
only  once  before  baking 

In  small  bakeries,  all-round 
bakers  CO  01  526  78 1 )  assisted  b> 
helpers  usually  handle  all  the  steps 
needed  to  turn  out  finished  baked 
products  In  large  bakenes.  all- 
round  bakers  are  emplo)ed  as 
v.orkmg  supervisors  Thc>  direct' 
their  employees  and  coordinate 
nheir  acliMty  v«.ith  that  in  othef  de- 
partments in  order  to  meet  produc- 
tion schedules 

A  considerable  number  of  helpers 
(DOT  526  886)  are  emplo>ed  m 
baking  operations  to  grease  pans. 
^^r5So\e  bread  from  pans,  push 
-  troughs  and  racks  and  v«»ash  pans 
Thev  ma>  assist  all-round  bakers 
and  other  workers  Thev  have  job 
uties  such  as  doughmixer  help)er, 
and  oven  tender  helper 

After  baked  goods  leave  the  oven 
and  are  cooled,  several  types  of 
workers  prepare  them  for  delivery 
to  customers  Sltcmg-and  rapping 
muihin^r  optratitrs  (DOT  521  885) 
feed  loaves  of  bread  onto  conveypxs 
leading  to  the  machine  watch  the 
slicing  and  wrapping  operations, 
adjust  the  machines,  and  keep  them 
•  supphed  with  bags  and  labels  A 
conveyor  then  takes  the  wrapped 
Noaves  to  the  shipping  platforni 

Bakery  employees  in  icing  de- 
f)artments  ^ive  finishing  touches  to 
cakes,  pastnes,  and  other  sweet 
goods  following  special  formulas  of 
the  bakery   king  mixers  (DOT 
520  885)  prepare  cake  icings  and 
fillings  They  weigh  and  measure  in  ' 
gredieots    and     mix     them  by 
machine  They  also  prepare  cooked 
fillings  for  pies  tarts,  artdotlier  pas 
tric^^  Hand  icers  (DOT  524  884) 
are  skilled  workers  who  decorate 
speciaP  prorfucts  such  as  wedding 
cakes,  bii^hday  cakes,  and  fancy 
'pastries    When    the    product  is 
uniform   or   requires   no  special 
decoration,  the  frosting  may  be  ap- 
plied  by   machine  icers  fD*OT 
524  885)-  ' 

Bakeries  .also  employ  ,  many  wor 
kers  In  storage,  warehousing,  and 


Cakt  d»cor«tlng  r*quir*t  »omt  arti»tic 

shipping  departments  R-^ceiving 
and  stock  clerks  check,  record,  and 
deliver  incoming  supplies  and  in- 
gredients to  various  departments 
Packers  and  checkers  make  up  or- 
ders of  bakery  product*  for  delivery 
bv  route  drivers 

Maintenance  Occupations  Bakenes 
employ  skilled  njalntenancc  work- 
ers ^such  as  machinists.  cJccin- 
cians.  and  stationary  engineers  to 
keep  machinery  and  equipment  n\ 
good  corrdition  Large  plants  need 
many  of  these  workers  because 
their  baking  operations  are  highly 
Btechanized,  Many  bakeries  also 
employ  truck  mechanics  to  service 
their  delivery  trucks. 

Shies  and  Driving  Occupations 
SViling  a^d  delivering  finished 
baked  foods  requires  many 
thousands  of  workers.  Some  sell 
baked  goods,  some  drjve  trucks, 
and  many  do  both. 

Rauie  drivers.  {DOT  292.358), 
.work  for  wholesale  bakeries.  They 
deliver  baked  foods  jto  grocer^ 
stores  along  their  rout^and  collect  ^ 
pa>ment.  Attracting  new  customers 
and  urging  old  customers  "to  buy 
more  prodi^ts  are  a  major  part  of 
their  job  Route  d^ers  usually  ar- 
range tfieir  bakeji  goods  on  shelves 
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or  displav  rLcksjji^-^rt>^r>  stores 
althoughspmc  stores  have  begun  to 
us^Aii^iT  own  employees  to  stock 
shelves  Drivers  also  list  the  items 
they  think  the  grocers  will  buy  the 
next  da>»  and  these  lists  are  used  to 
help  make  up  the  bakery  produc- 
Uon  schedule  for  the  next  morning 

Route  supervisors  assign  delivery^ 
routes  and  check  delivery 
schedules  They  train  new  route 
dnvers  and  may  temporarily 
replace  those  who  are  absent  A 
large  baker>  mav  employ  several 
supervisors,  each  in  charge  of  6  to 
10  route  dnvers 

Cham  grocery  store  bakenes  and 
muliiouUet  re'taih  bakeries  emplo> 
tnicVdnvers  rather  than  rc^te 
dnvers  to  deliver  baked  foods  to 
each  of  their  company's  stores. 
Truckdnvers  do  not  have  sales  du- 
Ues,nordo  they  stock  shelves  Each 
store's  stock  clerks  or  sales  clerks 
arrange  the  displays  of  baked  foods 

Administrative.  Clerical,  and  Frofes- 
sional  and  Technical  Occupations. 
Administrators  in   large  bakeries 
and  owners  of  small  bakenes  coor- 
dinate all  baking  activities,  from  the 
purchase  of  raw  materials  to  the 
production  and  deliver)  of  finislied 
goods  Iff  large  firms,  activities  are 
divided  into  separate  departments 
or  functions  and  are  supervised  by 
plant  managers,  con^jtrollers,  sales 
managers,  and  other  executives. 
Some    administrative  employees 
specialize  in  fields  such  as  account- 
ings purchasing,  advertising,  per- 
sonnel,  and   industn^  relations. 
Bakeries  emjjioy  mahy  types  of 
clencal  workers,  including  book- 
keepers, cashiers,  clerks,  business 
machine   operators,   ty^ists^  and 
switchboard  operators.  Some  large  i 
bakm^  companies  have  laboratories 
and  test  kitchens  where  chemists, 
home     economists,     and  their 
assistants    test*    ingredients  and 
prepare    formulas    and  recipes. 
(Detailed  discussion  of  the  duties, 
trainmg.  and  employment  outlook 
'for  maintenance,  sales,  driving,  ad- 
ministrative, dencal,  and  technical 
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OCCUPATIONS  IN  THE  BAKISG  IS 

personnel  appear  eUc%vhcre  in  the 
HandbooL) 

Training,  Oth«r  Qualiflcatlont, 
and  Advancaqient 

Training  requirements  for  occu- 
pauons  in  the  baking  industry  range 
from  a  few  days  on  the  pB  to 
soeral  years  of  experience  or  ad 
vanced  education  Slicing  and 
vdrappmg  machine  operators  can 
learn  Ihcif  job  in  a  fev^  days,  but 
skilled  workers,  such  as  all  round 
bakers,  mixers,  o>en  tenders,  and 
other  baking  specialists,  need  3  or  4 
years  oF  training  Professional  per* 
Sonne!  and  some  administrative 
*urkers  mus^,ha>e  a  college  degree 
oT  cunsiderable  experience  m  their 
specialty 

Most  inexpenenced  production 
v^orkers  in  tf^^ baking, industry  are 
hired  as  help^  They  are  usually 
aS^igne^'^lIch  tasks  as  carrying  in 
gredients  to  mixing  machines,  or 
pushing  troughs  of  dough  to  the 
proofing  room  Helpers  are  often 
able  to  learn  more  advanced  baking 
skills  \)vhile  working  alongside  ex 
penenced   bakers,   and   may  be 
selected  to  enter  an  apprenticeship 
program  Employers  usually  require 
an  apprentice  to  be  at  least  1 8  years 
old  and  have  a  high  schopj  or  voca 
tionaf  school  diploma  Apprentice 
ship  programs  last  3  or  4  years,  and 
include  on  the  job  training  in  all 
baking  operations  and  classrc>onri 
instruction  in  related  subjects 

Some  workers  take  courses  in  vo 
cational  school  or  le;^m  baking  in 
the  Armed  Forces  Such  training 
may  not  qualify  a  person  as  a  skilled 
baker*3but,it  may  help  in  getting  a 
job  as  an  apprentice  and  perhaps 
shorten^ thi  apprenticeship  training 
period. , 

Bakers  may  be  promoted  to  jobs 
such  as  working  or  department  su- 
pervisors. Some  bakers  who  have 
developed  special  skill  in  fancy 
cakemakmg  or  piemaking  may  find 
jobs  in  hotel  or  restaurant  bakeries 
All-round  bakers  with  sume  busi 
nc&s  ability  ^metimes  open  Iheir 
own  bakeshops. 


USTRV 

Prcxiuction  employees  most  be  m 
good  health  because  most  Stales 
require  a  health  certificate  mdicat 
ing  that  the  worker  is  free  from  con- 
tagious diseases  Good  health  also  is 
important  because  of  the  irregular 
working  hours  and  high  tempera- 
ture in  bakeries. 

Some  bakeries  have  apprentice 
ship  programs  for  maintenance 
workers  sucl)  as  machinists,  electri- 
cians, and  mechanics  Others  tram 
maintenance  workers  informally  on 
the  job  Some  bakeries  hire  only 
maintenance  workers  who  are  al- 
ready skilled 

For  jobs  as  route  dnvers  or 
truckdnvers.*bakmg  firms  generally 
hire  inexperienced  people  with  a 
high  school  education.  These  work- 
ers often  begin  as  stock  clerks, 
packers,  or'  checkers,  and  are 
promoted  to  driving  jobs.  Appli 
cants  must  be  able  to  get  a  chauf-  ^ 
feur's  license  and  are  sometimes 
tested  by  the  bakmg  companies  t6 
determine  whether  they  are  safe 
drivers.  Classroom  instruction  Ax 
sales,  display,  arttf***---dclwry 
procedures  is  sometimes  given  to 
new  route  drivers,  but  most  training 
IS  given  on  the  job  by  supervisors. 
Route  dnvers  may  be  promoted  to 
route  supervisors  or  sales  managers. 

Administrative  jobs  are  usually 
filled  by  upgrading  personnel  , al- 
ready employed  in  the  firm.  Some 
owners  and  production  managers  of 
bakeries  have  come  from  the  ranks 
of  plant  workers  and  some  others 
began  th^tr  careers  in  sales  occupa- 
tions In  recent  years,  large  baking 
firms  have  required  their  new  ad- 
ministrative workers  to  have  a  col 
lege  degree  in  an  administrative 
field,  such  as  marketings  account- 
ing, labor  relations,  personnel,  or 
advertising.  Kansas  State  University 
at  Manhattan  offers  a  bachelor  of 
science  degree  in  balling '^science 
and  rqanagemenL  The  American 
Institute  of  Baking  conducts  a 
school  of  baking  for  persons  %jth  a 
bachelor  s  degree  who  wish  to 
qualify  for  managerial  positions. 
Persons  who  have  completed  a 
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commercial  course  m  high  school, 
junior  college,  or  a  business  school 
are  usually  preferred  for  secretarial, 
stenographic,  and  other  clerical 
jobs 

Employmant  Outtook 

Employment  in  the  baking  indus- 
try IS  expeaed  to  change  little 
through  the  mid- 1 980 's.  Neverthe- 
less, several  thousand  job  opeiungs 
are  anticipated,  each  yeaj  because 
of  the  need  to  replace  workers  who 
retire,  die,  or  transfer  to  other  fields 
of  work 

Population  growth  will  increase 
the  demand  for  bakery  products. 
However,  laborsaving  technological 
innovations  will  enable  many  bake^ 
nes,  particularly  the  large  industrial 
ones,  to  meet  the  demand  without 
^increasing  employment.  Pneumatic 
handling  systems  and  pumps 
quickly  and  easily  transfer  in- 
gredientj  from  trucks  or  raihoad 
cars  to  storage  containers.  The 
continuous  mix"  process 
eliminates  dOughmixing  and  proof- 
ing operations,  and  conveyor 
systems  move  panned  dough  from 
Ovens  to  labeling  machines  in  one 
continuous  process.  In  addition, 
some  bakeries  can  prepare  a  week's 
baked  goods  at  ofte  time  and  store 
them  in  the  freezer  until  needed. 

Although  the  baking4ndustry  as  a 
whole  IS  not  expected  to  grow, 
small  retail  bakene^  may  ex- 
perience employment  gains. 
Because  many  of  the^  shops 
produce  a  wide  varieVy  of  baked 
goods  in  small  quantities,  laborsav- 
ing machinery  often  is  too  expen- 
sive to  be  practical. 

Earnings  and  Working 
Condlttons 

In  1974,  earnings  of  production 
workers  in  thej|baking  industry 
averaged  $  1 70.3  ra  week,  or  $4.29 
an  hour,  which  is  slightly  higher 
than  the  average  for  all  manufactur- 
ing industries.  Bakeries  producing 
perishable  products  generally  offer 
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higher  wages  than  those  producin; 
"dr>'**p/oducts 

According  to  union  contracts 
covering  employees  m  24  wbolesaf 
bakenes  producing  bread  and  re 
lated  products,  minimum  hourly 
rates  in  major  ocqupations  m  1974 
were  ^  as  follows  ^ 

Baking!  supervisors  and  all 

roood  bilkers  S  4  59-6  64 
Molders   and   dividers '  and 

molding  and  dividtng 

^   »  machine  operators  4  49-6  24 

Mixers  (dough  or  icmg  i    ^  4  ?9-6  24 

Oven  lenders  4^^9-6  24 

Bench  Hknds  4  26-6  05 

Wt-app»ng  machine opcnaors  ^  4"*-*  ^9 

leers  and  decoraiorv  4  16-^  24 

Spme  plant  emplo\ees  work 
night  shifts  and  weekends  because' 
many  bakenes  operate  around  the 
clock  Some  bakeries  arc  elimmat 
ing  the  night^  shift  since  baked 
goods  cam  be  frozen  and  stored 
until  needed.  Most  plant  workers 
are  on  *a  40-hoUr  workweek,  but 
some  work  35  or  37  1/2  hours,  and 
othe1rs44  to  48  hours 

Route  dnvers  usually  receive  a 
guaranteed  minimum  salary  plu$  a 
percentage  of  Their  sales  Accord- 
ing to  limited  information  from 
union  contracts,  route  drivers  for 


wholesale  bakeries  had  minimum 
feekly  saiarTtis  of  from  %\\9  to 
i2\  in  1974.  By  selling  more 
products  to  more  customers, 
rte  dnvers  can  increase  their 
earnings  Companies  generally  pay 
for  uniforms  and  their  main- 
tenance . 

Wor^ing^nditions  in  bakeries 
^re  gfeneniflly^^ood  However,  many 
pbs  invplve  Sjome  strenuous  physi- 
cal work,  despite  the  considerable 
mechaniralion  of  baking  processes 
Woj^  near  ovens  can  be  hot.  espe- 
ciall>  in  the  sujTimer 

Near!)  all  en>plo>ees  of  fndustnal 
baking  firms  get  paid  vacations, 
which  usuall)  range  from  l^to  5 
weeks  "according  to  length  of  ser- 
vice EmpIo>ees  also  get  from  5  to 
I  I  paid  holida>Sv  depending  on  the 
locality  Most  baking  companies 
have  life  and  health  insurance  pro- 
grams and  retirement  pensfon 
plans.  Many  employees  are  covered 
by  joint  union-industry  plans  v^fiich 
are  paid  for  entirely  by  the  com- 
pany. 

Many  bakery  workers  belong  to 
labor  unions.  *Bakers  and  other  ^ 
plant  workers  are  organized  by  the  . 
Bakery  and  Confectionary  Work- 
ers* International  Union  oV  Amer- 
ica, and  route  drivers  and  truck 
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dnvers  usoally  are  members  of 
the  Intcmationat  Brothertiood  of 
Teamsters.  Chauffeurs,  Ware- 
housemen and  Helpers  of  Amenca 
(Ind).  Some 'maintenance  Workers 
are  members  of  craft  uWns  such 
as  the  International  Association  of 
Machinists  and  Aerospace  Workers 
and  the  International  Union  of 
Operating  Engineers. 


Sources  of  Addftionar 
Information  r 

InTbrmation  on  bakingjjobs  and 
training  opportunities  maj  be  ob- 
tamed  ftom  bakenes  in  the  commu- 
nity, local  offices  of  the  State  em- 
ployment service,  or  locals  of  the 
labor  unions  noted  previously. 

For  general  mformauon  on  job 
opportunities  m  the  industry  and  on 
jschools  which  offer  courses  or 
"degrees  in  bakmg  science  and 
technology,  wnte  to: 

AmencaiT  Bakers  Aoociauon.  1 700 
Pennsylvanu  Ave  NW  .  Washington. 
D,C  20006 

For  information  on  opportunities 
in  retaif  bakeries,  wnte  to: 

Assocuied  Retail  Bakers  of  Amenca,  731- 
735  W.  Shendan  Rd..  Chicago.  UL? 
60613 
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OCCUPATIONS-  IN  THE  DRUG  INDUSTRY 


Rcfca*nccs  to  potions  and  spells 
for  the  cure  and  prevention  of  pain 
and  disease  are  nLrmerous  in  medi- 
cal folklore  But  20ih  century 
science  has  created  a  supply  of  drug 
products  undreamed  of  b>  even  the 
most  imagijiaiive  apothecaries  of 
the  past 

Moft  thanJO.OOO  prescription 
drugs  arc.avajlabT?^4<Uc>idy's  ph>si- 
cian  These  drugs  have  resulted  m' 
the  control  oi  cardiovascular  dis- 
ease, maiana,  pneumonia^and  even 
some 


research  programs^  out/of  every  5 
jobs  m  the  injJaStry  require  more 
thai^  a  high  sdiool  edui^ation 

Nature  and  Location  of  tht 
Industry 

v  r\r\  1974,  ewer  160,000  persons 
v^ori^ed  in  the  drug  mdustry  About 
*  130,000  CirOrked  in  plants  that  made 
pharmaceutical  preparations 
(finished  drugsi,  such  as  tranquil- 
izers, antibiotics,  and  analgesics, 


forms  of  cancer   HtHqjones    Another  18,000  worked  m  plants 
have  relieved  the  pain  and  cnp^KQ^<^ that  made  biological  products,  st^ch 


animalsNPromising'  co  iipoufids  are 
studied  further  for  evidence  of  use- 
ful— and  harmful— effects,  A  new 
^ruB  will  be  selected  for  testing  in 
,niimans  only  if  if  promises  to  have 
therapeytic  advantages  over  com- 
parable  i^ni^  already  in  use,  or  if  it 
offers  tHc  possibility  of  beirjg  safer. 

/After  laboratory  screenirfg,  a 
clinical  investigation,  or  trial  ofthe 
drug  on  human  patients,  is  ntade 
Supplies  t)f  the  drug  are  given  to  a 
small  circle  of  doctors  who  ad- 
minister it  to  carefully  selected  con- 
senting patients  The  patients  are 
then  observed  closely  and  special 
studies^  made  to  determme  the 
drug's  effect  If  a  drug  proves  use- 
ful, arrangement*  are  made  for 
more  tests  witn  a  larger  group  of 
ph>'sicians,  including  some  in 
pnvate  practice 

Once  a  drug  has  successfully 
pcLSsed  animal  and  clinical  tests  and 


effects  of  arihntis  and  other  dis 
eases.  Tranquiluers  and  other  drugs 
have  don^mu^h  to  reduce  the 
seventy  of  mental  illness.  V  accines 
have  reduced  dramatically  the  toll 

.  of  polio,  whooping  cough,  and 
measles  Discpvenes  m  veterinary 
medicine  have  increased  animal 
productivity  and  controlled  various 
diseases,  son)e  of  i^hich  a^e  trans- 
missible to  humans.  ^ 

The  Amenc^n  drug  industr)\has 
nsen  to  a  position  of  worldwide 
prominence  b>  its  acUvities  in 
research  and  development  of  ne^^ 
drugs,  spending  a  higher  proportion 
of  Its  funds  for  research  than  an> 
other  Amepcan  mdustry.  Tlie  larg 
est  share  of  rcsearph  and  develop- 
ment expenditures  is  devoted  to  the 
advancement  of  scientific 
knowledge  and  the  development  of 
ne>v  products.  The  remainder  is  al- 

-  located  to  the  improvement  of  ex- 
isting products.  A  large  pharmaceu- 
tical firm  may  test  4,000  or  more 
substances  a  >e^r  and  spend  mil- 
lions of  dollars  to  develop  one  new 
drug. 

Because  the  drug  industry  looks 
toe  Its  many  scientific  and  technical 
personnel  to^  carry  out  its  va$t 


as   serums  and    vaccines,   abow  has  been  approved  by  the  Food  and 


14.000  iworke^,^  ia  plants  that 
produced^^^k  nTj^icmal  chemica^ls 
and  botam^i^l^C^sed  in  making 
finished  drugs. 

Drug  manufacturing  companies 
typically  employ  large  numbers  of 
workers  About  two-thirds  of  the 
dustry's  employees  are  in  plants 
having  more  than  500  workers,  and 
some  of/the  largest  plants  employ 
mbrg^n  5,000. 

Nearly  four-fifths  of  the  indus- 
try's workers  were  employed  in 
seven  States.  New  Jersey,  New 
York,  i^jdiana,  Pennsylvania,"  Il- 
linois, Michigan,  and  California. 
Large  drug  manufacturing  plants 
are  jocated  Jn  Indianapolis,  Ind., 
Chicago,  III.,  Nutley  and  Rahway, 
N.J.,  Philadelphia,  ^a.',  Detroit  and 
Kalamazoo,  Mich.*^  Pearl  River  and 
Brooklyn^N.y.,  ^d  in  the  \Los  An- 
geles and  San  Francisco,  Calif- 
areas.  ,  *  ^ 

For Resting  new  dru^,  a  prhnary 
research  method  is  uked,  called 
screening.  In  screening  an  an- 
tibiotic, for  example,  a  sample  is 


Drug  Administration  (FDA), 
problems  of  production  methods 
and  costs  must  be  worked  out  be 
fore  manufacturing  begins  If  the 
original  laboratory  process  of 
preparing  and  compoundin^thc  in- 
gredients is  complex  and  expensive, 
'  pharmaci^,  chemists,  chemical  en- 
gineers, packaging  engineers,  and 
production  specialists  are  assigned 
lo  develop  processes  economisl^ftlly 
adaptable  to  mass  production 

Drug  manufacturers  have 
developed  a  high  degree  of  automa- 
tion in  many  production  operations. 
Milling  ^nd  micronizing  niacliines 
{which  pulverize  substances  into 
extremely  fine  particles)  are  used  to 
reduce  bulk  chemicals  to  the 
required  size.  These  finished  chemi  ' 
cal%  are  conibined  and  processed 
^further  jn  mixing  machines.  The 
mi^^ed  ingredients  nlay^  then  be 
mechanically,  capsulized,  pressed 
into  tablets,  or  made  into  solutions. 
One  type  of  machine,  for  example, 
automatically  stamps,'  fills,  and 
seals  capsules.  Other  machines  fill 


placed  in  a  bacterial  culture.  If  pdsi- ,  bptUc>^ with  capsules,  tablets,  or 
tiv^  results  follO^,  the  antibiotic  is  liquids,  and  seal,  label,  and  package 
next  tested  on  infected  laboratory    the  bottles.  ^  ^ 
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fdctunng.  ais  i^cll  as  in  oih^r  indus-  manufacturing  processes,  i 
tries,  arc  fit^n  elsewhere  in  the    chemists  study  the  action  of  d 


on  body^rocesscs.  Kadiochrfnisis 
trace  the  course  of  drue^rough 
body  organs  and  tis^s.  Phar- 
maceutical chemists  fct  standards 
and  specifications  for  the  form  of 
l^roducis  and  p^t  storage  condi- 
tions ;and  st€  that  labeling  and 


"l>^g  product*;  are  inspected  at 
vanous  <;tagc<;  dunng  the  manufac 
tunng  process  to  insure  that  ihey 
confonn  to  ^  specificaiions 
Although  i  some  inspection  opera- 
tions ar^'Nnechanized,  many  arc 
performdd  manually  ^ 

Oecupationt  in  t^e  Industry^ 

Emplovccs  with  man>  dilTerbni 
IcveK  of'skill  and  education  work  in* 

y^  ''"  "   1>    ouiic  anu  rcaenii^  laws.  Anaiyiicai 

the  drug  Indus  r>  More  than  half,  producj<  OUjers^  wcfrk  to  stream-  chemists  test  raw  and  intermediate 
are  in  whiic-cpllar  ^obs  (scicniific,     »   -        ^     •  •  • 

technical,  administrative,  clerical, 
and  sales),  most  of  the -remainder 
are  •  in  plant  jobs  ( processmg  or 
production,  maintenance,  transpor- 
tation, and  custodral ) 

Some  of  the  important  occupa- 
tions are  described  briefl>  below 
DetaUed    discussions    of  profes- 
sional', lechmcal,  clerical,  and  other 
occupations  found  in  *drug  manu- 


HandhfX)k\ 

Scientific  itiy^  'Technical  Occupa* 
Hons  About^  j\out  of  every -5  em- 
ployees in  thei^dustry  is  a  scientist, 
engineer,  or  technician— a  far 
greater  propoftion  than  in  most 

other  indusirj^js.  The  majority  do  iTteVatuTrm^'t  thrrequireJJJ^nte'ftf* 
research  a6  .fievelop   new   drug   State  and  Federal^  laws.  Analytical 


line  pfoductierx  meUipds  and  im-  matenals  and  finished  products  for 
prove  quality  conirot  quality.  '  t 

Chemists  (D  O  T.^22.08 1 )  make  several  thousand  lnolo,ical 
up  the  largest  group  of  scientific  ^dq.T.  041.081,  .181) 

and  technical  j>ersonftel  m  the  ^ork  m  the  drug  in^ustr?.  Biolo- 
dustry  Organic  chemists  combine  ^  g.,j,  bacteriologists  study  the 
newcompoun(kforbiologicaU^^^^^  effect  of  chemical' agents  on  in- 
mg.  Ph^ical  chemists  separate  aRd  Seated  animals.  Microbiologists 
Identify     substances,     determine    g^^ow   strains   of  microorganisms 


niolecular  structure,  help  to  create 
new    compounds,    and  improve 


N«aHy  or>#-foufth  of  th«  drug  Induttry'g  •mp{oyt«t  ar«  In  tdtfttmc  ar>d  ttdinlcal 

oecupationt. 


which       produce  antibiotics. 
Physiologists  investigate  the  effect 
of  drugs  on  body  functions  and  vital 
processes     Pharmacologists  and 
zoologists  stud>  the  effect  of  drugs 
on     animals     Virologists  grow 
viruses,  develop  vaccines,  and  test 
them  ih  animaU   Botanists,  with' 
their  special  knowledge  of  plant 
life,  contribute  to  the  discovery  of 
botanical  ingredients   for  drugs. 
Other  biological  scientists  include 
pathologists,  who  study  normal  and 
^bnormal  cells  or  tissues,  and  tox- 
icologists,*  who  are  concerned  with 
the  safety,  dosage  levels,  and  the 
compatibi  lity  of  differen  t  d  rugs. 
Pharmacists  perform  research  in 
product    development,  studying 
many  forms  of  medicines  at  various 
stages  of  production!  Some  set 
specifications  for  the  purchase  and 
manufacture  of  materials,  and  han- 
dle   correspondence    relating  to 
products  Drug  manufacturers  also 
employ  physicians  and  veterinari* 
ans. 

Engineers  make  up  a  sm^ll  fspc- 
tion  of  scientific  gnd  technical  w'br- 
kers.  Chemical  engineers  (D.O.T. 
008.08 1 )  design  equipment  and 
devise  manufacturing  processes.  In-^ 
dastriai  /engineers  ( D.O.T.  0 1 2.08 1 , 
.168,  .187.  .188,  and  .281j  plan 
equipment  layout  and  workflovy  to 
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maintain  efficient  use  of  pjant 
TaciliUes  Mechanical  engineers 
(DOT  007081,    151,    18L  and 

187)  coordinate  the  msullation 
and  maintenance  of  stenlizing, 
heating,  cooling,  humidif\mg,  and 
ventilating  equipment 

technicians  JDOT  0''3  38 1 , 
078  128,    168,    281,    381,  and 

68"*  J  represent  about  one-founh  of 
the  drug  !nduslr\'s  scientific  and 
technical  workers  Laborator\  tests 
p4a>  an  important  part  in  the  detec- 
tion and  diagno^^is  of  di^ase  and  in. 
the  discover)  of  medicine^  Labora- 
tor>  technicians  perforci  these  le^t^ 
under  the  direction  of  sc»cn:istv  m 
such  areas  as  bactenologv / 
biochemislr> ,  microbiok>gs ,  wrolo- 
g\  Uhc  siud\  of  vixuvev),  and 
c>lolog>  (anal>  SIS  of  cells) 

Administrative,  Cltrual.  and  Related 
(ice  u  pot  ions  About  I  out  of  ever)  3 
wOfkers  in  drug  manufacturing/^  in 
an  admrnislray^e,  dcVical,  ^.^l^uliier 
office  rjob   At  the  top  of  the  ad- 
ministrative group  are  the  execu- 
lives  wtio^^ake  pohcv  decisions 
concerning  matters  uf  finance,  mar 
keting,  and  research    Other  ad 
ministrative  and-  executive  workers 
arc  Accountants,  lawvers,  purchaj>^ 
ing  agents,  personnel  and  industnal 
relations  workers,  and  advertising 
and  marketing  research  workers 
-Clerical  employees  keep  records  on 
personnel,  payroll.  „raw  material:*, 
sales,  shipments,  and  plant  mam 
tenance 

JPharmaceutical  detaders  (DOT, 
266  158),  often  called  pharmaceu 
tical  representatives,  describe  their 
companies'  products  to  practicing 
and    teaching    physicians,  phar 
macisls,  dentists,  and  hospital  ad 
ministrators 

Plant  Occupations  tNearl)  half  of 
the  industry's  employees  work  in 
plant  jobs  The  majority  pf  these 
workers  can  be  divided  intq  three 
major  occupational  groups  pfoduc 
tion  or  processing  workers, x  who 
ijperatc  the  drug  producmg  etjuip 
ment,  maintenance  workers,  v-ho 


Pharmactutlcal  dttalltr  ch*ck%  hos- 
pital drug  suppllts, 

install,  maintain,  and  repair  this 
equipment  and  shipping  clerks, 
truck  timers,  and  material  han- 
dlers,* who  help  transport  the  drugs 
Pharmaceutical  operators  ( D  O.T 
559  782>  contri»I  machines  that 
produce    tablets,    capsules,  oint- 


Pharmaceutical  optrator  fills  capsules 
with  powdtrtd  medication, 
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ments,  and  medicinal  solutions. 
Granulator  machine  operators 
(D.O.T.  559.782)  tend  milling  and  , 
grinding  mac-hines  that  reduce  mix- 
tures to  particles  of  designated 
sizes,  Compounders  (DOT 
550.885)  tend  tanks  an^  kettles  in 
v^hich  solutions  are  mixed,and  com- 
pounded to  make  up  creams,  oint- 
ments, liquid  medications,  and 
powders.  Compressors  (D,O.T 
556,782)  operate  machines  that 
compress  ingredients  into  tablets. 
Pill  and  toBlet  coaters  (D.OT. 
554  782),  often  called  capsule 
coaters,  control  a  battery  of 
machines  that  apply  coatings  to 
tablets  which.  flavor,  color, 
preserve,  add  medication,  or  con- 
trol disintegration  lime  Tablet 
testers  (DOT.  559.687)  inspect  * 
tablets  for  hardness,  chippage,  an*d 
weight  to  assure  conformity  with 
specifications. 

Ampoule  fillers  (D.O.T.  559.Ji85 ) 
opverate  machines  that  fill  small 
glass  containers  wit)i  measured 
doses  of  liquid  drug  products  Am-* 
poule  examiners  (  D.O  T.  ^559.687 ) 
examine  the  ^mpoul^s  for 
discoloration,  foreign  particles,  and 
flaws  in  the  glass. 

After  the  drug  product  is 
prepared  and  inspected,  it  is  bottled 
or  packaged  Most  of  the  packaging 
and  bottle  filling  jobs  are  done  by 
-semiskilled  workers  who  operate 
machines  that  measure  exact 
amounts  of  the  product  and  seal 
*  containers. 

The  drug  industry  employs  many 
skilled  maintenance  workers  to  as- 
sure that  production  equipment  is 
operating  properly  and  to  prevent 
costly  breakdowns.  Included  among 
maintenance  workers  are  power 
plant  operators  who  are  responsible 
for  'high  pressure  boilers,  tur- 
bogenerators, compressors, 
refrigeration  equipment.,  and  plant 
water  systems,  electricians  who^*-^ 
stall,  maintain*  and  repair  the  vari- 
ous types  of  eledlncal  equjf>mcnt».^  y 

plumbers  who  install  and  maintain  . 
heating,  plurflbing,  and  pumping 
systems,  machinists  who  make  and 
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perience.  employees  ma>  advance  broad  knowledge  of  drug  manufac- 
to  more  skilled  jobs  in  their  depan-    turing  operations  beforfe  being  asr 


Compoundtr  unds  Unk  In  whtch  toiu 
ttont  ar«  mfx^d. 

repair  metal  parts  for  machmes  and 
equipment,  and  instrument 
repairers  who  periodically  inspect 
instruments  and  controls  and  repair 
or  replace  malfunctioning  parts. 

Plant  workers  who  do  not 
operate/)r  maintain  equipment  per- 
form a  vfl-iety  of  other  tasks.  Some 
drive  trucks  to  make  deliveries  to 
other  parts  of  the  pfant;  some  load 
3nd  unload  trucks  and  railroad  cars, 
others  keep  inventory  records.  The 
industry  also  employs  custodial 
workers,  such  as  guards  and  jani- 
tors, whose  duties  are  similar  to 
those  of  such  workers  in  other  in- 
dustries.      •  '  - 

Training,  Other  Qualifications, 
, and  Advancement 

The  training-  requirements  for 
job&in  the  drug  industry  range  from 
a  fe^  hours  of  on-the-job  training  to 
years  ofpreparation. 

For  production  and  maintenance 
occupations,  drug  manufacturers 
generally  hire  inexperienced  work-^ 
ers  and  train  them  on  tl)e  job;  high 
school  graduates  are  preferred  by* 
most  firms  Beginners  in  production 
jobs  assist  experiegced  workers  and 
learri  .the  operation  of  the 
processing  equipment »  With  ex- 


ments  Most  maintenance  jobs  are 
filled  by  people  who  start  as  helpers 
to  «lectricians,j)lumbers,  machin- 
ists, and  other  craft  workers. 

Many  companies  encourage 
production  and  maintenance  work- 
ers to  take  courses^relat^d  to  their 
jobs  in  local  schoo  s  and  technical 
institutes,  or  to  enrdll  in  correspon- 
^  dence  courses  Some  companies 
reimburse  the  workers  for  part,  or 
all.  of  the  tuition 'Skilled  produc- 
tion and  maintenance  workers  with 
leadership  ability  ^ma>  advance  to 
supervisory  positicjns. 

For  technicians  in  the  drug  indus- 
try, methods  of  qualifying  for  jobs 
vary  in  many  Svays  ^ost  techni- 
cians enter  the  field  with  a  high 
school  education  and  advance  to 
jobs  of  greater  responsibility"  with 
experience  and  additional  formal 
education     However,  companies 
prefer  to'hire  graduates  of  technical 
institutes  or  junior  colleges,  or 
those  who  have-completed  college 
courses    in    chemistry,  biology, 
mathematics,  or  engineering.  In 
many  firms,  inexperienced  vvorkers 
begin  as  laboratory  helpers  or'aides, 
performing  routine  *jobs  such  as 
cleaning,  and  arranging  bottles,  test 
tubes,  and  other  equipment. 

The  experience  required  for 
nigher  levels  of  technician  jobs  var- 
ies from  company  to  company. 
Generally,  a  minimum  of  I  year  of 
experience  is  required  for  assistant 
technician  jobs,  3  years  for  techni 
cian,  6  years  for  senior  technician, 
and  1 0  years  for  technical  as- 
'  sociate.  Some  companies  re<juire 
senior  technicians  and  technical  as- 
sociates to  complete  job-related 
college  courses. 

For  mbst  scientific  and  engineer- 
ing jobs,  a  bachelor  of  science 
degree  is  the  minimum  require- 
ment. Some  companies  have  formal 
training  programs  for  college  grad- 
uates with  engineering  ^nd  scien- 
tific backgrounds.  These  •  trainees 
work  for  brief  periods  in  the  various 
divisions  of  the  plant  to  gain  a 


signed  to^  particular  department. 
In  othei^ firms,  newly  employed 
scientists  and  engineers  s^are  im- 
mediately assigned  to  a  specific  ac- 
tivity such  as  research,  p^t;pcess 
development,  production,  or  s^les. 
Drug  manufacturing  compartt^es 
prefer  to  hire  college  graduates^  ^ 
particularly  those  with  strong  scien-\ 
tific  backgrounds  as  pharmaceuti- 
cal detailers.  Newly  employed  phar- 
maceutical representatives  com- 
plete rigorous  formal  training  pro- 
grams revolving  around  their  com- 
panies' product  lines. 

Job  prospects  and  advancement 
are  usually  best , for  professionals 
with  advanced  degrees.  Some  com- 
panies offer  training  programs  to 
help  scientists  and  engineers  keep 
abreast  of  new  developments  in 
their  fields  and  to  develop  adminis- 
trative skills.  These  programs  may 
include  meetings  and  seminars  with 
consultants   from   various'  fields. 
Many      companies  encourage 
-scientists  and  engineers  to  further 
their    education,    some    provide . 
financial  assistance  nfor  this  pur- 
pose    Publication    of  scientific 
papers  is  also  encouraged. 

Employment  putiook 

Drug  manu^cturing  employment 
IS  expected  to  grow  about  as  fast  as 
the  average  for  all  industries 
through  the  mid-l980!!s.  Most  job 
openmgs,  however,  will  result  from 
the  need  to  replace  experienced 
workers  who  retire,  die,  or  transfer 
to  other  fields  of  work. 

The  demand  for  drug  products  is 
expected  to  grow  very  rapidly.  De- 
mand will  be  stimulated  primarily 
by  population  growth,  particularly 
the  growing  number  of  older  peopl^ 
who  require  mpre  health  care 
services,  and  the  growth  of  cov- 
erage under  comprehensive  heahh 
insurance  programs  including 
Medicare  and  Medicaid.  Other  fac- 
tors which  are  expected  to  increase 
the   demand   for  drugs  include 
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greater  personal  income,  the  rising 
health  consciousness  of  the  general 
public,  and  the  discover)  of  new 
drugs  to  treat  illnesses  not  yet 
'  responding  to  therapy  A  continued 
41SC  in  drug  sales  to  other  countries, 
particularly  developing  countries 
with  mounting  health  care  require 
menis,  also  is  anticipated. 

The  industry's  employVnent  will 
not  increase  as  rapidly  as  the  de 
mand  for  drug  products.  Because 
technological  improvements  in 
production  methods  will  increase 
output  per  worker  The  more 
widespread  use  of  automatic 
processing  and  control  equipment 
in  operations  formerly  done  by 
hand  will  tend  to  reduce  labor 
requirements,  particularly  m  plants 
where  common  dcugs  are  mass 
produced.  For  example,  mixing  and 
granulating  processes,  which 
precede  tableting,  have  become 
completely  mechani2ed  in  some 
plants  Computers  in  quality  con 
trni  systems  are  used  to  eliminate 
computational  errors  in  analysis 
and  testing  and  to  speed  up  prodiic 
tion  and  shipment 

Rates  of  employment  growth  will 
vary  among  occupations.  The  num- 
bers of  scientists,  engineers,  techni- 
cians, and  Aiaintenance  workers  are 
expected  to  increase  faster  thaH 
those  of  other  occupational  groups 
in  the  industry.  Demand  for 
scientists,  -engineers,  and  techni- 
cians will  be  spurred  by  continued 
expansion  of  research  and  develop-, 
ment  activities  More  skilled  main- 
tenance worljers '(such  as  electri- 
cians, machinists,  plumbers,  and  in^ 
strument  repairers)  wjll  be  needed 
to  service  the  growing  amount  of 


automatic  processing  and  control 
equipment.  Employment  of  ad- 
ministrative and  clencal  workers  ts 
expected  to  increase  moderately, 
however,  most  semiskilled  plant  oc- 
cupations are  expected  to  increase 
slowly,  as  more  processes  are 
adapted  to  automatic  equipment. 

Unlike  many  other  manufactur- 
mg  industncs,  drug  industry  em- 
ployment IS  not  highly  sensitive  to 
changes  m  economic  conditions. 
Thus,  even/dunng  penods  of  high 
unemployment,  work  is  likely  to  be 
relatively  ^ble  in  the  drug  indus- 
try. 

Earning!  and  Working 
Conditions 

Earnings  of  plant  workers  in  the 
drug  industry  are  hi^er  than  the 
average  for  all  manufactunng  in- 
dustnes.  For  example,  in  1 974, 
production  workers  in  the  drug  in- 
dustry averaged  $4.62  an  hour, 
while  those  in  manufactunng  as  a 
whole  averaged  $4.40  an  hour. 

National  wage.^  data  are  not 
available  for  individual  occupations 
in  the  drug  mdustry.  However, 
statements  on  specific  occupations, 
such  as  chemist,  pharmacist,  and 
technician,  in  other  parts  of  the 
Handbook,  will  give  general 
earnings  information. 

Some  employees  work  in  plants 
that  Operate  around  the  clock--3 
shifts  a  day,  7  days  a  week.  In  most 
plants,  workers  receive  extra  pay 
when  assigned  to  second  or  third 
shifts.  Since  drug  pVoduction  is  sub- 
ject to  little  seasonal  variation, 
work  is  steady. 

Working    con'ditions    in  dcug 
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plants  are  better  than  id  most  other 
manufactunng  plants.  Much 
emphasis  is  placed  on  keeping 
equipment  and  vrork  areas  clean 
because  of  the  danger  of  con- 
tamination to  drugs.  Plants  are 
usually  air-coi^itioned,  well- 
lighted,  and  quiet.  Ventilation 
systems  protect  workers  from  dust, 
fun/ies,  and  disagreeable  odors.  Spe- 
cial precautions  are  taken  to  pro- 
tect the  relatively  small  number  of 
employees  who  work  with  infec- 
tious cultures  and  poisonous  chemi- 
cals. With  the  exception  of  work 
performed  i^y  material  handlers  and 
maintenance  workers,  most  jobs 
require  little  physical  effort.  The 
frequency  of  injuries  in  drug  manu- 
facturing has  been  about  half  the 
average  for  all  manufactunng  in- 
dustries. 

Some  of  the  industry's  produc- 
tion and  maintenance  employees 
are  merpbers  pf  labor  unions.  Jhe 
pnncipal  unions  in  the  industry  are 
The  Oil  Chemical  and  Atomic 
Workers  International  Union,  the 
International  Chemical  Workers 
Union,  and  Distnct  50,  United 
Steel  Workers  of  Amenca  (Ind.). 

Sources  of  Additional 
Information 

For  information  ab<#bt  careers  in 
drug^  manufacturing,  write  to  the 
personi\el  departments  of  in- 
dividual arug  manufacturing  com- 
panies and  to> 

Pharmaccuiicul  MaWfaciurcrs  Assoclaiion, 
1155  Fiflccmh/Sl  NNV  NVashingion, 
DC  20005     /  ^ 


OCCUPATIONS  IN  THE 
ELECTRONICS  INDUSTRY 


An,   astronaut,    a    doctor,  a 
mechanic,  and  a  business  executive 
all  have  sonicthing  in  common; 
without  electronic  ^devices  they 
would  be'  unable  tcTTlo  much  of 
their  work.  We  would  never  have' 
reached   the  moon   without  the 
thousands  of  people  working  m 
electronics  research  and  produc- 
tion.  Nor^  would  doctors  be  able  to 
*  diagnose  and  treat  many  diseases 
without       modern  etectronic 
machines    Mechanics   Use  elec- 
tronic te^tmg  equipment  to  locate 
m^functioning  parts  in  numerous 
type§'  of  machines  and  engines. 
Business  executives  also  owe 'a  lot 
to  electronics  Electronic  compu- 
ters, for  example,  have  helped  them 
in  such  areas  as  inventor>*  control,"^ 
market  research,  and  production 
scheduling. 
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Nature  and  Location  of  the 
^  Induttry. 

The  electronics  industry  dales 
back  to  the  early  1920's  when  the 
first  radios  were  produced  By  the 
end  0/  World  War  11,  the  industry 
had  diversified  its  production  to  in- 
clude defense  equipment.  With  the 
de^velopment  of  television  and  the 
computer,  the  electronics  industry 
expanded  even  further  to  manufac^ 
ture  a  wide  range  of  products. 

Today,  the  industry  is  divi<fed 
into  four  main  market  s^reas* 
government  products,  industrial 
products,  consumer  products,  and 
components  Products  sold  to  the 
government  make  up  a  large  por- 
tion of  electronic  sales.  Included  in 
government  purchases  are  widely 
different  products  such  as  missile 
and  space  guidance  systems,  com- 


munications systems,  and  other 
electronic  goods  uscd^in  mcdicme, 
education,  crime  detection,  and 
traffic  control, 

Electronic  products  have  become 
an  icnportant  pah  of  daily  busmess 
Operations.  Industrial  purchases  in- 
clude computers,  radio  and  televi- 
sion broadcasting  equipment,  and 
production  control  equipment. 

Consumer  products  are  prdbably 
the  most  familiar  types  of  electronic 
products.  Every  day  thousands  of 
people  buy  television  sets,  radios, 
microwave  ovens,  stereos,  and  cal- 
culators. 

Components  are  needed  to 
manufacture  and  repair  electronic 
products.  Some  of  the  most  well- 
known  comjionents  ire  capacitDrs, 
switches,  transistors,  relay^,  televi- 
sion picture  tubes,  and  amplifiers.^ 

Nearly  1.5  rfiillion  workers  were 
employed  in  the  electronics  indus- 
try in  1974.  About  1^025,000 
worked  in  plants  that  produce  end 
products  for  government,  industri- 
al, and  consumer  use.  The  rest 
worked  in  plants  that  made  elec- 
tronic components. 

Electronics  manufacturing  v^jprk- 
ers  are  located  in  all  parts  Of'the 
cou^rtry,  biit  the  majority  of  the  jobs 
1974  were  in  eight  States: 
California,  New  YorTc,  Illinois,  Mas- 
sachusetts, Pennsylvania,  Indiana, 
New  Jersey,  *ahd  Texas. 
Metropolitan  areas  with  large  num- 
bers of  electronics  manufacturing 
workers  include  Los  Angeles, 
Chicago,  Nfew  York,  Philadelphia, 
Newark,  Boston,  Baltimore,  Indi- 
anapolis, and  Dallas. 

In  addition  to  electronics  manu- 
facturing plants,  electronics  work- 
ers were  employed  by  the  Federal 


Government,  in  activities  such  as 
research,  development,  and  con- 
tract negotiation^  Universities  and 
nonprofit  research  centers  em- 
ployed a  relatively  smair  number  of 
electronics  workers, 

Occupatlont  In  tha  Industry 

A  wide  variety  of  jobs  exists  in 
the  electronics  manufacturing  in- 
dustry.  More  than  half  of  all  work- 
ers are  in  plant  jobs  that  include 
production,  maintenance,  transpor- 
tation, and  service  occupajtions. 
The  rest  are  scientists,  engmeers, 
and  other  iechnical  workers,  and 
administratiW-  clerical,  and 
salesworkers.  ^\ 

Professional  and  Technical  Occupa- 
tions. The  electronics  Tmlustry  is 
very  dependent  on  research^and 
development.  As  a  result,  a  larg^^ 
proportion  of  its  workers  are  in^n- 
gineering,    scientific,  and/other 
technical    jobs.    Engine^ers  and^ 
scientists  alone  make  up  about  1  ^ 
out  ofevery  9  electronics  workers.  / 
Electrical   and  electronics  ei^- 
gineers,  the  largest  group  of  en^ 
gineers  ia  the  industry,  work  on 
research  and  development,  produc- 
tion, and  quality  control  problems. 
Most  of  these  engineers  are  highly 
specialized  and  may^  work  in  a 
specific  area  such  as  the  design  and 
implementatipn  of  solid-state  cir- 
cuitry in  radar,  conjputers,  and  cal- 
culators. 

Mechanical  engineers  help 
develop  new  products,  too}s<  and 
equipment  by  setting  requirements 
for  the  strength  of  materials  and 
designs.  Industrial  engineers  work 
on  production  problems  such  as 
devising  more.efiicient  methods  in 
m^ufacturing  processes  or  plant 
layout.  Chemical,  metallurgical, 
and  ceramic  engineers/also  work 
for  electronics  complies. 

Physicfsts  work  on  research  and 
development  projects  such  as 
devejoping  uses  for  solid-state  cir- 
cuitry or  designing  integrated  cir- 
cuils  for  satellites. 
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-^Chemists  and  metallurgists  vrork 
mainly  in  research  and  in  matcriak 
preparation  and  testing  Mathe 
maticians  and  statisticians  help  en 
gineer^  aiid  scientists  on  complex 
mathematical  and  sutistical 
problems,  especially  in  the  design 
of  military  and  space  equipment 
and  compulj^  Statisticians  also 
are  employed  in  quality  control, 
production  scheduling,  and  sales 
analysis  and  planning  Industrial 
designers  are  concerned  with,  the 
design  of  electronic  products  and 
the  equipment  used  to  manufacture 
them. 

Technickins— such  as  electronics 
technicians,  drafters,  engineering 
aides  laboratory  technicians,  and 
mafhematicaJ  assistants— make  up 
about  I  ou.t  of'every  20  electronics 
manufacturing  workers  Many  elec- 
tronics technicians  help  engineers 
design  *  and  build  experimental 
m<)dels  They  also  set  up  and  repair 
electronic  equipment  for 
cilstomer^  Other  electronics 
technicians  do  complex  inspection 
and  assembly  work  Drafters^ 
prepare  drawings  from  sketches  or 
specifications  furnished  by  en- 
gineers 

'  Engineering  aides  assist  en 
^ineers  by  making  calculations, 
Sketches,  and  drawings,  and  testing 
electronic  components  and 
systems  Laboratory  technicians 
help  physicists,  chemists,  and  en- 
gineers in  laboratory  analyses  and 
experiments  Mathematical  t 

assistants  follow  procedures  out-' 
lined  by  mathematicians  to  solve 
problems  They  al$o  operate  test 
equipment  to  develop  cojnputers 
and  other  electronic  prcxldcls. 

Technical  writers  ofe pare  train- 
ing' and  technicaK  manuals  that 
destribe  the  op^ation  and  main- 
tenance of  electrom£_5^ 
They  also  preparg'catalp^,  product 
literature,  and  contp^t  proposals- 
Technical  illustraUyfs'draw  pictures 
of  electronic  eqiifpment  for  techni 
cal  publicatiops^d  sales  literature. 


•workers  in  electronics  manufactur- 
ing has  an  administrative  or  other 
office  jo^  Administrative  workers 
include  purchasing  agents,  sales  ex- 
ecutives, personnel  specialists,  ad- 
vertising workers,  and  market 
researchers.  Secretaries,  typists, 
and  business  machine  operators  are 
among  the  thousands  of  oil?er  office 
workers  employed  by  electronics 
firms  A  growing  proporuon  of 
these  office  workers  operate  com- 
puters. 

Plant  Occupartons  About  hair  of 
electronics  manufacturing  em- 
ployees work  in 'plant  operations, 
assembly,  capacitor  and  coil  wmd- 
ing,  inspecting,  machining,  fabricate 
ing,  processing,  and  maintenance. 

Assembly  Occupations  ( D.O.T. 
729.884,  720.884,  726.781  and 
•  884).  Assemblers,  most  of  whom 
are  semiskilled  workers,  make  up 
the  largest  group  of  employees. 
Most  end  products  are  assembled 
by  hapd  with  small  tools,  soldering 
irons,  and  light  welding  machines. 
Assemblers  use  diagrams  to  guide 
their  work.  Some  assembly  is  done 
by  following  instructions  presented 
on  colo^  slides  and  tape  recordings. 
Color  slide  projectors  flash  a  pic- 
ture of  an  assembly  sequence  on  a 
screen,  while  the  assembler  listens 
to  recorded  directions. 

Precision  assemblers  and  elec- 
tronics technicians  install  com- 
ponents and  subassemblies  in  com- 
plex products  such  as  missiles.  They, 
also  help  make  experimental 
models.  Most  of  these  workers  are 
employed  in  -the  manufacture  of 
military  and  industrial  electronic 
equipment. 

Machines  are  used  in  some  as- 
sembly work.  For  example,  in 
putting  together  circuit  boards,  au-  - 
tomatic  machines  often  are  used  to 
position?  component^  on  boards  and 
to  solder  connections.  Here  the  as- 
semblers work  as  machine  opera- 
tors or  loaders.  Most  components 
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repetitive  operations.  Even «  some 
types  of  miniaturized  semiconduc- 
tors and  other  components,  made 
with  parts  small  enough  to  pass 
throu^  a  needle's  eye,  are  assem- 
bled by  machines. 

Hand  assembj^  needed  for 
some  Items,  suclT^  receiving  tubes 
and  some  typ^  of  resistors  and 
diodes.  Hanji  assemblers  may  per- 
form only  a  single  operation  as 
components  ^  move  down  the 
production  line,  but  some  put 
together  complete  compbrjerHs. 
Tiny  parts  often  are  assembled 
under  magnifying  len^  '  or 
microscopes.  Precision  welding 
equipment  may  be  used  to  weld 
connections  in  microminiature 
components  and  circuit  assemblies. 

Machining  Occupations.  Machining 
workers  are  needed  in  most  elec- 
tronics manufacturing  plants,  par- 
ticularly for  military,  space,  and  in- 
dustrial .  products.  Machine;tooI- 
operators  and  machinists  make 
precise  metal  parts.  Toolmakers 
construct  and  repair  jigs  and  fix- 
tures that  hold  metal  while  it  is 
being  stamped,  shaped,  or  drilled. 
Diemakers  build  metal  forms  (dies) 
used  in  stamping  and  forging  metal. 

Fabricating  Occupations,  Fabricat- 
ing workers  are  employed  in  many 
electronics  manufacturing  plants. 


AdmiiiJstfative,  Clerical,  arid  ^t€^  ^are  put  together  by  machines,  since 
.  iat^Occupations  About  I  out  of  4    their  assembly  involves  simple  and 


AtMmbltrt  makt  up  tht  l«pg«tt  group 
of  oloctronfct  Industry  tmployoot. 
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but  most  are  in  plants  that  makejj 
dustriaf  products  Shcet:;nctal 
workers  make  frames,  cha^is,  and 
cabinets.  Glass*  blowers  And  glass 
lathe  operators  (D.OX^  674.782) 
make  tubes  for  ex'^^mentation 
4nd  development  work 

In  electron  tube  manufacturing, 
spcAal  fabric^ing  workers  are  em- 
ployed   For  example,  grid  lathe 
operators  (DOT   "^25  884)  v^ind 
fine  wire  around  two  heav>  parallel 
wires  to  make  grids  (devices  in 
tubes  that  control  the  flov<rof  e!^ 
trons)  Other  fabricating  workeH 
include     coil     winders  (DOT 
724  "^81  and  884),  crystal  grinders 
and  finishers  (DOT  726  884 ),  and 
punch    press    operators  (DOT 
617  885). 

Processing  Occupations.  Many  elec- 
tronics wprkers  process  or  prepare 
parts  for  assembly.  Electroplaters 
and  tinners  (D.O.T.  501.885)  coat 
parts  with  metad,  ahodizers  (D.OT. 
501  782)  treat  these  parts  in  elec- 
trolytic  and  chemical  baths  to 
prevent        corrosion,  Other 
^  processing  workers  also  coat  elec> 
*  tronic  components  with  waxes,  oils, 
plastfcs,  or  other  materials.  Some 
operate  machines  which  encase 
^  microminiature    components  in 
pl^tic  Silk  screen  printers  {D.O.T 
7^6  887)  print  patterns  on  circuit 
boards  aM  on  parts  of  electronic 
components     Etching  equipment 
operators    (DOT.  590.88^^:i-rfo 
chemical  etching  of  copper  oi^  cir- 
cuit boards. 

Operator's  of  infrared  ovens  and 
hydrogen  ^  furnaces  (D.O.T. 
590  885)  remove,  moisture  and 
foreign  deposits  from  c^mic, 
metal,  and  glass  parts/fn  tube 
manufacturing,  exlutttSt  operators 
(DOT.  725.884)  and  sealers 
.(DOT  692.885)  operate  gas 
flame  machines  that  clear  tubes  of 
impurities,  e^aust  the  gas,  and  seal 
the  tubes. 

Inspection  Occupations.  Inspection 
begins  when  raw  materials  e^ter  the 
plant  and  continues  through  manu- 
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Painters,  plumbers,  pipefitters,  car- 
penters>  and  sheet-metal  workers 
also  are  employed  in  elecCronics 
plants. 


facturing  Some  inspection  jobs 
require  electronics  technicians  who 
have  years  of  experience.  These 
jobs  are  commonly  found  in  com- 
plex production  work  such  as  the 
manufacture  of  computers  and  Other  Plant  Occupations.;  Many 
spacecraft.  Most  inspectors,  ho>-  workers  move  arid  handle  maten- 
ever,  do  not  need  extensive  techni-  als.  Forklift  operators  stack  crates 
cal  training.  \  in  warehouses,  and  load  and  unload 

Some  inspectors  check  incoming'  trucks  and  boxcars.  Truclcdnvers 
parts  and  components  supplied  by    move  freight  outsid^e  the  plant.  The 


other  firms.  The>  may  have  job  ti 
ties  that  indicate  the  work  they  do, 
such  as  incoming  materials  inspec- 
lor  or  plating  inspector. 
.  During  manufacturing,  com- 
ponents are  either  checked 
mahually  b>  workers  using  test  me- 
ters or  routed  mechanicall>  through 
automate  test  equipment. 
Although  many  of  these  workers 
simply  are  called  testers,  others 
have  job  titles  that  reflect  the  type 
of  components  they  inspect,  such  as 
transformer-tester  or  coil-tester. 
Some  automatic  equipment  can 
check  components,  produce  a 
punched  tape  of  the  resuFts,  and 
sort  the  components  intd  batches 
for  shipping.  Workers  who  feed  or 
monitor  automatic  equipment  often 
are  called  test-set  operators  or  test- 
ing-machijie'operators. 

Electronic  assembly  inspectors 
(DOT.  722.281)  examine  assem- 
bled products  to  make  certain  that 
they  conform  to  blueprints  and 
specifications.  They  inspect  wiring,' 
electrical  connections,  and  other 
critical  items  to  make  sure 
everything  will  work  properly. 

Maintenance  Occupations.  Many 
workers  repair  and  maintain 
machinery  and  equipment.  Skilled 


industry  also  employs  guards  and 
janitors. 

(Detailed,  discussions  of  profes-^ 
sional,  technical,  mechanical,  and ' 
other  occupations,  found  not  only 
in  electronics  manufactunng  plants, 
but  also  in  other  industnes,  are 
presented  elsewhere  in  the  Hand- 
book in  sections  covering 'the  in- 
dividual occupations. ) 

Training,  Othar  Qualifications, 
and  Advancamant 

4 

Training  requirements  for  jobs  in 
electronics  manufacturing  plants 
range  from  a  few  hours  of  on-the- 
job  training  to  years  of  specialized 
preparation.  Beginnmg  engineenng 
jobs  usually  are  filled  by  recent  col- 
lege graduates,  but  some  positions 
call  for  advanced  degrees.  A  small 
number  of  workers  without  college 
degrees,  however,  are  upgr'aded  to 
prdfessional  engineenng  classifica- 
tions from  occupations  such  as  en- 
gineering assistant  and  electronics 
technician.  Workers  who  become 
engineers  in  this  way  usually  take 
advanced  electronics  courses  in 
night  school  or  in  other  training 
{programs.  To  keep  up  with  new 
developments  ana  to  qualify  for 
promotion,  professiona(  and  techni- 


electricians  are  responsible  for  the    cal   personnel  obtain  additional 


proper  operation  of  electrical 
equipment;  machine  and  equip- 
ment repairers  make  mechanical 
repairs;  maintenance  machinists 
and  welders  build  and  repair  equip- 
ment and  fixtures.  Air-conditioning 
and  refrigeration  mechanics  work 
in  air-conditioned  plants  that  have 
special  refrigerated  and  ^dust  free 
rooms  to  protect  sensitive  p^rts. 


training,  r^ad  technical  publica- 
tions, and  attend  lectures  and 
technical  demonstrations. 

Almost  all  mathematicians, 
physicists,  and  other  scientists  em- 
ployed in  electronics  manufactur- 
ing have  college  degrees;  most  have 
advanced  degrees. 

Technicians  generally  need  spe- 
cialized tr.aihing  to  quaTify  for  their 
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jobs  Most  eleardnics  technicians 
attend  either  a  public,  private,  or 
Armed  Forces  technical  school 
Some  complete  I  or  2  >ears  of  col 
lege  in  a  scientific  or  engineenng 
f\eld,  and  some  receive  trainmg 
through  a  3  or  4  >ear  apprentice- 
ship program  High  school  gradu 
ates  who  have   had  courses  in 
mathematics    and    science,  are 
preferred  for  .appreniiceship  pYo- 
,  grams 

Some  workers  advance  to  elec 
tronics  technician  positions  from 
jobs  sucK  as  tester  or  Jaborcttor> 
assistant  A  relativel)  smairnumber 
of  plantworkers  become  techni- 
cians  Opportunities  for  advance 
ment  are  improved  b>  tailing  cours 
es   either   in   company  operated 
classes,  night  school,  junior  college, 
or  technical  school,  or  b>  cor^ 
respondence. 

Electronics    technician's  heed 
good  color  vision,  manual  dexterity, 

'^and  good  eye  hand  coordination 
Some  technicians  who  test  radio 
transmitting  ^quipmefnt  must  hold 
licenses  from  the  Federal  Commu- 
nications ;Commission  as  first-  or 
second-claiss    commercial  radio- 

,   telephone  operator^ ' 

Drafters  usually  takp  courses  in 


drafting  at  a  trade  or  technical 
school,  a  few  have  completed  a  3^ 
.or  4  >ear  apprenticeship.  Under  An 
informal  arrangement  with  tfteir 
employers,  some  qualify  fo^  both 
on  the  jotr  training  and  part-time 
schooling.  Because  many  ^fters  in 
this  industry  must  und^tand  the 
basic  pnnciples  of  electronic  cir- 
cuits, they  should  study  basic  elec- 
tronic theory. 

Technical  writers  must  have  a 
.flair  for 'anting  and  are  usually 
required  to  have  some  technical 
traming.  Employers  prefer  to  hire 
vj;^se  who  have  had  some  technical 
institute   o[   college   training  in 
^science  or  engineering.  Many,  how 
ever,  have  college  degrees  in  Eng 
lish  or  journalism  and  receive  their 
technical  training  on  the  job  and  by 
^attending  companjr-operated  even- 
ing classes.  Technical  illustrators 
usually  have  attended  art  or  design 
schools. 

\  Many  tool  and  diemakers, 
machinists,  electricians,  and  other 
craft  workers  learn  their  trades  by 
completing  a  4-  or  5-year  ap- 
prenticeship, others  are  upgraded 
from  helpers*  jobs.  ,  ^ 

.Formal  training  is  not  necessary 
for  workers  entering  plant  jobs,  but 


^  a  high  school  diploma  or  its 
equivalent  is  sometimes  required. 
Job  applicants  may  have  to  pass  ap- 
titude  tests  and  demonstrate  skill 
for  particular  types  of  work.  A  short 
period  of  on-the-job  traihing 
generally  is  provided  for  inex- 
perienced workers.  Assemblers, 
testers,  and  inspectors  need  good 
vision,  good  color  perception, 
manual  dexterity,  and  patience. 

Requirements  for  administrative 
and  other  office  jobs  are  similar  to 
those  in  othje^*  industries.'  Some 
beginning  admihistrative  jobs  are 
open  only  to  college  graduates  with 
degrees  in  busing  administration, 
law,  accounting,  or  engineering.  , 
•^For  clerical  jobs,  employers  usually 
prefer  high  school  graduates  with 
training  in  stenography,  typing, 
bookkeeping,  and  office  machines. 


Pati«nc«  and  manual  daxtaHty  ara  naad4d  In  aoma  alactronica  aaaambly 


^Employmtnt  Outk>ok 

Empl^ment  '  ia  Electronics- 
manufacturing  is  expected  to  in- 
crease faster  than  the  average  for 
all  industries  through  the  mid- 
1980*s.  In  ^addition  to  the  'jobs 
resultfng  from  employment  growth, 
large^numbers  of  openings  will  arisec 
as  experienced  workers  retire,  die, 
or  take  jobs  in  other  industries.  . 

Production  ^    of  electronic 
products  will/increase  as  business 
exeeutives'3SSide  to  buy  more  com* 
puters  and  other  electronic  eiquip- 
ment  to  automate  paper  work  and 
production    processes.  Business 
spending  for  electronic  communi- 
cation  and  testing  equipment  also  < 
will  grow.  The  demand  for  tclevi-  ^ 
sion  receivers,  video  tape  record- 
ers, stereo  systems,  calculators, 
and  two-way  car  radios  will  rise  as 
population  and  personal  incomes 
grow.  Government  pjurchases  for  , 
defense  will  continue  to  account  for 
a  larB6  proportion  of  electronics 
mantifacturing  output.  An  ihcreas- 
ihgshare  of  government  purchases, 
!v6r,  is  likeb>to  be  for  dec- 
equmpiKfmused  in  medicine, 
^  [ion,    pollution  abatement, 
other  fields. 


634  • 

Although   employment   in  the 
electronics  industry  is  expected  to 
grow  over  the  lor^]|^n»  it  ihay  flue- 
.  tuate  from,  year  to  y^r,  because  of 
changes  in  economic  activity  and 
*  defense  spe ndi/ig..  As  a  result,  job 
openings  may  be  plentiful  in  scknfe 
years,  scarce  in  others. 
The  rates  of  employrfient  growth  . 
'will    vary    among  occHpational 
^groups  and  individual  occupations 
For  example,  employment  of  skilled 
jTiamtfenance-worker^  is  expected  to 
rise  at  a  more  rapid  rate  than  total 
employment,  because  of  tKe  need 
■  to jlpair  the  increasihg^.gmoupis' of 
conS^lex:  machinery  OnTf 
hand,  employmem  of  assemblers 
prob^yji^wiM  rise  at  a  slower  rate. 
,because,(M'  the  growing  mechaniza- 
tion and  aujomation  gf  assembly 
lindoperapons.  * 
'  Emplpyment      of  engineers, 
scientists,         technicians  is  ex- 
pected to  mcrease  faster  |han  total 
employment,  foecai/se  of'.coniinued 
high  eacpenditures  for  research  and 
development  and  the  manufacture 
of  more;  complex  products.  Among 
professional  and  technical  workers, 
the  greatest^lemand  will  be^for  en- 
gineers, particularjy  those  who  have 
a.backgrduod  ifi  certain  specialized 
fields,  such  as  quantum  mechanics, 
solid-^iate      circuitry;  /p.roduct 
design;  and  industrial  engineering.. 
Many  dpportunities  >.also  wiH  be 
available  for  engineers  in  sales  de- 
p^hments  because  the  industryJs 
products  will  require  sales  persion. 
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nel*  with  highly  technical 
backgrounds.  The  demand  for 
mathematicians  and  physiasts  will 
be  particularly  good  because  of  ex-' 
panding  research  in  computer  and 
laser  technology. 


,    Earnings  and  Wortcing 
Conditions 

As  shown  m  the  accompanying 
table,  in  1974  electronics  produc- 
tion workers  who  made  products 
for  government  aird^Tndusxrral  Use 
had  hjgher  average  hourly  eamin^ 
than-production  workers  in  manu 
FSCTurmg  a  wi^efe^^-i  ^tose  making 
other  electrqpic  products,  however, 
made  1^  than  the  average  for  all 
manufacturing  industries. 


Production 
K  otkfrs 
Q\  era  fie 
hourh 

earnings , 

•  1974 


All  maoufactunng 
*  industnes 

M^jor  ciccirontcs  manufac- 
tunng  lodustnes 
nov^rnmen!  and  indus 
ffisd  electronics  end 
products 
^ad)0  and  television 
receiving  se^s,  and 
phonographs  , 
*    Electron  tube^ 
Semiconductors.ahd 
other  components, 
except  tubes 


Working    conditions    in  elec- 
tronics   matiufactunng  compare 
favorably  with  those  in  other  mdus- 
tnes.  Plants  are  usually  welMighted, 
clean,  and  quiet.  Many.jrfants  are 
relatively  new,  and  are  located  in 
'  suburban  and  semjrural  areas.  The 
work  in  most  occupations  is  not 
strenuous  but  assemblv-Jine  jobs 
^ay  be  monotonous*  .  r    *  , 
'The  injui7  rate  in  electronics 
manufSkCturing  hc^tbeen  far  belt 
the  average  ia  manufacuiring^^::^ 
whole,  and  ihjul1ts,^^jm 
been  less  severe.  ^•^T'^ 
J   laiw   workers  in  Electronics 
manufacturing  are  union  membecs. 
The  principal  unions  are  the  In|er- 
national  Union  of  Elecvrical.  Radio 
and  Machine  ^  Workers?  Interna- 
tional Brotherhood  of  Electrical 
Workers;  International  Association 
of  MachThists  and  Aerospace  Wor- 
kers; and  the'  United  Electrical, 
Radio  and  Machine  Workers  of 
America  (Ind,). 


S4  40, 


4-66 


3.88 
4  33 

3  37 


SourcM  of  AddttfontI 
Informttlon 

Information  about  careers  in  this 
"field'^tan  be  obtained  from  the 
public  relations  departments  of 
electronics  manufacturing  compa- 
nies, the  unions  previously  ^jled, 
and  from: 

Electronic  Industrie!  Assocuuon.  2001  Eye 
St  NW  ,  Washington.  DjC.  20006.  ^  . 


OCCUPATIONS' IN  FOUNDRIES 


Metal  castings  produced  by 
^  foundc)  workers  are  cs&enljy  for 
^Ousands  of  products  ranging  frujn 
mi^ilcs  to  coolcing  utensils.  In 
1974;  ,abour  '340.000  people 
worked  m  the  foundry  industry 
Thousands  of  others  worked  in  the 
foundry  departments  of  '  plants 
which  make  and  u^  castings  m 
their  final  prodj^ct,  such  as  plants 
opcraied^^fefy  ftiamWacturers  of  au- 
tompWics  or  machme\ 

Casting  IS  a  metho^  of  forming 
metal  mto  mtncate  shApcs.  T8  cast 
metal,  a  mold  is  prepared  with  a 
cavit)  shaped  like  the  obje^^t  lu  be 
cast  Metal  is  then  melted  <ind 
poured,  into  the  mold  to  cool  and 


solidify.  The  strength  of  metal 
which  has  been  cast  makes  it  suita* 
bie  fur  many  household  and  indus- 
ttia!  Items 

Nature  and  Location  of  the 
Foundry  Industry 

Near!)  three-fourths  of  the 
foundry  mdustry^s  employees  work 
in  iron  and  stee!  foundnes  The 
remainder  work  m  plants  that  cast 
nonferrous  metals,  such  as  alu- 
mmum,  bronze,  and  zinc^Foyndnes 
usual!)  specialize  in  a  limited 
number  of  metals,  because  different 
methods  and  equipment  are  needed 
to  melt  and  cast  different  alloys. 


Foundry  wonktrs  txamin*  patttm  for  ship  prop«ll«r  cap. 


There  are  sirx  principal  methods 
of  casting,  each  named  for  the  typc"^ 
of  mold  used  In  the  most  common 
method,  green-sand  molding,  a  spe* 
cial  sand  is  paqked  arpund  a  pattern 
in  a  boxlike  centner  called  a  flask. 
After  the  pattern  ds  vyithdrawn,  mol- 
'  ,ten  m&taJ  is  poured  into  the  moid 
cavity  and  forms  the  desired  meta^ 
shape  Sand  m<)ids  can  be  usid  only 
,once.  A  second  method,  called  per- 
manent molding,  employs  a  metal 
mold  that  can  be  usdd  many  times^ 
Permanent  molding  is  used  chiefly 
for    casting,  nonferrous  metals. 
Precision    investrrient   casting,  a 
third  rnethod  (often  called  the  lost 
wax  process),  uses  ceramic  molds, 
A  wax  or  plastic  pajtem  is  coated 
with  refractory  cla^jL  after,  the  coat- 
ing hardens,  the  patten^' is  n:ielted 
and  drained  so  that  a  mold  cavity  is 
left  Castings  produced  frofn  these 
molds  are  precise  aird  require  little 
machining.  Shell  molding,  a  fourth 
process,  is  becoming  increasingly 
important.  In  this  method,  a  heated 
metal  pattern  is  covered  with  sand 
coated  with  resin.  The  sand  forms  a 
thin  shell  mold  that,  after  curing,  is 
stripped  from  the..pattem.  Castings 
produced  from  these  molds  are 
precise  and  have  a  smooth  surface. 
Diecasting,  a  fifth  process,  is  done 
mostly  by  machines  Molten  metal 
under  high  pressure  is  forced  into 
dies  from  which  the  castings,  are 
later    automatically    ejected  or 
removedj  by  hand.  A  sixth  metho<J, 
centrifugal  casting,  is  used  to  make 
pipe  ^d  other  products  that  have 
cylindrical  cavities.  Molten  metal  is 
poured  into  a  spinning  mold  where 
^centrifugal   force  distributes  the 
metalagidnstthe  walls  of  the  mold.  , 
Most  foundries  are  small.  Mjore 
*than  90  percent  employ  fewer  than 
250  workers,  although  several  o£ 
:  tHHargest  employ  niojce  than  5,000 
workers. 

'  Small  foundries  generally 
produce  a  variety  of  castings  in 
small  quantities.  They  employ  hand 
and  machine  molders  and" 
coremakers  (the  key  foundry  occu- 
pations) and  a  substantial  number 
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•  of  unskilled  laborers  ^rge  foun- 
dnes  are  often  highly  mechanized 
and  produce'  great  quantities  of 
ideflUcaJ  casungs  These  shops  em 
ploy     relatively     few  unskilled 
laborers,    because    cranes^  con- 
veyors, and  other  t>*pes  of  equip- 
ment replace  manual  labor  in  the 
moving  of  materials,  molds,  and 
castings  Since^^much  of  the  casting 
in  large  shops  is  mechanized,  they 
also  employ  proportionately  fewer 
skilled   molders  and  coremakers 
than  sn^all  shops  However.  man> 
skilled  maintenance  workers,  such 
as  millwnghts  and  electricians,  are 
employed  to  service  and  repair  the 
large  amount  of  machinery 

ThougR  foundries  are  located  m 
many  areas,  jobs  are  concentrated 
in  States  which  have  considerable 
metalworking  activity,;for  example, 
m  Michigan  Ohio  Pennsylvania,  II 
linois.  Indiana,  aoti  Wisconsin 

Foundry  Occupations 

Most  >6f  the  industry's  340j000 
employees  in  1 974  were  plant  work- 
ers To  illustrate  more  clear!)  the 
duties  of  these  workers,  a  briel 
description  of  tl^  jobs  involved  in 
the  most  commontasting  process— 
sand  molding— foflows. 

, After  the  casting  is  designed,  the 
patternmaker  (DOT  600  280  and 
661  281 )  makes^  ^  "wood  or  metal 
pattern  in  the  shape  of  the  casung 
Next,  a  hand  molder  (DOT 
518  381)  makes  sand  molds  by 
packing  and  ramming  sand,  spe- 
cially prepared  by  a  sand  mixer 
(D.OT.  579.782),  around  the  pat- 
tern. X  molders  helper  (D.O.T. 
"519  887)  may  assist  m  these  opera- 
tions If  large  numbers  of  identical, 
castings  are  to  be  made;  machines 
may  be  used  lo  make  the  molds  at  a 
^faster  speed '  than  is  possible  by 
nd  The  operator  of  this  equip- 
cnt  is  -called^  a  machine  molder 
(D.O  T.  51^.782). 

A  Coremaker  (D.O.T.  518.381 
and  885)  shapes  sand  into  cores 
(bodies  of  sand  that  make  hollow 
spaces  in  castings)  Most  cores  are 
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baked  in  an  oven  b\  a  core-oven 
tender  {D  01  518  887)  After  the 
cores  a^re  assembled,  they  are 
placed  in  the  molds  b>  core  setters 
(DOT  5 18-884)  or  molders  Now. 
the  molds  are  ready  for.the  molten 
metal. 

A  furnace  operator  (D.O.T 
512  782)  controls  the  furnace  that 
melts  the  metal  which  a  pourer 
(DOT  514.884)olet^  flow  into 
molds  Whin  the  castings  have 
solidified,  a  shakeout  worker 
(DOT  519  887  I^dumps  them,  and 
sends  them  to  the  cleanmf^  and 
finishmg  department 

Dirty   and   rough   surfaces  of 
castings  are  cleaned  and  scnoothed 
A   shotblaster   (D.O  T    503  887) 
operates  a  machine  that  cleans 
large  castings  by  blasting  them  with 
air  mixed  with  metal  shot  or  gnt. 
Smaller  castings  may  be  smoothed 
by  tumbling.  In  this  process,  the 
castings,  together  with  an  abrasive 
material  are  ^placed  in  a  barrel 
'  which^ is  rotated  at  a  very  fast  speed. 
Tht  person  s^ho  controls  the  barrel 
is  called  a  tumbler  operator  (D.O  J . 
599  885)  Sandblasters  and  tumbler 
operators   may   also   operate  a 
machine  that  both  tumbles  and 
blasts    the    castings.    A  chipper 
(D.O.T.  809.884)  and  a  grinder 
(D.O.T.  809.884)  use  pneumatic 
chisels,  powered  abrasive  wheels, 
powersaws.  and  handtools,  such  as 
chisels  and  files,  to  remove  excess 
metal  and  to'finisj^the  castings. 

Castings  are  frequently  heat- 
treated  in  furnaces  to  strengthen 
the  metal;  a  h^at  treater,  or  annealer 
(D.O.t.  504.782).  operates  these 
furnaces.  B^feu-e  the  castings  are 
packed  for  shipiacnt.  a  casting  in- 
spector (D.O.T^  14.687)  checks 
them  to  make^re  the]^  are  struc- 
turally sound  and  meet  specifica- 
tions. 

Many  fouTidry  workers  are  em- 
ployed in  occupations  that  are  com- 
mon to^other  industries.  For  exam- 
ple, maintenanpe  jnechanics. 
machinists,  carpenters,  and  mill- 
wrights maintain  and  repair  foundry 
equipment.    Crane  *^nd'  derrick 


operators  and  truckdnvers  move 
materials  from  place  to  place. 
Machine  tool  operatorsji  finish 
castings.  Foundnes  also  employ 
thousands  of  workers  m  unskilled 
jobs,  such  as  guard,  janitor,  and 
laborer 

About  one-sixth  of  all  foundry 
workers  are  employed  m  profes- 
sional, technical,  admuustrauve, 
clencal,  and  sales  occupations.  Of 
these  personnel,  the  largest  number 
are  clencal  workers,  such  as 
secreianes,  typists,  and  accounting 
clerks. 

Foundnes  employ  engmeers  and 
metallurgists  to  do  research,  design 
machinery  and  plant  layoilt,  control 
the  quality  erf  castings,  and  super- 
vise plant  operations  a^id  main- 
ten^ce.  In  recent  years;  many  of 
these\workers  have  been  hired  to 
sell  castings  and  to  assist  customers 
in  ^  designing    cast    parts.  Most 
foundry  techniciafts  are  concerned 
with  quality  control.  For  example, 
they    may    test    molding  and 
coremakmg  sand,  make  chemical 
analyses  of  metal,  ^d  operate 
machines  that  test  the  strength  and 
hardness  of  castings.  Administra- 
tive workers  employed  in  foundnes 
include  office  managers,  personnel 
woi-kers,  purchasing  agents,  and 
plant  managers. 

Detailed  discussions  of  three 
principal  foundry  occupations — 
patternmakers,  coremakers,  and 
molders— appear  elsewhere  m  the 
Hcmdbook. 

Training,  Other  Qualiffcationt, 
and  Advancamant 

Most  workers  start  in  unskilled 
jobs,  such  as  laborer  or  helper,  and, 
after  receiving  on-the-job  training 
from  a  supervisor  or  expenenced 
-worker,  gradually  learn  more  • 
skilled  jobs.  This  is  the  usual  prac- 
tice in  trairjipg  workers  for  casting 
process  jobs  such  as  melter, 
chipper,  and  grinder.  *  ' 

Some  skilled  foundry  workers — 
particularly  hand  molders,  hand 
coremakers,  and  patternmakers- 
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OCCUPATION'S  IN  FOUNDRIES 

leam  their  jobs  through  fi^rmaJ  ap 
prenticeship  ApprenUces  receive 
supervised  on-the  job^inmg  for  2 
to  4  years,  usual!)  supplemented  b> 
classroom  insiruUion.  High  school 
graduates  arc  preferred  for  ap 
prenticeship  programs,  but  applt 
cants  with  less  education  sometimes 
arc  hired  Maiugemcnt  prefers 
workers  who  ha\e  completed  an  ap 
prenticeship,  because  the>  ha\e  a 
greater  knowledge  of  all  foundry 
operations  and  are  therefore  better 
qualified  to  fill  supervisorv  jobs 

Skilled  foundry  workers  also  can 
learn  their  trades  mfurmall)  on  the 
pb.or  through  a  combination  of 
trade  school  and  on  the  job  train 
ing  In  some  cases,  trade  school 
courses  may  be  credited  toward 
completion  of  formal  apprentice 
ships  Some  foundries  and  the 
Amcncan  Foundry  Society  Cast 
Metals  Institute  conduct  trammg 
programs  to  update  and  upgrade 
the  skills  of  cxpen^ced  workers. 

Employment  Outlook 

Em(>loymcnt  in  the  foundry* 
dustry  Is  expected  to  show  little  or 
no  change  through  the  mid-l980's 
Nevertheless,  many  job  openings 
will  become  available  because  of 
the  need  to  replace  experienced 
workers  who  retire,  die,  or  transfer 
to  fields  of  work  The  number  of 
openings  may  fluctuate  from  year 
to  year  since  the  demand  for 
foundry  castings  Is  sensitive  to  ups 
and  downs  in  the  economy 

Over  the  long  run,  population 
growth  and  higher  incomes  will 
create  a  demand  for  more  automo-  ^ 
biles,  household  appliances,  and 
other  consumer  products  that  have 
cast  parts.  More  castings  also  will 
'be  needed  for  industrial  machinery 


a^  faCtunes  expand  and  modemt^e 
However,  technological  develop 
ments  will  enable  foundnes  to  meet 
the  increased  demand  for  castings 
Without  increasing  employment  sig*- 
nificantl)     Continued  improve 
ments  in  production  methods  will 
result  in  greater  output  per  worker 

Although  fjoundry  employment  as 
a  whole  IS  not  expected  to  change 
significamly  through  the  mid- 
!980's,  employment  will  rise  in 
some  occupations  For  example, 
employment  of  scientists  and  en- 
gineers IS  expected  to  increase 
because  of  expanding  research  and 
development  activities  Technicians 
also  will  be  needed  in  greater  num- 
bers to  help  improve  quality  control 
and  production  techniques  More 
maintenance  workers  will  be  hired 
to  keep  the  industry's  growing 
amount  of  machinery  in  working 
order.  In  contrast,  machine  molding 
and  coremaking  will  be  substituted 
for  hand  processes,  and  will  limit 
the  need  for  additional  hand  moN 
ders  and  hand  cprertiakers.  Im- 
proved moldmg  techniques,  such  as 
quick  set  molding  in  which  the 
mold  harderis  quickly  and  without 
baking  in  an  oven,  also  will  limit 
employment  of  molders.  As  more 
machinery  for  materials  handling  is 
Introduced,  employment  of 
laborers  j^nd  other  unskilled  work-, 
.^crs  may  decline, 

-       Earnings  and  Working 
Conditions 

Production  workers  m  foundries 
have  higher  average  earnings  than 
those  in  manufacturing  as  a  whole. 
In  1974,  production  workers  in  iron 
and  steel  foundries  averaged  $5.05 
an  hour,  and  those  in  nonferrous 
foundries  averaged  S4.48.  By  com- 
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panson,  production  workers  m  all 
^  manufactunng  ipdustries  averaged 
S4  40  an  hour.  ^ 

Working  conditions  in  foundnes 
have  improved  m  recent  years 
.Many  foundnes  have  changed  plant 
layouts  and  installed  modern  ven- 
tilating systems  to  reduce  heat, 
fumes,  and  smoke  Although  the  m 
jury  rate4n  foundnes  ts  higher  than 
the  average  for  manufactunng,  era- 
ployers,  and  unions  are  attempting 
to  reduce  tnjunes  b>  promoting 
safety  training 

Foundry  workers  belong  to  many 
unions,  mcluding  the  International 
.Molders  and  Allied  Workers* 
Union,  the  United  Steelworkers  of 
Amenca,  and  the  International 
Union of  Electrical.  Radio  and 
Machine  Workers  Many  pattern- 
makers are  members  of  the  Pattern^ 
.Makers'  League  of  North  Ame^^^T 


ces  oiA^ 


Sources  of ^^^mtional 
i.atlon 


/ 


Further  information  about  work 
opportunities  in  foundry  occupa- 
tions may  be  obtained  from  local 
foundries,  the  local  office  of  the 
State  employment  service,  tfje 
J;iearest  office  of  the  Statt^p* 
prenticeship  agency  or  the  Bureau 
of^  Apprenticeship  and  Training, 
U.S\^  Department  of  Labor  Infor- 
matio^n  also  is  available  fVom  the 
following  organizations. 

American  FourKlrymen's  Society.  Golf  and 
Wolf  Rds.DcsPlaiDCS.  lii  60016 

Cast  Metals  Federation.  Cast  Metals  Federa 
tton  Biiilding,  2061 1  Center  Ridge  Rd 
Rocky  Rrver.Ohio44l  16 

Foundry  Educational  Foundation,  1 1 38  Ter 
minal  Tower, Cflveland, Ohio 441 13 

International  Molders  and  Allied  Workers 
\  tnion.  1225  b  McMillan  St.  Cincifl- 
naU.  Ohio  45206  ^ 
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OCCUPATlbNS  l>*<mE^INDU$TRIAl4fc 
CHEMICAL  INbuSTRY\  )  ^ 


'  *  Industna]  chemical  products  are 
the  raw  materials  for  all  kinds  oY 
everyday     items      from  n>lon 
Siocion^    ID    auUMnob*le  tire* 
Chemicals  also  are  used  to  treat 
dnnkmg  water  to  propel  rockets, 
and  to  make  sieel  glass  explosiv&i 
apd  thousands  of  other  items  Th 
discover)  of  pyton^  plastics,  an_ 
other  new  products  has  helped  the 
industrial       chemical  industr> 
become  one  of  the  Nation's  most 
important 

Making  these  man>.  very  dif 
ferent  kinds  of'products  requires  a 
large  number  of  workers  yrith  man> 
different  skills  About  550,000  peo 
pie  in  many  different  occupations 
worked  in  the  industrial  chemical 
industry  in  1^74  Training  varies 
from  a  few  da>s  on  the  job  for  some 
plantworkers  tocojiege  degrees  for 
engineers  and  cHemists 


Nature  of  the  Industry  ' 

The  industry  produces  organic 
and  inorganic  chemicals,  plastics, 
and  maa-made  rubber  and  fibe^ 
Unlike  drugs,  paints,  and  ^^^cr 
chemical  products  sold  directly  to 
consumers,  industrial  chemicals  are 
used  by  other  industries*  to  make  ' 
their  own  products.  ^ 

Chemical  products  are  made 
ftom  coal,  petroleum,  limestone, 
mineral  ores,  and  many  other  raw 
materials  Since  these  materials, 
usually  go  through  several  chemical 
changes,  the  finished  products  arc 
vastly  different  from  the  original  in- 
gredients Some  plastics,  for  exam- 
ple, are  made  from  natural  gas 

In  a  modem  chehiical  plant,  au- 
tomatic equipment  controls  the  dis- 
solving, heating,  cooling,  mixing. 


filtering,  and  drying  processes  that 
convert  raw  matenaJs  to  finished 
products  Tfu^^^^yjpnwit  regulates 
the  combination   off  ingredients, 
flow  of  materials,  and  the  tempera- 
ture, pressure,  and  Process  umc, 
Matcnals  also  arc  rnovcd  automatic 
call)  from^0ft-pan  of  the  plant  to 
another  b>  conveyors  or  through 
pipes   Bccatxsc  of  this  automatic 
equipment,  relatively  few  workers 
can  produce  tons  o(  chemicals  in 
one  continuous  operation 

AbotH  two-thirds  of  the  3,000  in- 
dustrial chemical  plants  in  the 
United  Sutes  have  fewer  than  50 
workers  Over  half  of  the  industry  «s 
employees,  however,  are  concen- 
uated  in  large  plants  with  m 
than  500  workers. 

Chemical  plants  are  usually  close 
to  manufacturing  centers  or  near 
the  sources  of  raw  material  Many 
plants  that  produce  chemicals»from 
petroleum,  for  example,  are  near 
the  oil  rit\ds  of  ^exas  and  Loui- 
siana Although  industrial  chemical 
workers  are  employed  in  almost 
every  state,  about  half  of  them  work 
in  Tennessee,  New  Jersey,  Texas, 
Virginia,  West  Virginia,  Ohio,  and 
South  Carolina. 


Occupations  Ifi  the  Industry 

Wor(:ers  -with  many  different 
skills  and  levels  of  education  work 
in  the  industrial  chemical  industry. 
Research  scientists,  engineers,  and 
technicians  develop  products  and 
design' equipment  and  production 
processes  Administrators,  profes- 
sionals, and  clerical  workers  handle 
financial  and  business'  matters,  keep 
records,  and  adverjise  and  sell  s 
cf^ical    products.    Other  em- 


ployees are  in  proceisfng,  main- 
tenance, and  other  plant  jobs. 

Scientific  and.  Technical  Occupa- 
tions. The  industrial  chemical  in- 
dustry is  one  of  the  Nation's  major 
employers  of  scientific  and  techni- 
cal workers;  I  out  of  5  of  its  exti* 
ployees  is  a  scientist,  engineer,  or 
technician.  Many  work  in  research 
and  testing  laboralones.  An  even 
larger  number  are  administrators  or 
production  supervisors.  Because 
the  sale  of  chemical  products 
frequently  requires  a  technical 
background,  scientists  and  en- 
gineers sometimes  work  as  sales 
representatives 

Chemists  are  the  largest  and  one 
of  the  most  important  group  of 
scientists  in  the  industry.  Through 
basic  "and  applied  research, 
chemists  learn  about  the  properties 
of  chemicals  m  order  to  find  new 
and  improved  products  and  produc- 
tion methods.  Their^fiforisjiave  led 
jthe  discovery  of  pJasUcs,  nylon, 
^nd  many  other  items. 

Chemists  also*  work  in  activities 
other  than  research  and  develop- 
ment. A  large  number  supervise 
plantworkers  or  analyze  and  test 
chemical  samples  to  insure  the 
quality  of  the  final  product.  Others 
are  administrators,  marketing  ex- 
perts, chemical  salesworkers,  and 
technical  writers. 

Engineers  are  another  important 
group  of  industrial  chemical  profes- 
sionals.^Using  their  knowledge  of  , 
both  chemistry  and  engineering, 
^Ijemical  engineers  convert  labora- 
tory processes  anto  large-scale 
^production  methods.  They  design 
chemical  plants  *and  processing 
equipment  and  sometimes  super- 
vise constructiori  and  operation. 
Chdqiical  engineers  also  fill  sales, 
customer  seryic'ew  market  research, 
plant  managc(melft,  and  technical 
'writing jobs.  V 

Mechanical    feiicmeers  design 
power    and    heat^ig  equipment./* 
They  also  \»ork  witV  chemical  en- 
gineers  to  d^ign  proV^ing  equip- 
ment and  supervise  it\  rqstallation. 
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Ont  out  of  fivt  chtmkal  wofktrt  it  a  tctantitt  #ngln*«r,  6t  technician. 


operation,  and  maintenance  Elec- 
trical engineers  design  electric  and 
electronic  instruments  and  control 
devices,  and  facilities  for  generatmg 
and  distributing  electric  power 
.  Many  techntcal  workers  assist 
scientists  an(3engJH£ers  Laborato- 
ry technicians  cona>irt  tests  and 
record  the  results  in  ch^ts.  graphs^ 
and  reports  which  are\used  by 
chemists  and  chemical  en^ine^rs. 
Their  work  may  range  fronisirtple 
routine  tests  to  ^^^j;pmplicated 
analyses  Utaftp^^^provide  en 
gineers  with  specifications  and 
detailed  drawmgs  '  of  chemical 
equipment 

Plani  OtLupations  About  3  out  of 
every  5  mdustriaf  chemical  workers 
operate  or  mamtain  equipment  or 
do  other  plant  jobs 

Skilled       chemical^  operators 


(D.OT  558  885  and  559.782)  and 
their  hefpers  are  the  largest  group 
of  plantworkers.  They  set  dials, 
valves,  and  other  controls  on  auto- 
matic equipment  to  insure  that  the 
right  temperature,  pressure,  and 
amounts  of  materials  are  used.  As 
chemicals  are  processed,  operators 
read  instruments  that  measure  pres- 
sure, flow  otjmaterials,  and  other 
conditions.  They  also  use  instru- 
ments to  test  chemicals  or  send 
chemi/al  samples  to  the  testing 
labo^tory.  Operators  keep  records 
of  rnstrument  readings  and  test 
results  and  report  equipnient  break- 
downs Chemic^  operators  are 
sometimes  called  filterers,  mixers, 
or  some  other  title,  depending  op 
the  kinds  of  equipment  0rey 
operate, 

ToJ^ep  production  p/bcesses 
Tujming  smoothly*  instruments  must 


give  accurate  measurements  and 
equipment  must  withstand  corro- 
sion,  damaging  chemicals,  high 
temperatures,  and  pressure.  M^x^ 
.skilled  maintenance  wQrk-efs  arc 
needed  to  keep  this  equipineot  in 
good   condition.   Pipefitters  and 
boilermakers  lay  out.  install,  and 
repair  pipes,  vats,  and  pressure 
tanks,     maintenance  machinists 
make  and  repair  metal  parts  for 
machinery,   electncians  maintain 
and   repair  winng,   motors,  and 
other  electncal  equipment,  and  in- 
strument repairers-instaJI  and  serv- 
ice    instruments     and  control 
devices   In  some  chemical  plants 
one  worker  may  do  several  of  these 
jobs  Plantworkers  also  are  needed 
to  dnve  trucks,  keep  inventory  of 
stock  and  tools,  load  and  unload 
trucks,  ships,  and  railroad  cars, 
keep  the  plant  and  office  cleanTand 
do  many  other  kinds  of  work 

Administratne.  Clencal.  and  Related 
Occupations  About  1  out  of  5  in- 
dustrial chemical  workers  holds  an 
administrative,  clerical,  or  other 
nonscientiflc  v^hite-collar  job. 
High-level  managers  generally  are  ' 


Chtmical  oparator  chackt  production 
procatt.  ^ 
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trained  ii?  chemistry'  9r  chemical 
engineering  These  executives  de- 
^  cide  what  products  to- manufacture, 
where  to  build  plants,  and  how  to 
handle  the  company's  finances  Ex- 
ecutives  depend  on  specialized 
workers    including  accountants, 
saJc^    representatives,"  lawyers, 
industrial    and    public  relations 
workers,  market  researchers,  com- 
puter programmers,  and  personnel 
and  advertising  ^jl'orkers.  Many 
secretaries,  typists,  payroll  and 
shipping  clerks,  and  other  clencal 
employees  work  in  offices  and 
plants. 

dndividuaJ  statements  elsewhere 
in  the  Handbook  give  detailed 
discussions  of  man>  scientific, 
technical,  maintenance,  and  dther 
occupations  found  in  the  industnal 
chemical  industry,  as  well  in 
other  industnes.) 

Training,  Othar  Qualiftoaflont, 
and  Advancamant 

Jobs  in  the  industnal  chemical  in 
dustry  require  from  a  few  days  of 
on-the-job  training  to  many  years  of 
preparatiorv  Some  plant  workers 
can  learn  their  jobs  in  a  day  or  two 
Scientists,  engineers,  technicians, 
and  chemical  operators,  on  the 
other  hand,  spenJ  several  years 
learning  their  skills 

Engineers  and  scientists  must 
have  at  least  a  bachelor's  degree  in 
J  (engineering,  chemistry,  or  a  related 
'  SQi^nce^^ost  research  jobs,  how- 
ever, require  advanced  degrees  or 
specialized  experience.  Many 
scientists  and  ^n^ine€rs  attend 
graduate  courses  at  company  ex- 
pense. 

Some  firms  have  formal  training 
programs  for  newly  hired  scientists/ 
an<engineers.  Before  they  are  as- 
signed to  a  particular  job,  these  em- 
ployees work  briefly  ii)  varioui  de- 
partments to  \cAtj\  about  the  com- 
pany*s  overall  operation.  In  omer 
firms,  'junior  scientists  and  /en- 
gineers are  assigned  immediat^y  to* 
a  specific  job.  ,r  , 

Technicians  qualify  for  their  jobs 
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in  many  ways  Graduates  of  techni- 
cal institutes,  junior  colleges,  or  vo- 
cauonal  technical  schools  have  the 
best  ppportuniues-  Companies  also 
hire  students  who  have  completed 
part  of  the  requirements  for  a  col- 
lege degree,  especially  if  they  have 
studied  'mathematics,  science,  or 
engineering  High  school  graduates 
with  courses  in  chemistry  can  quali- 
fy through  on  tfie-job  trammg  and 
experience.  Many  technicians 
receive  additional  technical  school 
or  undergraduate  training  through 
company  tuition  refund  programs 

Laboratory  technicians  usually 
start  as  trainees  or  assistants,  and 
drafters  begin  as  copyists  or  tracers 
As  the>  gain  expenence  and  show 
ability  to  w,ork  withoutclose  super- 
vision, these  technicians  advance 
from  routine  work  to  more  difficult 
and  responsible  jobs. 

Industrial       chemical  firms 
generally    hire    and    tram  mex- 
penencedfiigh  school  graduates  for 
processing  and  maintenance  jobs 
Equipment  .operators   and  other 
processing  workers  usually  start  out 
in  a  labor*  pool  where  they  are  as- 
signed jobs  such  as  filling  barrels  or 
moving  matenals.  Workers  may  be 
transferred  from  the  labor  pool  to 
fill    Vacancies    in    one    of  the 
processing  departments.  As  they 
gain  experience  they  move  to  more 
skilled  pJrocessing  jobs.  Thus,  a 
worker  may  advance  from  .laborer 
to  chemical  operator  helper,  and 
then  to  chemicahoperator..  Skilled 
processing    workers    are  rarely 
recruited  from  other  plants. 

Most  maintenance  workers  are 
trained  on  the  job.  Chemical  com- 
panies often  hkve  formal  main- 
tenance  traini^jg  programs,  includ-  * 
ing  some  ct&sroom  instruction, 
which  may  Last  from  a  few  months 
to  several'  years.  instrument 
repairers^metimes  attend  training 
programs  offered  by  jnstrument 
fcturers.  Maintenance  work- 
trainees  are  encouraged  to 
tsrtc/VDb-related  courses  at  local  vo- 
or  technical  schools.  Their 
rs  may  pay  part  or  all  of  the 


tuition. 

,  Administrauve  jobs  are  usually 
filled  by  peopje  withJ  college 
degrees  in  business  adnfinistration, 
accounung,  economics,  statistics, 
marketing,  industnal  relations,'  and 
other  fields.  Chemists  and  en- 
gineers also  hold  administrative 
jobs.  Some  ^companies  have  ad- 
vanced training  progranis  for  new 
administrative  employees. 
Secretanes,  bookkeepers,  and 
I  other  clencal  worijers  generally 
have  had  commercial  courses  in 
high  school  ot  business  school. 

Employment  Outlook 

The  outlook  for  the  industnal 
chemical  industry  througfcLthe  mid- 
1 980's  IS  uncertain  Large  increases 
in  the  prk^  of  petroleum,  which  is 
the  raw  material  for  many  industrial 
chemicals,    have    brought  abouj 
rapid  increases  in  the  prices  of 
these  products  Higher  prices  even- 
tually may  curtail  the  demand  for 
chemicals,  subsequently  moderat- 
mg    the    industry's  production 
growth    This  development  could 
sharply   reduce   the  employment 
growth  that  otherwise  vvould  occur. 
However,  even  if  employ  ment  ^oes 
not  grow,  the  indasiry  will  ^till  need 
many  new  workers  to  replace  em- 
ployees who  retire,  die,  or.transfer 
to  other  industries.  Job  openings 
from  deaths  and  retirements  alone 
will  average  several  thousand  a 
year.  • 

Although  the  composition  of  em- 
ployment in  the  industry  is  ex- 
pected to  change,  with  more  ad- 
ministrative and  technical  workers 
needed  ^io  handle  the  increasingly 
complex    productiqn  processes, 
most  job  openings  will  continue  to 
be  for  production  workers  since 
they  are  the  largest  group  of  em- 
ployees .  . 

/■ 

Earnings  and  Working 
Conditions 

Production  workers  in  the  indus-  ' 
triaf  chemical  iridustry  have  rela- 
tively high  earnings  because-.a  large 
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proportion  of  ihem  arc  in  skilled 
jobs  In  1974  they  averaged  S5.05 
an  hour  compared  to  S4  40  an 
hour  for  production  workers  in  all 
manufacturing 

National  wage  data  are  not 
available  for  individual  occupations 
in  the  industrial  chemicals  industr> 
However,  in  !9''4  houri)  wages  in  a 
few  union-managenvent  contracts 
were   as  follows. 


HouH\  ral/s 
S4  15-6  00 

4  i?-5  86 


Instrument  rcpaircry 
\  ^borulvfy  ic^.hniv.iajis  ^ 

Pipcfntcn.  fcoiIcrmaXcrs.  and 
shtc!  mcul  wvorKcrs  4  i  ^-^  i^b 

Because  chemical  plants  usuail^r 
operate  around  the  dock  — three 
shifts  a  da>»  7  days  a  week— 
processing  w^orkers  often  work  the 
second  or  third  shift,  usually  for 
extra  pay    Shift  assignments  are 
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usu;ally  rotated,  so  an  irxdividual 
may  work  days  I  week  and  Aights 
the  next  Maintenance  workers 
usually  work  only  thcjiay  shift 

Most  industrial  chemical  jobs,  ex- 
cept those  for  laborers  or  material 
handler^,  arc  not  strenuous.  Equip- 
ment operators  are  on  their  feet- 
most  of  the  time.  Some  wortitrs 
must  climb  stairs  or  ladders  to  con- 
siderable heights*,  or  work  outdoors 
in  alf  kinds  of  weather  Workers 
may  be  exposed  to  dust,  disagreea- 
ble odors,  or  high  temperatures, 
although  mosi  plants  have  ventilat- 
ing or  air-condiUonmg  systems. 

Many  chemicals  are  dangerous 
touch  or  breathe.  However,  thi^n- 
dostri^l  chemical  industry  has  one 
of  the  better  safety  records  in 
manufactunng.  Protective  clothing* 
eyeglasses,  showers,  and  eye  baths 
ne«r  hazardous  work  stations  and 
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Other  safety  measures  help  prevent 
serious  injuries. 

Many  production  workers  in  the 
industnal  chemical  ^dustry  belong 
to  labor  unions,  m^dmg  the  Inter- 
national Chemical  Workers  Union, 
Oil,  Chemical,  and  Atomic  Work- 
ers'  International  Union,  and  the 
United  Steelworkers  of  America. 

Sourcts  of  Additional 
Information 

Further  information  on  careers  in 
the  industry  may  be  obtained  from 
iployment  offices  of  industrial 
'chemical  companies,  locals  of  the 
unions  mentioned  above,  and  from 

Amcncan  ChcimcaJ^ Society.  1155  I6ih  St 
NW  .  Washington.  D  C  20036 

VUnafattunng  Chemisu  Associauon.  Inc.. 
1825  Conpecticui  Ave  NW  .  Washing- 
ton. D  a  20099 
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OCCUPATIONS  IN  THE 
IRON  AND  STEEL  INDUSTRY 


Steel  is  the  bdfckbone  of  any  in^ 

dustriaiized  ^^jconomy.  Few 
products  in  daily-use  have  not  been 
made  from  steel  or  processed  by 
machinery  made  of  steel  In  1974, 
the  United  States  produced  about 
one-fifth  of  the  world 's  steel  output 

About  610,000  wage  and  salary 
workers  were  on  the  payrolls  of  the 
iron  and  steel  industry's  more  than 
940  plants  in  1974  Employees 
-work  in  a  broad  range  of  jobs  that 
require  a  wide  variety  of  skills. 
Many  of  these  jobs  are  found  onl^ 
in  iron  and  steelmaking. 

The  iron  and  steel  industry,  as 
discussed  in  this  chapter,  consists  of 
blast  furnaces,  steelmaking  fur- 
naces, and  finishing  mills  The  min- 
ing and  processing  of  raw  material 
used  to  make  steel  and  the  fabrica^ 
tion  of  steel  ^re  not  described 
(Employment  opportunities  in 
foundry,  forging,  and  machining/oc 


cupations  are  discussed  elsewhere 
in  the  Handbook.) 

Blast  furnaces  make  iron  from 
iron  ore,  coke,  and  limestone. 
Steelmaking  furnaces  refine  the 
iron  into  sieeL  Primary  rolhng  mills 
and  continous  casting  operations 
shape  the  steel  into  basic  products 
called  billets,  blooms,  and  slabs, 
which  other  rolling  mills  refine  mto 
sheets,  plates,  bars,  strips,  and  vari- 
ous other  semifinished  products. 
Many  mills  also  produce  finished 
items.  suA  as  pipe  and  wire.  Most 
semifinished  steel  products,  how- 
ever, are  shipped  to  plants  of  other 
industries.         *  ' 

The  leading  steel-consuming  in- 
dustries manufacture  automobiles, 
construction  materials,  machinery 
and  machine  tools,  containers,  and 
household  appliances.  Steel  shee^ls 
are  made  into  automobile  bodies, 
appliances,  and  furniture.  Steel  bars 


are  used  to  make  parts  for  machin- 
ery and  to  reinforce  concrete  in 
building  and  highway  construction. 
Steelplates  become  parts  oT  ships,  ^ 
bridges,  railroad  cars,  and  storage 
tanks.  Strip  steel  is  used  to  make 
pots  and  pans,  razor  blades,  toys, 
and  many  other  items. 

Individual  plants  in  the  iron  and 
steel  jndustry  typically  employ  a 
large  number  of  workers.  About  80 
percent  of  the  mdustry's  employees 
work  in  plants  which  have  more 
than  2,500  employees.  A  few  plaiiu 
have  more  than  20,000.  Many 
plants,  however,  have  fewer  than 
100  employees. 

Iron  and  steel  planu  are  located 
mainly  in  the  northern  and  eastern 
parts  of  the  United  States.  About  7 
out  of  10  of  the  industry's  workers 
are  employed  in  five  .  States—  ^ 
Pennsylvania]  Ohio.  Indiana,  Il- 
linois, and  New  York.  Nearly  3  out 
of  10  are  employed  m  Pennsylvania 
alone. 

,  The  heart  of  U.S.  steel  manufac- 
tunng  is  a  tnangular  area,  about 
250  ijiiles  on  a  side,  marked/ off  by 
Johnstown,  Pa.,  Buffalo,  N.Y.,  and 
Detroit,  Mich.  Included  in  this  area 
are  major  steel  producing  centers 
such  as  Pittsburgh.  Pa.,  and  Cleve- 
land  and  YxHingstown.  Ohio.  Large 
^  plants  sdio  are  located  on  the  south 
shore  ^  of   Lake   Michigan  near 
Chicago.  The  Nation's  three  largest 
steel  plants  are  located  at  Indiana 
Harbor  ahd  Gary,  Ind.^  and  Spar- 
rows Point,  Md.  (near  Baltimore), 
Much  of  the  steelmaking  in  the 
South  IS  in  the  vicinity  of  Bir- 
mingham, Ala.,  and  Houston.  Tex. 
In  California  there  are  plants 'at 
Fontana  and  near  San  Franciscb. 
Other ^eelmaWng  facilities  are 
loc^d  at  PuebIo,<:olo  and  Provo: 
^tah. 

Occupations  In  th«  Industry^ 

Workers  in  the  iron  and  steel  in- 
dustry hold  more  than  2.000  dif- 
fcrent  types  of  jobs.  Many  are 
directly  engaged  in  making  iron  and 
steel    ^nd    converting    it  into 
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semifinished  and  finished  products. 
Others  maintain  the  vast  amount  of 
machinery  used  in  the  industry, 
operate  crant§  and  other  equip 
ment  that  move  ravt  materials  and 
steel  products  about  the  plants,  or  ^ 
perform  other  kmds  of  producUon 
jobs  In  addition.  man>  vtorkers  are 
needed  to  do  clerical,  sales,  profes- 
sional, technical,  administrative, 
and  superv^r>  vtork 

Processing  Occupations  The 
majority  of  the  workers' in  the  in- 
dustry are  employed  in  the  man> 
processing  operations  involved  in 
cotiverting  iron  ore  into  steel  and 
then  into  semifir^ished  and  finished 
steel  products  Follovting.are  brief 
descriptions  of  the  major  steelmak- 
ing  and  finishing  operations  and 
sonie  of  the  occupations  connected 
with  them. 

Blast  furnaces  The  blast  furnace,  a 
larg^  steS^I  c>linder  lined,  with  heat 
resistant'bnck.  is  used  to  make  mol- 
ten iron, from  iron  ore.  A  mixture  of 
ore,  coke,  and  limestone  (called  a 
"charge")  is  fed  into  the  top  of  the 
furnace  Hot  air  blown  in  thje  bot- 
tom from  giant  stoves  causes  the 
'  coke  to  bum,  producing  intense 
heat  At  these  high  temperatures 
gas  from  the  burning  coke^  reacts 
.  with  the  oxygen  in  the  ore,  fi;eeing 
the  iron. 

TTie  irpn,  now  molten,^  trickles 
down  through  the  burning  coke  and 
collects  in  a  pool  at  the  bottom  of 
the  furnace  At  the  same  time,  the 
intense  beat  causes  the  limestone  to 
combine  with  other  impurities  in  i 
the  ore  and  with  coke  ash'to  form  I 
**slag,*'  a  byproduct  that  is  often  ^ 
used  for  making  cement  and  insu- 
^  lating   materials    The   slag  also 
trickles  down  through  the  coke  and 
floats  on  top  of  the  heavier  molterl 
iron.  Molten  iron  is  removed^from 
the  furnace  every  3t)r  4  hours,  slag 
'    may  be  removed  more  frequently. 
A  blast  furnace  operates  continue 
,  ously,  24  hours  a  day,  7  days  a 
week,  unless  it  is  shut  down  fo^ 
repairs  or  for  other  reasons.  A  sin 
gle  furnace  may  produce  up  to 
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7.500  tons  of  iron  in  a  24-hour 
period^ 

The  raw  matenals  used  m  blast 
furnaces    are    trai^erred  from 
stocj^y  ards    by     larry  operators 
(DO.T.  9\9M3).  These  workers 
position    their  iarry    cars  un'der 
storage  bins  where  they  are  filled 
with  coke,  l^nestone,  or  .iron  ore. 
After  dnving  on  tracks  to  the  fur- 
nace, the  operators  position  their 
cars  over  an  open  grate.  Pulling  a 
lever,  they   dump   the  materials 
through   the   grate   and   into  a 
hopper  Scale  car  operators  (D.O.T. 
921  883)  dnve  other  larry  cars  on 
tracks  m  tunnels  under'neath  the 
hoppers  Positioning  their  car  under 
one  of  these  bins,  the>  f^ll  it  with 
raw  material,  weigh  the  loaded  car, 
and  then  unload  the  material  into 
skip  cars  where  the  ore,  limestone, 
or  coke  is  automatically  carried  to 
the  top  of  the  blast  furnace  and 
dumped    In  stockhouses  without 
autofriatic  controls  a  skip  car  opera- 
tor (DOT,92L883)  uses  electric 
and  pneumatic  controls  to  operate' 
these  cars  Scale  car  operators  must 
keeji  records  of  what  they  put  in  the 
furnace,  and  must  know  what  is  in 
the  furnace  at  any  time.  Stove  ten- 
ders (DOT.  512.782)  of^erate  the 
stoves  which  heat  air  for  the  blast 
furnace   They  regulate  valves  to 
control  the  heat  of  the  stoves  and 
the  flow  of  air  to  the  furnace.  ^ 

Blowers  (D.O.T.  5 19.l32^over- 
see  the^  operation  of  one  6j  more 
blas^^furnaces  and  are  responsible 
for  the  quantity  and  quality  of  the 
iron  produced.  They  coordinate  the 
addition  of  raw  materials  by 
stockhouse  workers  with  the  fur- 
nace operatic^n  and  supervise 
keepers  (D.O.T.  502.884)  and  their 
helpers  (D.O.T.  502.887)  in  remov- 
ing (tapping)  the  iron  and  slag  from 
the  furnace.  If  the  iron  is  not  form- 
ing correctly  in  the  furnace,  they 
may  have  the  stove  tenders  change 
the  temperature  and  How  of  air  into 
the  furrtace. 

When  the  blower  has  determined 
that  the  iron  is  ready  to  be 
removed,  the  keeper  and  isL  helper 
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d^ll  through  the  clay  tliat  is 
plugging  a  laphole  above  the  mol- 
ten iron,  allowing  the  slag  to  flow 
down  a  sand>lined  channel  into 
waiting  ladlev  Helpers  open  gates 
to  divert  the  slag  into  other  ladles 
when  the  first  one  is  filled.  After 
rernoving  the  slag  the  keeper  dnlls 
through  a  lower  laphole  which 
lows  the  iron  to  flow  down  another 
channel  into  hot  metal  cars.  In 
some  furnaces  only  the  lower 
taphole  is  used.  The  slag  flovcs  out 
after  the  iron  and  is  diverted  by  the 
keeper  to  the  slag  channel.  To  close 
the  furnace  the  keeper  uses  a  mud 
gun*'  to  shoot  clay  into  the 
tapholes.  Tlie  keeper  and  helpers 
use  sledges  and  tongs  to  remove 
solidified  iron  and  slag  from  the 
channels  ^d  shovels  to  line  the 
channels  with  special  heat  resistant 
sahd. 

Some  iron  is  made  into  finished 
products  such  as  automobile  engine 
blocks  and  plumbing  pipes.  Mosf  of 
it,  however,  is  used  to  make  sted. 
Because  steel  is  stronger  than  iron 
and  can  be  hammered  and  bent 
without  breaking,  it  can  be  used  for 
'"many  more  products.  *  x 

Steel  furnaces.  Steel  is  made  by 
refining  iron  to  remove  some  of  the 
carbon  and  impurities  and  adding 
alloymg  agents  such  as  silicon  and 
manganese.  This  is  done  in  several 
types  of  fumac^.  basic  oxygen, 
open  hearth,  and  electric. 

More  than  half  of  all  domestic 
steel  IS  made  in  basic  o^gen  fur- 
naces (BOF's)  and  ibout  a  quarter 
in  open  hearth  /umaces.  Both 
produce  similar  kinds  of  steeU  but 
BOF*s  do  the  job  faster  and  are  ex- 
pected to  replace  many  of  the  dpen 
hearths  now  in  operation.  Although 
electnt  furnaces  also  produce  tegu- 
lar steel  hke  that  made  by  -BOF's 
and  open  hearths,. they  can  also 
produce  high  quality  steel  such  as 
tool  and  stainless  steel. 

A  melter  (D.O.T.  512.1^)  su- 
pervises wi)rkers  at  a  steel  furnace. 
Meltcrs  receive  information  on  tfie 
charactenstics  of  the  raw  matenals 
they  will  be  using  |nd  the  type  and 


» 


644 


OCCt  PATIONAL  OVTUOOK  HANDBOO 


qualit)  of  steel  the>  are  expected  to 
produce  The  meller  makes  the 
steel  to  the  desired  specifications 
varying  the  proportions  of  iron,  ^ 
scrap  steel,  and  limestone  m  the 
furnace,'  and  b>  adding  small 
amounts  of  other  materials  such  as 
manganese,  silicon,  copper,  or 
other  allo>  additives.  The 
procedure  followed  depends  on  the 
furnace  u^d. 

A  basic  ox>gen  fumaccXBOFj  is 
a  giant,  pear-shaped  steel  conUmer 
lined  vrith  refractor)  matenal  The 
furnace  operator  {D  O  T  512  782), 
under  the  direction  of  the  mclter, 
controls  this  steelmaking  process 
To  begin  the  operation,  the  furnace 
operator's  first  assistant  uses  con- 
trols to  ti^t  the  furnace  to  receive 
the  chacge  of  steel  scrap  and  molten 
iron  A  scrap  crane  operator  (DD  T. 
921  883)  adds  scrap  steel  and  isfo! 
loV'ed  b>  a  charging  crane  operator 
(DOT  921  883)  who  acids  the 
molten  iron  made  b>  the  blast  fur- 


nace After  the  assistant  nghts  the 
furnace,  the  furnace  o{>erator,  who 
works  in  a  pulpit,  uses  levers  and 
buttons  to  lower  the  oxygen  lance,  a 
pipe  which  blows  oxygen  into  the 
furnace  at  supersonic  speeds 
Operators  also  control  the  addition 
of  lime,  which  reacts  with  impun- 
ties  in  the  iron  to  form  slag,  and  the 
addition  of  an>  alloys  which  are 
required  to  give  the  steel  the 
desired  propeiVtics  If  the  chemical 
reactions  become  too  violent,  the 
furnace  may  overheat,  causing  slag 
and  iron  to  splash  out  the  top  Thus, 
furnace  operators  must  pay  close 
attention  to  conditions  m  the  fur- 


helpers,  workmg  from  behind  a 
heat  ^leld,  use  a  long-handled 
spoon  to  take  a  sample.  The  sample 
IS  sent  up  to  the  lab  where  met 
gists  determine  how  cjp^c^tfie  steel 
IS  to  the  producnd^^ed.  Based  on 
this  informaopifrthe  furnace  op>era- 
tor  xietermtnes  hov^  much  Ipngcr 
and  at  what  temperature  tfie^fur* 
nace  should  operate.  When  the  fur- 
nace operator  has  determined  that 
the  steel  Is  of  the  correct  composi- 
tion, the  first  assistant  tiits  the  fur- 
nace towards  a  waiting  ladle.  The 
steel  flows  through  a  taphole  half- 
way jap  the  furnace  and  into  the 
Jadje.  The  second  assistant  and 


nace,  regulate  ^be  oxygen  flow  and,  ^  hypers  may  add  alloys  to  the  ladle 
if  the  furnace  does  overheat,  direct/ while  the  steel  is  poured.  By  con- 

«tinually  tilting  the  furnace  at  a 


the  rocking  of  the  furnace  to  cool  k. 


By  observing  the  vanous  instfu- 
menls  in  the  control  room,  the  fur- 
nace operator  knows  w](en  the  steel 
has  almost' the  correct  c<^t>ppsition. 
The  first  assistant  then  ti 
nace  whWe  the  s^cc^d  assistant 
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A' scrap  crfA^ operator  loadt  a  B.O.F.  wHh  scrap  matal. 


steeper  angle  the  first  assistant  can 
keep  the  slag  above  the  taphole, 
preventing  it  from  flowing  into  the 
ladle.  Eventually,  the  slag  is  poured 
ipto  the  slag  pot.  The  assistants  and 
helpers  then  use  handtools  to  clean 
ut  the  tap  hole  and  furnace  lip. 
An  open  hearth  furnace  rcsem- 
large,  rectangular,  shallow 
pah.  The  melter  at  this  furnace  su- 
pervises  a  first  helper  (D.O.T/ 
512  J82)  who  in  turn  directs  the  ac-  ^ 
tivfties  of  a  second  helper  (D.O.T. ' 
502.884)  and  a  third  helper  (CKO.T. 
519,887).  To  begin  the  operation,a 
charging-machine  operator  (D.O.T. 
512.883),  working  in  a  pulpit,  uses 
a  long^armed  charging  machine  to 
dump  fy>xc9  of  limestone  and*scrap 
steel  inside  the  furnace  door.  The 
first  helper  operates  controls  to 
open  ami  clos^the  door,  and  regu* 
lates  ^ne  floj^ Df  h^ot  air  from  brick 
stoves  to  the  furnace.  AfteLdgleis^ 
mining  tYji^ — thmTTaterial  has 
reaeheO^the  correct  temperature^ 
the  first  helper  signals  a  crane 
ojperator  who  pours  molten  iron 
from  a  ladle  into  a  movable  spout 
located  at  a  door  of  ^he  furnace. 
The    first   helper   continues  to 
operate, controls  to  bring  the  fur- 
nace up. to  the  best  temperature  for 
the  steelmaking  reactions. 

After  ^king  a  sample  of  the  mol- 
ten metal  and  determining  that  it 
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has  the  correct  composition,  the 
first  he^lpcr  directs-the  other  helpers 
in  tapping  the  furnace.  Using  an  ex- 
plosive charge,  the  second  helper 
opens  the  taphole,  which  is  located 
at  the  lowest  pan  of  the  furnace. 
While  the  metal  flows  into  the  ladJe, 
the  second  and  third  helpers  shovel 
alloying  materials,  which  they  had 
previous!)  weighed  and  wheeled  to 
the  furnace,  inlo  the  ladle  The 
lighter  slag  flows  out  after  the  steel 
and  overflows  into  a  slag  pot  After 
the  furnace  has  been  emptied,  the 
first  helper  exammes  the  intjerior 
and  supervises  the  other  helpers  in 
repairing  an>  damage  to  the  floor  or 
walls 

The  electric  arc  furnace  is  the 
most  common  electric  furnace.  To 
load  It.  the  roof  is  usually  swung 
aside    by    the   furnace  -operator 
(DOT  512  782).  A  crane^  opera- 
tor adds  lime.  scraf>  steel,  and  in 
some  cases  enriched  iron  pellets  to 
the  furnace  Molten  iron  is  seldom, 
^.uied  in  these  furnaces.  After  dos- 
ing the  roof,  the  furnace  operator 
uses  controls  to  lower  electrodes  to 
within  a  few  inches  of  the  metal 
Other  controls  are  used  to  regulate 
the  current  flowing  through  the 
electrodes  The  current  arcs  from 
an  electrode  iO  the  metal  and  then 
back  to  a  neighboring  electrode, 
melting  the  steel  By  regulating  the. 
current,  the  operator  can  control 
the  temperature  -rtiuch  more  accu 
rately  than  operators  of  BOF's  and 
open  hearths,  to  produce  very  high 
quality  steels. 

To  remove  the  slag,  the  furnace* 
operator  uses  levers  to  tilt  the  fur^ 
nace  slightly  while  an  assistant  uses 
a  long  pole  to  stir  the  slag:  This 
helps,  the  slag  flow  out  of  a  spout 
located  above  the  molten  steel. 
^  When  the  furnace  has  been  righted.' 
Hoys  can  bemadded  through  the 
roof,  after  which  the  operator  tilts 
the  furnace  in  the  opposite 
direction  to  pour  the  steel  into  a 
ladle. 

Molten  st^l  usually  is  solidified 
into  large  blocks  called  -"ingots  A 
ladlt     crane    operator  (DOT 
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921  883)  controls  an  overhead 
crane  which  picks  up  the  ladle  of 
molten  steel  and  moves  it  ovei-  a 
long  row  of  ingot  molds  testing  on 
flatbottom  cars.  The  steel  pourer 
(b.OT.  514.884)  operates  a 
^topper  at  the  bottom  of  the  ladle  to 
let  the  steel  flow  into  these  molds. 
As  soon  as  the  steel  has  solidified 
sufficiently,  an  ingot  stripper 
49.0X921.883)  operates  an  over- 
head crane,  which  removes  the 
molds  from  the  ingots.  ^ 

Rolling  and  finishing.  The  three 
principal  methods  of  shaping  steel 
are  reeling,  casting,  and  forging. 
About  three-fourths  of  all  steel 
products  are  shaped  by  the  rolling 
process.  In  this  method,  heated 
^teel  ingots  are  squeezed  into 
longer  and  flatter  shapes  between 
two  massive  cylinders  or  ^^rylls." 
Before  ingots  of  steel  are  rolled, 
they  are  heated  to  the  temperature 


specified   by   plant  metallurgists. 
The  heating  is  done  in  large  fur- 
naces called  "soaking  pits."  located 
in  the  plant  floor.  A  soaking  pit 
crane  operator  (D.O.T.  921.883) 
maneuvers  an  overhead  crane  to  Jift 
the  ingots  from  small  railcars  and 
pface  thenv  in  the  soaking  pit.  A 
heater  (D.O.T.  613.782)  and  helper 
(D.O.T.  613.885)  control  the  soak- 
ing  pit  operation.  They  adjust,  con- 
trols to  maintain  the  correct  tem- 
perature  iri   each    pit.    and  by 
watching  dials  and  observing  the 
qolor  of  the  metal,  they  determine 
when  the  ingot  is  ready  for  foiling. 
When  the  ingots  are  hot  enough  the 
crane  operator  places  them  on  an  ^ 
ingdt  buggy,  which  carries  them  to 
the  first  rollihg  mill,  sometilnes 
called  a  **primary"  mill.  Here,  the 
ingots  are  rolled  into  smaller,  more 
easily  handled  shapes  called  blooms 
and  slabs.  Blooms  are  generally 
between  6  and  1 2  inches  wide  and  6 
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and  12  inches  thick  Slabs  are  much 
wider  and  thinner  than  bJooms. 
The  rolling  of  ingots  into  blooms 
^  and  slabs  b  a  similar  operation,  in 
*  fact  some  rolling  mills  can  do  both 
The  ingot  moves  along  on  a  roller 
conveyer   to   a   machine  which 
resembles  a  giant  clothes  wringer 
A  •*two-high'^  rolling  mill  has  two 
grooved  rolls  which  revolve  in  op- 
posite directions  The  rolls  grip  the 
approaching   ingot   and    pull  it 
between  them,  squeezing  it  thinner 
and  longer   When  the  ingot  has 
made  one  such  pass  the  rolls  are 
reversed,  and  the  ingot  is  fed  back 
through    them    Throughout  the 
rolling    operation,^  the    ingot  is 
periodicaUy  turned  90  degrees  by 
mechanical     ^  devices  caJled 
'•manipulators/'  and 
between  the  rolls  again  so  that  all 
sides  ar^  rofled  This  operation  is 
repealed  until  the  ingot  is  reduced 
to  a  slab  or  bJ©om  of  the  desired 
size  It  is  then  ready  to  be  cut  t 
specified  lengths. 

A  roUer  (D.O.T.  613.782),  jfhe 
worker  in  charge  of  the  mill,  wcftiks 
in  a  glass-enclosed  control  booth 
located  above  or  beside  the  con- 
veyer line.  Tfiis  employee's  duties, 
\vhich  appear  to  consist  principally 
of  moving  levei^  and  pushing  but- 
tons^ look  relatively  simple.  How- 
ever, the  quality  of  the  product  and 
the  speed  with  </hich  the  ingot  -is 
rolled  depend  upon  the  roller's 
skill.  Th«  roller  regulates  the  open- 
ing between  the  rolls  after  each 
pass.  If  the  opening  is  set  too  wide,-" 
more  passes  will  be  needed  to  get 
the  required  shape,  and  production 
will  be  slowed.  If  the  opening  is  too 
narrow,  the  rolls  or  gears  may  be  . 
damaged.  Long  experience  and  a 
knowledge  of  steel  characteristics 
are   required   for  a  worker  to 
become  a  roller.  A  manipulator 
operator  (D.O.T.  613.782)  sits  in 
the  booth  beside  the  roller  and 
operates  controls  which  position 
the  ingot  correctly  before  each 
pass.  ' 

Upon  leaving  the  rolling  mill»  the 
red-horsiab  or  bloom  moves  along 
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a  conveyer  to  a  place  wher^  a  ^Arar 
operator  (D.O.T.  615.782)  controls 
a  heavy  hydraulic  shear  which  cuts 
the  steel  into  desired  lengths. 

In  a  rolling  mill  that  has  auto- 
matic controls,  a  rolling  mill  atten- 
dant is  ,given  a  card  that  has  been 
*  punched  with  a  series  of  holes.  The 
holes  represent  coded  directions  as 
to  hQw  ,the  ingpt  is  to  be  rolled.  Tjje^^ 
attendant  inserts  the  card  \t)ko  A, 
card"*reader'*  and  presses  a^v«ton 
to  start  the  automa^^X^Hmg 
sequence.  When  thj^^rocess  is* 
used,  the  roller's  iptf^  shifted  from 
Oj^erating  the  o<Jntrols  to  directing 
and  coorjJmating  the  rolling 
process 

Of  m<^reasing  use  in  steel  shaping 
is  tlyr  continuous  casting  process, 
winch  eliminates  the  necessity  of 
producing  large  ingots  that  in  tui?i 
iust<  be  reheated  and  then  ptr 
^through  huge  bloominjg  and 
slabbing  mills.  In  the  c<3ntinuous* 
casting  process,  mojten  steel  b 
poured  into  a  wa^-cooled  mold 


having  the  profile  of  the  desired 
product  shape,  such  as  slab  or 
bloom.  The  steel  rools  and  solidi- 
fies along  the  bottom  and  lower 
^ides  o^  the  mold.  Passing  dowi 
through  a  chambc/,  ihejxe€f\is 
further  cooled  by  a^^*^a(er  spray. 
Pinch  rolls  conj^eHu  descent  and 
ysupportju^-^eight,  and  the  molded 
sJ^br^^T  bloom  of  steel  is  cut  into 
^ngths  as  ur  emerges  fipm  the  rolls. 

After  ine  steel  is/rolled  or  cast 
into  primary  shap^,  most  of  it  is 
put.  ^through  5^ifinishing  and 
finishing-  operations.  Slabs,  for  ex- 
ample, can  be  reduced  and  shaped 
into  plates/and  sheets.  Blooms  can 
be  made. into  rods  which  in  turn  can 
be  reduced  to  wire. 

To  make^ sheets,  a  slab  is  first 
heatejUnfa  furnace  similar  to  the 
ing  pits,  described  earlier,  and 
then  run  through  a  hot  stnp  mill. 
The  hot  strip  mill  is  a  contimious  se- 
ries of  pairs  oL  rofis,  similar  to  the 
two  at  the  primary  mill.  As  the  slab 
moves  through  each  pair  of  rolls  it 
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becomes  thinner  and  longer  Edge 
guides  control  its  width  After 
passing-through.  the  last  pair  of 
rolls,  the  sheet  is  wound  into  a  coil 
If  the  customer  prefers  a  thinner 
sheet  or  an  improved  surface,  the 
product  ma> '  be  cold  rolled  in 
another  mill 

Having  obtained  information  on 
the  characteristics  of  the  sheet 
desired,  the  roller  at  the  hot  strip 
mill  refers  to  a  printed  guide  to 
determine  the  necessary  gauge 
between  each  pair  of  rolls,  and  the 
speed  at  which  the  slab  should 
travel  Working  m  a  pulpit,  the 
roller  uses  controls  to  set  the  gauge 
on  the  last  series  of  rolls,  while  the 
speed  nperaior  (DOT  613  782) 
controls  the  speed  of  the  sheet 
being  rolled  Unless  problems 
develop,  the  job  of  these  two  wor- 
kers is  repetitive  However,  if  the  ' 
sheet  should  begin  to  bucjcle 
between  rolls,  due  to  the^^teel's 
composition  or  temperature,  these 
two  employees"  must  readjust  the 
gauge  and  speed  in  an  attempt  to 
avoid  damage  to  the  sheet. 

Under  the  direction  of  the  roller, 
a  rougher  (DOT  613  782)  and 
assistant  use  handtools  to  adjust  the 
gauge  and  edge  guides  for  the  first 
series  of  rolls  (called  the'roughing 
mill)  A  rougher  pulpit  operator 
(DOT  613  782).  f^lowing  the 
rougher  s  instructions,  signals  the 
furnace  crew  for  additional  slabs 
and  uses  hand  controls  to  operate 
guides  16  position  the  slab /at  the 
start  of  the  run  \  • 

Wire  and  pipe  are  mape  from, 
blooms  First  the  bloom  is  rolled 
into  a  billet  (a  bloom  with  a  smaller 
cross  section)  To  make  wire,  the  . 
billet  is  rolled  into  an  even  thinner 
product  jcafled  a  rod 

A  wire  drawer  (DOT  6^4.782) 
operates  equipment  that  pulls  t(j^ 
steel  rod  through  a  die  The  die  has 
a  tapered  hole,  one  end  of  which  is 
smaller  than  the  rod  the  rod 
passes  through  the  hole,  it  is  made* 
thinner  ana  longer  and  becomes 
wire 

A      piercer-ma^ihine  operator 


<  D  O  T.  6 1 3  885 )  controls  machin. 
er>  that  m^^kes  seamless  pipe  from 
solid  billets  of  steel  The  operator 
passes  a  heated  billet  between  two 
barrel-shaped  rolls  which  spin  the 
'billet  and  force  an  end  of  it  against 
a  sharg  plug  jot  **mandr«l/'  The 
mandrel  smooths  the  inside  wall  of 
the  billet  and  makes  the  diameter  of 
the  hole  uniform  * 

Maintenance,  Transportation,'  and 
Plant  Service  Occupations.  Large 
numbers  of  workers  are  required  in 
steel  plants  to  support  processing 
activities  Some  maintain  and  repair 
machinery  and  equipment,  while 
others  operate  the  equipment 
which  provides  power-  steam,  and 
water 

Machinists  and  machine  tool 
operators  make  and  repair  metal 
parts  for  production  *eqAiipment. 
Diemakers  use  machine  tools  to 
form  dies,  such  as  those  used  no 
make  wire  Roll  turners  (D.O.T. 
613  780)  use  lathes,  grinders,  and 
other  mathine  tools  to  refinish  the 
steel  rolls  used  in  the  rolling  mills.  ^ 

Millwrights  overhaul  machinery 
and  repair  and  replace  defective 
parts,  Electricians  install  wiring  and 
fixtures  and  hook  up  electrically 
operated  *  equipm^ent.  EJectrical. 
repairers,  (motor  inspectors)  keep 
'Wiring,  motors,  switches,  and  other  ' 
electrical     equipment    in    good  ' 
operating  condition;'* 

Electronic  repairers  install  and 
maintain  thd  increasing  number  of 
electronic  devices  and  systems  used 
in  steel  manufacturing  plants.  Typi- 
9^1y,  this  equipment  includes  com- 
munication systems  such  as, closed- 
circuit  television,  electronic  com- 
puting aftd  data  recording  systems, 
and  measuring,  processing,  and 
control  devices  such  as  X-ray  mea- 
suring or  inspection  equipment. 

Bricklayers  repair  and  rebuild  the 
brickwork  in  furnaces,  soaking  pits, 
ladles,  and  coke  ovens,  as  well  as 
mill  buildings  and' offices.  Pipefit- 
ters lay  out,  install,  and  repair  pip. 
ing  th^  is  used  to  carry  the  large 
amounts  of  liquids  and  gases  used  in 
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steelmaj^ing.  Boilermakers  test, 
repair,  and  rebuild  heating  units, 
storage  tanks,  stationary  boilers, 
and  condensers.  L6comotive  en- 
gineers  and  other  tram  crew  mem- 
bers operate  trains  that  transport 
materials  and  products  ip  the  vast 
yards  of  iron  and  steel  plants.  Oth^r 
skilled  workers  operate  the  various 
boilers,  turbines,  apd  switchboards 
in  factory  powerplants. 

Other  types  of  maintenance  and 
service  workers  include  carpenters, 
oilers,  painters,  instrument 
repairers,  scale  mechanics,  welders, 
loaders,  riggers,  janitors,  and 
guards.  Many  laborers  are  em- 
ployed to  load  and  unload  materials 
andsJo  a  variety  of  cleanup  jobs. 
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Administrative,  Clerical,  and 
Technical  Occupations.  Profes- 
sional, administrative,  clerical,  and 
salesworkers  consitute  about  one- 
fifth  of  the  industry's  total  emplpy- 
ment.  Of  these,-  the  majority  are 
clerical  workers,  such  as  secreta- 
ries, stenographers,  typists,  ac- 
counting clerks,  and  general  office 
clerks. 

Engineers,  scientists,  and  techni- 
cians make  up  a  substantial  propor- 
tion of  the  industry's  white-coUar 
employment.  Several  thousand  of 
these  workers  perform  research  and 
development  work  to  improve  ex- 
isting iton  and^eel  products  and 
processes,  and  to  ctdvelop  new  ones.  , 

Among  the  technical  specialists 
employed    m     steelmaking  ,  are 
mechanical  engm^rs,  whose  prin- 
cipal work  is  the  design,  construc- 
tion, and  operation  of  mill  machin- 
ery and  material  hapdlin-g  equip- 
ment. Metallurgists  and  metalhirgi- 
cal  engineers  work  in  laboratories 
and  production  departmenls  where 
they  have  the  important  task  of  ' 
specifying,  controlling,  and  testing 
the  quality  of  the  steel  during  its 
manufacture.  Civil  engineers  are 
engaged  in  the  layout,  construction, 
and*  maintenance  of  steel  plants, 
and  the  equipment  used  for  .heat, 
light,  and  transportation.  Electrical 
engineers  design,  lay  out,  and  su- 


64S 


DCdL  PATIONAt  OVnOOk  HANDBOOK 


i 


pervisc  the  operation  of  electrical 
.facilities  that  pro.idc  power  for 
steel  mill  operation 

Chemists  anaf>ze  the  chemical 
propcrties'of  steel  and  rav^  materi-. 
ais  m  laboratories  Laboratory 
technicians  do  routine  testing  and 
assist  chemists  and  engineers. 
.  Drafiei^  prepare  working  plan^  and 
detajle*d  drawing^  requifeil  in  plant 
construction  and  maintenance 

Among  the""  empldya^  in  ad- 
ministrative, managerial,  and  super 
visory    pccup&tion^  *  ^re  office 
manage rs^bbpr  relations  and  per 
sonnet    ^nhagers.  purchasing 
agents,  plam  managers,  and  mdus 
atrial  ertgineers  Working  with  these 
pcrscTnnel    ^e   several  thousa/id 
professional  workers,  including  4c 
couQtants,       nurses,  lawyers, 
economises.      statisticians,  and 
rjiathernaticians  The  industry  also 
employs  several  thousand  sales 
\Vdri;ers.  » 

(detailed  discussions  of  profes- 
sional, technical,  mechanical,  and 
.  other  occupation's  found  in  the  irpn 
and  5itel  industry,  as  well  as  ip 
many  ofher  itidustries.  are  given* 
elsewhere  in  the  Han4hook.)  ^ 

Training,  Other  Qualifications,  , 
and  Advancenvent'* 


VeV    workers    iq  prucessif 
operations  u^ally  are  hired  ai  un 
skilled  laborers  Openings  in  higher 
rat?d  jobs*  usually   are  filled  by 
prorpoting   workers    ftpm  lower 
grade  jobs  length  of  service,  with 

Ihe  cdm^any  is  the  major  factor 
J  considered'wjjen  selecting  wo(kers 
for  promotion  Promotions  tu  first 
level  supervisory  positions,  s^h  as 
blower  and  melter,  differ  ^ong 
,  compapies  Some  firms  determine 
these  promotions-solely  on  seniorUy 
'.while  others  base  th^m'  on  aBITily  to 
do  the  job.  • 
»       Training  for  pr<5Cessmg  occupa- 

'tions  is  done  almost  entirely  on^he 
job  Workers  move  to  operations 
requiring  progressively  gfeater  skill , 
as  thexicquire  experience  A  crane 

'  operator,  for  example,  first  is  taught 
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how  to  operate  relatively  simple 

cranes,  and  theory advan^^  through 

seyeral  steps  to  cranes  much  more 

difficult  to  run.  such  as  the  hot- 

met^l  c/ane. 
Workers  in  the  vartsi^s  operating 

units  usually  advance  along  faTrly 

well-defined   lines  of  promotion 

within  their  departments.  For  ex- 
ample, to  becume  a  blast 'furnace 

blower,  a  worker  generally  starts  as 

a  laborer,  advancing  io  second 

helper,  first  helper,  keeper  and 

finally  blower  At  a  basic  oxygen 

furnace  a  worker  may  begin  by 

doing  general  cleanup  work  and 

then   advance   to  furnace  hand. 

second  assistant,  first  assistaiCt,  fur- 
nace operator  and  eventually  to 

meltpr  A  possible  line  of  job  ad- 

vaiKement  fora  roller  in  a  finishing, 

mill  might  be  assistant  rougher. 

rougher  pulpit  operator,  rougher. 

speed  operator  and  finish  roller. 

Workers  can  be  trained  for  skilled 

jobs,  such  as  blower,  melter.  and 

roller,  which  are  among  the  highest ,  scientist  or 

rated    steelmaking    jobs,    in    a    directly  to 

minimum  of  4  or  5  years,  but  they 

may  have  to  wait  25  or  3t)  years  be- 
"  fore  openings  occur. 

To  helf5  them  advance  in  their 

work,  many  employees  tal^e.  part- 
time  dourse^  in  subje^cts  such  as 

chemistry^  phystcs,  and  metallurgy  - 

Steel  companies  sometimes  provide 
/^his    training— ofpfn    within  the 

plant.  jGftfier  w1ur4ters  take  evening 
<uuf^s  in  high  schools,  trade 
schools,  or  universities  or  enroll  in 
correspqndence  courses. 

Although  many  maintenance 
workers  start  as  helpers  and  pjck  up 
their  skills  from  expcnenced  work- 
ers, apprenticeship  is  the  best  way 
to  learn  a  maintenance  trade.  Ap- 
prenticeship pr6grams  u:»ually  last  3 
or  4  years  and  consist. /nainiy  of 
shop  training  in  various  aspects^of 
th^  particular  jobs,  fn  addition, 
classroom  instruction  in  ^  related 
technical  subjects  usuajly-4^  given, 
either  in  the  plant  or  m  local  ioca- 
tional  schools. 

Steelmakmg  companies  have  d 
fereht  qualifications  for  annf^?\Iice 


applicants.*  Generally,  employers 
require  •  applicants  to  have  the 
equivalent  of  a  high  school  or  voca- 
tional-  school  education.  In  most 
cases,  the  minimum  age  for  appli* 
"cants  IS  18  years.  Some  companies 
give_apw{ide  and  other  types  of 
tests  to  applicants  to  determine 
their  suitability  for  the  trades.  Ap- 
prentices generally  are  chosen  from, 
amongf  qualified  workers  already 
employed  in  the  plant. 

The  minimum  requirement  for 
engineermg  and  scientific  jobs 
usually  IS  a  bachelor's  degree  with 
an  appropnate  major.  Practically 
all  the  larger  complies  hav^  for- 
mal training  prpgrapis  for  college- 
trained  technical  workers.  In  these 
programs,  trainees  work  for  bnef< 
penods  irt  ^anous  operatmg  and 
maintenance  divisions  to  get  a 
broad  pictureof  steelmaking  opera- 
tions before  they  are  assigned  to  a 
particular  department.  In  .  other  * 
companies,  the  newly  hired 
engineer  is  assigned 
a  s(>ecific  research, 
operating,  maintenance,^  admit\ts- 
trative,  or  sales  unit.  Engineenng 
gradbates  frequently  are  Wred  for 
saleswork  and  many  of  the  execu- 
tives in  the  iiidustry  hav^  engineer- 
ing backgrounds.  Engineering  grad* 
uates.  as  well  as  graduates  of  busi- 
ness administration  •and  liberal  arts 
colleges,  1^  employed  im  sales,  ac- 
counting, and  labor-management 
relations. *as  well  as  in  managerial 
positidns. 

Compleij^ion  of  a  busing  course^ 
in  high  schoql,  juniof  collfeg^^or 
business  school  is  preferredior 
entry  into  most  of  the  office  occu- 
pations. Office  jobs  requinng  spe- 
cial knowledge  of  the  steel  industry 
generally  are  filled  by  promoting 
personnel  already  employed  in  the 
industiy^. 

^^tmptoymept-CutTook 

EfnplpynTent  in  theiron  and  steel 
inxhs^^Cty  IS  npt  eJtpected  to  change 
significant!  vin  the-J[ong  run  (1974- 
85  J.  Nevenffeless/ many  workers 
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will  be  hired  to  replace  "those  vs*o 
retire/  die.  or  transfer  to  other 
fields.  The  total  number  hired  may 
Quctuate  from  year  to  year  because 
-  the  industry  is  sensitive  to  changes 
in  business  conditions  and  defense 
needs. 

Production  of  iron  and  steel  is  ex- 
pected to  increase  moderately  as 
population  and  business^ growth 
>  create  a  demand  for  more  automo- 
biles, household  appliances^"  indus- 
trial machinery,  and  other  products 
that  require  large  amounts  of  these  , 
metals.    Because   of  laborsavfng 
technology,  however,  .employment 
y,    is  not  expected  to  keep  pace  with 
incrc^s  in  production.  Giant  blast 
furnaces  are  being  built  that  make 
more  iron  per  worker  than  the 
smaller  furnaces  they  are  replacing. 
Open  hearth  furnaces  will  continue 
to  be  replaced  with  more  efficient 
basic  oxygen  furnaces,  increasing 
the  amount  of  steel  produced  per 
worker.  Older  primary  rolling  mills 
will  be  replaced  by  continuous 
casters.  which*nise  fewer  employees 
to    produce   slabs.  ■  bilffts.  and 
blooms.  Greater  use  of  computers 
to  control  plant  equipment-  as  in* 
hot  finishing  mills,  and  to  process 
b^iness  records  al$o  will  increase 
efficiency. 

Employment  trerfds  will  differ 
amongoccypations.  The  numbed  of 
•engmeeiirmelaJlurgists,  laboratory 
V    technicians,  apd  other  tyhnical 
.workers  "^ilL increase  as  the  ir^iif 
try's  resea^h   and  tifeveloph^nt 
,^?iC9gr5ms  exp3Tr*-Employmerti  of 
puter  programmers  and  opera- 
lilso  will  increase.  More  main- 
ce  worked  will  be  needed  Jp 
the  increasingly  complex 
bry  used  by  steel  miHs.  Em- 
in  proce^Jpij^  dccupa- 
iionsi>Q^Uie  other  hand,  is  ex- 
~|3Keci^rE^«^     slightf/  as  more 
efficienJsX  ^1^    machinery  and 
equipmem^e  introduced  ^ 


Baut  UratKhMtmr  hZuHx  eamtnas  •  ofnyrUrs  m  iettcted  oecupations^n  basic 


tron  and  steel  estubUshmenti.  mtd-l^y^ 


BUa  furnaces 

l-ajT)  optr^tors  , 
ieeepcrs        ,  . 
Ba)ftC  oxypcn  fumac«^ 
Second  dsstst^tnts 
T^uffuice  opcnuofs. 
Open  heanh  furnaces  - 

Charpng  machine  operaiors 
Furnace  opef^ors 
BJoom  sUb.  and  btlki  mills  ^ 
Soakinp  pit  crane  operators.^ 
.  Rollers 
(  oniinuoos  hot-strip  mills 

Roujihers  » 
Rollers 
Maintenance 

,    B^>aUycrs  *  '    •  ' 


Hourly 
eamUijis  " 

$5.10 
5.50 


5.70 

6  50 

560 
6.80 

5  70 

7  30 

5.80 
5.70 


'Fxctudev  premium  pay  for  override  and  for  work  on  weekends,  holidays,  and  late  shifts. 


in  iron  and  steeimaking  are  among 
tifc  highest  in  manufacturing.  In 
.  1974,  they  averaged  $6.25  an  hour, 
while  production  workers  in  manu- 
iacturing   as  a   whole  averaged 
S4.40.  To  show  how  earnings  vary 
by  occupation   and  department, 
wage  rates  for  employees  in  sqme  of 
the  ^  principal    occupations  are 
presenie^l  in  t^ble  i.  However,  most 
sieelworkers;are  'fjaid  on  an  incen- 
•tive  basis— that  is,  the  more  they 
produce  the  nfore  they  earn— and 


having  2  years  of  more  of  service 
'  are  eligible  to  receiv'e  supplt^ental 
unemployment  benefits  for  ftp  to  52 
,  weeks.  Other  benefits  .  include 
health  and  life  insurance,  an<i  edu- 
cation and  scholarship  assistance. 

Worifii^g  conditions  vary  by^  de- 
partment. Maintenance  shops 
generally  are  clean  and  co^l: 
Rolling  mills  ahd  funtaces  afre  hot 
and  noisy.  Many  plants,  however, 
have  de^lo jed  methods  to  reduce 
job  discomforf«|The  use  of  remote 


often  earn  more  than  the  tablc^  t^bntrdl,  for  examnle,  enables  V5me 
would  indicate.  *    '     -  employes,  sucH  ^  furnace  operi 


Eamlngtlihd  Working 
CondHlont 

Earnings  of  production  workers 


,  Most  piantworkers  in  the-  iron 
and  steel  industpjgfere  mem&5|;s  of 
the  United  Steelworkers  of  Amer- 
ica.  Agreements  between  *  steel 
companies  and  the*  union  include 
some  of  tKe  most  liberaj  benefits  m 
industry.  Most  workers  receive -/a- 
calionx^j^  ranging  from  bAo  4 
weeks,  depfcqding  on  length  of  sei>^- 
^*ce.  A  workeiTin  the  top  50  per- 
cent of  a  seniority  list  receives  a  1 3- 
week  vacajion  every  5  years;  the 
remainin^workers  receive  3  extra 
weeks  of  vacation  once*in  a  5-year 
period.  Professional  and  executive 
personnel  in  some  companies 
receive  similar  benefits. 

Workers  may  retire  on  company- 
paid  pensions  after  30  yea/s  of  serv- 
ice, regardless  of  age.  ^Employees 


tors^to  work  outside  the  immediate^ 
vicinity.^f  processing  opefedons.  In 
other  instances,  the  cabs  in  which- 
the  workers  ^t  while  operating 
mechanical  &juipnknt,  sJich  as 
cranes,  may  bp  aif-cortditioned. 
Becaui^j/qgittain  ^roq^s^s  'ai«  con- 
tinuous, manv  ^ploypes  atb  on 
night  shifts  or\iprk'  on  weekends. 
SoijrcMj»f  Addltfonal 

For  additional  informfetion  about 
careers  in  |Ij/iron  and  steel  indus- 
iry,  cjDntact: 

American  Irbij  and  Stelcl  Institatfc,  foOO  I 


St  NW..  Washing 


ton.  D.e.  20036. 


UniledSicclwoAeaoj  Ajnenca.  I500Cof^ 


monwealth 
15222 


ling.  llUuburt 
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Young  pcQplc  who^havc  a  high 
school  education  ano^  love  for  the 
outdoors  and  uildhfe  may  find  re- 
warding careers  in  the  logging  and 
lurnber  mdustry    Loggmg  camps 

"and  sawmills  provide  man>  job  op- 
portunities \w  the  South  and  Pacific  . 

INorthwest,  the  Nation's  major 
limber-producing  regiuns  Because 
the  building  and  furnishing  of 
homes,  hospitals^  schools,  stores, 
and  most  <5ther  sLruclures  depend 
upon  lufnber  and  wood  products, 
thousands  of  job  openmgs  will  ,be 
available  each  >ear  through  the 
mid-1980*s. 

Nature  and  Location- of  thc^ 
Industry 

In  1974,  nearl>  85,000  wage  and 
salary  workers  were  emplo>ed  in 
logging  to  help  harvest  trees  and 
remove  therrufrom  forests  A  much^ 
larger  numbef-aboul  220.009- 
worked  sa\\  mills '  jfifuJ  planing 
rtilU  where  logs  are  converted  into 
himt^ej  In  atfditron.  abpot  50.000 
workers  vvepe  self  emplb>fed.  most 

.  of  (hepi  in  iSgging 
^  Tfiis  statement  deals  ^h  actlvi^ 
ties  An4  job^involved  in  emitting  and 

ji^noviog  timbef  from  furests.and  m 
yie^  processing  of  logs  into'  rough 
and  finished  lumber'  It  excludes  the 
manufacture  of  paper,  pl>wood, 
verieer,  and  oVher  wood  products 
such  as  furniture  and  boxes.  Occu 

.  Rations  in  paper  manufacturing  are 

/dliscussed  in  a  separate  statement 

,  elsewhere  in  the  Handbook 

Lumber  production  has.fdllowed 
the  same  basic  process  for  many 
ycar^  A  stand  of  timber  Js  har 

*  vested  in  the  forest,  moved lo  a  cen-. 

*tral  tocation  or  **la^ding  accessi 
ble  to  trarlsportation,  and  then  car- 
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ned  by  truck  or  rail  lo  a  mill  ibr 
processing  Logging  crew^  typically 
consist  of  from  5  to  15  workers. 
Several  crew^,  each  working  at  a 
different  locatiQn,  may  be  needed 
to  supply  logs  for  a  single  mill,  l^e 
crew  moves  through  the  forest  as 
one  area  after  another  is  harvestdi;]. 
Years  ago  these  workers  lived  in 
camps  close  to  the  cutung  site. 
With  belter  .roads,  almost  ail  can 

*  now  live  at  home  and  commute  to 
work.  .  , 

In  the  sawmill,  logs  are  debarked, 
rough-sawn  into  various  widths  and 
lengths,  and  men  seasoned  (dned) 
so  the  wood  will^not  warp, -A  small 
amount  of  rough  lumber  is  sold 
without  further  processing,  but  the 

*rest'must  be  sent  to  a  planing  mill 
before  it  g^s  to  market.  In  this 
mill,  rough  boards  are  finished  to^ 
give  them  a  smooth  surface.  Boards 
also  are  made  into  floonng,  siding, 
moulding,  and  other  fornS  c/F  build- 

j  ing  tnm.  Since  logs  cost  more  to 
ship  than  lumber,  sawmills  usually 

.  are  located  near  tree  harvesting 
areas  Some  of  these  mills  are  small, 
portable  operations  that  can  be 
moved  about  from  week  to^week  as 
the  harvest  progresses,  but  the  large 
ones  are  permanent.  Waning*  mills 
ma>  Be  near  Sawmills  or  hundreds 

-of  miles  awa>.  About  three-fourths 
of  all  mills  employ  fevyer  than  20 
workers,  but  some  have  more  than 
100. 

Although  some  logging  and 
lumber  mill  workers  are  employed 
in  nearf>  every  State,  seven  States 
account  for  a^ut  half  of  the  indus- 
try's employment.  Oregon, 
Washington,  California,  Alabama, 
North  .  Carolina,  Arkansas  and 
Georgiji. 


Logging.  Bcfo^  a  stand  of  timber  is 
,  harvested,  a  forester  (D.O.T. 
040.081)  decides  which  trees  to 
cuL  Foresters  also  map  the  cutting 
areas,  plan  and  supervise  the 
cutting,  and  plant  seedlings  to 
replace  the  trees  that  ,  were 
ren>ove4<--?tmi^r  cridsers  (D.OT. 
449.28'7)  eswnate  the  amount  and 
grade  of  standing  timber  and  help 
foresters  make  maps.  Heavy  equip- 
ment opera.tors  build  access  coads 
and  trails  to  the  cutting  and  loading 
areas  so  that  they  can  be  reached  by 
logging  crews 

The  initial  haf;^e$ting  task— 
**falling  aiKJ  bucking"— is  the 
process  of  cutting  the  tree  down 
and  further  cutting  (bucking)  it  into 
logs  for  easier  handling  Falters 
<DOT  940  884),  working  singly 
or  in  pairs,  use  pow'iersaws  to  c^ut 
4own  trees  marked  by  the  fdrester. 
Expert  fallers  Cctn  usually  drop  a 
tree  in  the  exact  spot  where  they 
want  ft,  making  sure  other  trees  are 
not  injured  jn  the  process  As  soon 
as  the  tree  is  down,  backers  (D.O.T . 
940.884)  saw  the  limbs  off  and  saw 
the  trunk  into  logs. 

TTie  next  task— **skidding**— is  a 
method  of  removing  logs  from  the 
cuUing  area.  A  choker  (steel  cable; 
is  noosed  around  the  log  by  choker 
setters  (D.^,  942.887)  and  then 
attached  to  a  tractor  which  drags  or 
"skids*'  the  log  to  the  landing.  A 
riggirtg shnger  (D.O.T .  942.884)  su- 
pervises and  assists  choker  setters 
and  tractor  drivers.  In  rough  terrain 
^in  the  We^t,  where  Ipgs  must  be' 
moved  up  or  down  steep  slopes  or 
across    ravines,    the  *'highlead'* 
method  is  used  instead  of  tractor 
skidding.  This  method  is  somewhat 
like  a  fishing  rod  and  reel.  Steel  ca- 
bles run  from  a  diesel -powered 
winch  (reel)  through  pulleys  at  the 
top  of  a  large  steel  tower  (rod)  and 
down  to  the  cutting  area  which  may 
be  hundreds  of  feet  away  from  the 
tower.  Choker  setters  noose  the  end 
of  the  xable  around  a  log  and  a 
yarder  engineer  (D.O.T.  942.782) 
operates  the  winch  to  pull  the  log 
into  the  landing.  Experiment^  are 
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Lx>99lng  worVtr  uf#s  ctiain  t^yr  to  dl- 
Wde  t/e*  irunk  into  logt. 

noN^, being  made  with  hea\\  duty 
hehcctpters  Hovering  above  a 
logging  site,  the  hehcopters  can  hft 
and  move  lo^s  weighing  several 
tuns  Batioon^  also  are  being  tried 

After  logs  feacii  the  landing,  thev 
are  loaded  orv  a  truck  trailer  and 
hauled, to  a  mil!  A  loader  engineer 
(DOT  921  883)  operates  a 
machine  that  picks  up  logs  and 
places  them  on  the  trailer  A  second 
loader  <p  O  T  V49  884  )  directs  t^p 
positioning  of  logs  on  t?ie  trailer. 
Although  {rucks  usuallv  are^  used, 
logs  are  sometimes  carried  b>  rail- 
road cars  ... 

SiiKfTT/Z/s  un^  Pfufun/ Mills  At  the 
sawmill  mcoming  logs  are  stacked 
*on  the  ground  ^Ll^Id  decking;  or 
dumped  mto   a    pond   to  await 
^     cutting  Water  stojage  protects  the 
logs  from/splittTng.  insect  damage, 
and  fire  Cold  decking,  on  the  other 
hand,    permits    greater  storage 
volume  per  acre,  and  some  har^- 
\^oods  such  as  oak  must  be  stored 
thjs  way  because  the>  wiH  sink  in 
water    Scalers  rDOT  941488) 
measure  logs  and  look  for  defects, 
such  as  knots  and  splits,  to  estimate 
the  amount  and  quality  uf  lumber 
' av  ailahle    Pond   k  urkers  (DOT 
921  ^^^6)    wearing    spiked  boots 
walk  about  on  the  logs  m  the  pond' 
and  use  long  poles  to  sort  them  so 
that  dW  of  one  kind  or  si/e  go  into 


the  mill  together 

A  bull<hmn  operator  (DjOT 
921  885)  controls  a  conv«>or  that 
pulls  logs  up  a^  chute  mto  the  ww- 
milL  A  barker  opemtor  (DOT 
533  782)  operates  machipery  to 
remove  bark  and  foreign  matter 
that  could  damage  saw-s  One  kind 
of  machine  has  rough  meial  bars  or 
knives  that  rub  or  chip  the  bark 
awav  Another  kind  tears  it  off  with 
.  the  high  pressure  force  of  water 
The  removed  bark  be 
processed  into  garden  mulch  or 
burned  to  produce  heat  and  steam^ 
for  the  sawmill 

As  a  log  enters  the  sawmg  area,  a 
deck  worker  (DOT  667  887 )  rolls 
It    onto    a    platform    called  '  a 
"carnage,"    and    a    block  setter 
(DOT  667  885}  aligns  the  log  and 
locks  It  into  position  The  carriage, 
which  moves  back  and  forth  on 
rails  carries  the  log  into  the  ieeth  of 
a  large  handsaw,  and  each  yme  it* 
passes  the  saw  a  board  is  sj(ceii  off 
This  operation  is  controlled  b>  a' 
head  sawyer  (D  O  T  667  782),  who 
*  IS  one  of  the  most  experienced  wor- 
,^ers  in  the  mill   The  quantity  of 
dumber  obtained. from  logs  depends 
largely  on  the  head  sawyer's^  skill 
and  knowledge  -^r-^ ' 

After  leaving  the  carriage,  the 
lumber  moves  to  an  edger  saw,  con-, 
sisting  of  twb  or  more  circular 
Shades  Operate^  b>  a  pony  edger 
(DOT  667  782),  '  the  edging 
machinery  cuts  the  lumber  to  the 
desired  width  For  example,  the 
production  run  may  be  .cutting 
boards  to  a  4-inch  width  Ne^,  a 
trinlmer  saw  operptor  (D  O.T. 
667  782),  using  a  series  of  circular 
c;ass-ciK  saws,  cuts  the  lumber  to 
various  lettgths.  ^uch  as  8,  10,  or  12 
feet. 

When  all  sawing  is  completed,  a 
Conveyor  system  moves  the  rough 
lumber  into  a  sorting  shed,  where- 
graders  (DOT  ^^9  587)  examine 
each  board  and  determmp  its  grade. 
After  gradingf  sorters  (D.O-T 
922  887)  pull  and  stack. the  luni^ber 
according  to  type.,  grade,  and 
dimension 
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^  Jhis  stage.  theJumbcr  is  still 
green  and  mast  be  seasoned  so  that 
it  will  not  shnnk  or  <varp.  It  may  bc» 
stacked  outdoors  where  Ibc  sun  and 
wind  wnll  remove  moisttJTe.  More 
frequently,  however,  it  is  plgcetfliv^ 
a  specially  heated  building  (dryy 
kiln).  Dry-hln  operators  (D.O* 
563.381  )  control  temperature,  J<u- 
midity,  and  ventilation  m  kilns. 

Seme  seasoned  lumber  is  /e^dy 
for' use  without  further  proc^ing, 
primarily  in  the  construc'ban  inbu^^ 
try  Most  of  the  lumber  must  pass 
through  a  mill  before  being  shipp^ 
to  market.  In  this  mill,  the  rough 
dried  lumber  is  r^n  through  a  senaf 
rotating  knives  controlled   by  a^ 
planer  operator  (D.O.T  665.782 ).> 
Some*  knife  hfeads  produce  smooth 
surfaces,  while^  others  tongue-and- 
groove  the  boar^for  flooring  or 
paneling  Simii^y,  a  wide  vartety 
of  moulding  or  other  building  tnm 
may  be  cut.  The  dressed  or  finished 
lumber  is  usually  graded'again  be- 
fore  storage  or  shipment  by  a  planer  ' 
•  mill  grader  ( D  O  T.  669.58'? ). 

In  addition  to  ocx:upatfo;i9 
describ^ti  m  the  logging  and  milling 
processes,  tpany  other  CKxupations 
require  a  broad  range  of  training 
and  skillg  Maintenance  n^echanics 
install  and  repair  saws  and  "related 
mac^hiner^^  Saw  filers  sharpen  and 
repah>  saws,  and  electricians  noain- 
-iain  and  repair  wiring,  motors,  and 
other  electrical  -  equipment. 
Truckdrivers  transport  Ipgs  to  the 
mills  and  "xfejivet  the  finished 
lumber  products  to  Wholesalers. 

Many  wqi;kers  are  e'n1plo)yed  in  * 
clerical. ^  sales,  aj?d  administrative 
occupations.  For  example,  many 
firms  empj^jy^office  managers, 
purchasinj^  *agents.  persor^nel 
^anager^.  salesworkers.  office 
clerks,  «nographers  artd  typists, 
bookkeepers,  and  business  machine 
operators.  Also,  the  industry  cm- 
ploy^prof^ssional  and  technical 
\Vii^rs«  such  as  civiLand  industrial 
[ineers.  drafters  and  surveyo^, 
and  accountams  { Detailed  dij^rus- 
sions  of  professional,  technicaf,  and 
mechanical  pccupatiohs'.  f6und  not 
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M»^«nui^  •quipmtnt  tn  mod#rn  sa^yrmllls  r»ducM  n»*d  for  hand  labor. 

only  la  loggirtg  and.  milling  but  <n 
other  mdu^j^  as  ^vcll,  are  given 
elsewhere  in  the  Handbook  m  sec- 
tio/is  cuvenng  individual 

Training,  Other  Qualifications, 
^  and  Advancement 

and  millhands*^et 
their  first  jObs  wT^^Tot^t^reVlOus 
fining:.  Employers   prefer  i**gt?^ 
school  graduates,  but  applicants 
with  less  education  freqpently  are 
hjrcd.  Erit^y  level  jobs  usuaJly  can 
be  learned  m  a  few,wceks^  ob- 
scrvmg  and  helping  experienced 
workcrs-NA  beginner  on  a  logging 
crcv^  may  ^tart  by  helping  chi  ^ 
.  setters  or  Aitidf^^n^^^ljiJiks^^ 
beguin5j:j»ayfee  assigned Oo  a  labor 
pool  ^to  de  odd  Jobs,*  Sifch  as 
slacking  and  sorting  lumber.  As 
Avorkcrs  '*g^in  CAperiepce,  and  as 

vacancies  occur,  they  cTan  advance    industhes,  however,  opportunities 
to  higher  paying  jobs  ^  A  chok^r^  (05  promJtton  arc  lto)Ued 
.Setter  who  has  an  aptitude  '      '  ^  " 


who  has  an  aptitude  Ujx 
"opcrating^machfpcry,  iof  tx^fU^t, 
may  become  a  iruok  oj/lraclgr^ 


good  phy^sidaJ  condition  AlthoiTgh 
modem  equipment  has  reduced 
some  of  the  hea\>  labor,  stamina 
and  agility'  are  still  impbi'tant 
•  qualifications,  rfarticuiarly  for  log- 
gers. Because yof  the  danger  -  in- 
volveci  ih  o^rattng  ^nd  workmg 
around  heavy  machinery,  workers 
should  be  aJcrt  amd  well  coor- 
dinated. 

A  bachelor's  degree  usually  is  the 
minimum  educational  requirement 
for  forester,  engineer,  accountant, 
and  other  professioqal  occupations 
Completion  of  commercial  courses 
in_  high  school  or  business  school 
ttsuajly  IS  adequate  for  cn^  into 
cicncal  occupations,  such  as  secre- 
tary, typist,  and  bookkeeper 


Employment-  OuttooK 

Employment    in    logging  ^nd 
lumber  mills  is  expecte^  to  decline 
through  the  mid  1980's  (Respite  in 
creases  in  wood  production  to  mee;^ 
dnver,  or  a  yardcr  ci^gineerr  Mill-    the  Nation *s  population  and  indifs- 
hands  also  can  learn  various  kinds    trial  growth.  Laborsaving  machin 
of  machine' operating  jobs,  such  as    ery  will  make  it  possible  to  harvest 
bull-chain  operator  and  pony  cdger     and   process  '  more   lumber  with 
Mechanics,     electricians,    and    fewer  j  employes.  Nevertheless, 
others  who  repair  and  maintain  the    several  thousan<ftnew  workers  Nvill 
industry's  equipment  are  trained  on    be 'needed  eachjyear  to  replace 
the  job  under  the  gOidance  of^su-    those  who  reticgl^ die,  or  leave  the 
pervisors  and  exgterienced  worj^c'rs,    industry  for  other  ^asons. 
In  some  ftfcns,  this  trt<?ning  is  sup-    number  of  job  openings  may  fit 
plemented  'by  cljissroorh  ^ instruc    ]ate  from  year  to  year,  hjX^ver, 
tion,       M<fintenahceV   *  triinees    because  ;the  dem^d  fo^lutnber  is 
ffequcnity  are  selccleii>from  work     senyiiv^  to  change^^irfconstructiori^ 
ers  already  employed  in  mills  or    activity.  1     **      _ ^  • 
logging  crew^.  Many  firms,  hcjw^       Emplo^ment^in  logging  tamj>& 
ever,  y^ill  hire  inexperienced  peupfe    a^nd  mill^^l  decline  over  fhe 
who   have   mechanical   aptitude,   ru^^asmcke  niodem  etj^uipmfent  < 

enerally,  h  takes  a  trainee  3»  to  4  .  technique^  are  adopted'  A 
/^eius  JO  become  skilled  in  one  .of  f^tcar,  fipff  example,  whidj.  li^  a 
the  tnamtepanC^  jobs.  _  ^^jfccj|far^-li^e  pgir  of  blad^7  cut 

"■.Wuikcrs-^^ho  have  leadership  H^n ^^^^  four  timejs  as  fast  as  a 
ability"  ahd  years  of  expenen^f-eOTT  sa^s*-.  ^naofc  qf  i|ies^  sheais  come 
advance  to  supervisorj:TJ^]uons7n.^mto  use,  lewer  logging  workers  wiU 
mills  and  logging  ott^^.  As  in  other    be  requtrpd.  ^aivnrills  and  plamng 

mills   'miy    reduce  .  emf)loyment 
uiremints .  by    lAstilling  new 
and  y  improvrng^  plan^ 
laysuts'Tj)  i|ieiritn^fa,'  for 'i^xarrt- 


lortg 


tree 


'r€[1ativefc)^^ew 
exist.  ^  wl^ 


of  ^se 


Loggers  and  milli^andli  plust  be 
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szio 

155 
2-25 
2.25 
'  2.45 
2.50 
2  45 
2.25 
2-50 

.  3  30 
2  70 
2  70 
340 
4.45' 

'  2.85 


Hourp/rates 


^West  Coast 
►  $4.40 
4.40 
4.46 
4.60 
4  75 
4.85 
4.95. 

4  95 
5.00 
5.20 

5  35 
5  55 
6.00 
6.40 


7  95 


Deck  worlcen 

Pond  workers  ♦ 

Soacrs.  * 

Tnromcrs 
•  Checker  setters 

Block  seners 

Pony  edgers 
*Lombcf  stackers 

TnKkdrivefs 

Planer  operators 
~   Graders.  p>lanc4  dumber 

Tractor  drivers,  skidding.  , 

Hcad-sa>*-operators,  circuUiisaw 
^1  Head-saw  operators.  baxKi  saw 

Faiiers  and Jxjckers.  powcr^  [ 

two  o^ree  people  can  replaee  stx 
who  stack  by  hand/ 

Although  employment  m  the 
dustry  as  a  whole  is* declining,  cer- 
tain^occupatioj^  will  grow.  Addi*. 
tiohal  mechanics,  for  example,  will 
be  needed  to  maintain  the  growing 
slock  of  Jogging  equipment,  trucks, 
and  mill  machinery.  More  Ppr^ters 
will  find  jobs  in  this  industry  as 
forest  replahting  and  conservation 
programs  receive  greater  attention. 
MeihanicaJ  and  electrical  en- 
gineerg  will  be  in  greater  demand  as 
the  industry's  production  methods 
becomrspcJrc  complex.  As  in  the 
past,  howeviir,  most  of^the  indus- 
try's job  ot>*'(U9gs  will  be  for  ipgging^ium,  jnaunmes  ana  equipment  usee 
and  '  millworkcr^  because  the/  and,  above  all,  by  ^og^hic  area, 
make  up  a  vw^large^propbrtion  of  Estimated  average  hourly  rates  for 
^e  industi^s  total  employment,  selected  occupations  in  West  Coast 
replacejp^t  needs  are  high*.  -  y  and  Southern  logging,  operations 
tr  jobs  so{netimes  .ire_  apd  mills  in  1974  are  shown  in  the 
av^blc  for  high  school  ji^tdenxs    accompanying  tabulation. 


17  years  of  age  brolder.  These  jobs 
are  unskilled  and  include  such  tasks 
as  working  on  a  survey  crew,  help- 
ing haul  logs  to  landings,  clearing 
brush,  and  fighung  forest  fires. 

Earnings  aiid  Working 
^onjlitrfht  y 

In  1974,  production  workers  in 
sawmills  and  planning  mills 
averaged  $3.79.  In  comparison^ 
production  workers  in  manufactur- 
ing industries  as  a  whole  averaged 
$4.40  an  hour. 

Wage  rates  in  logging  vary' con- 
siderably by  occupation,  size  of 
fimt,  machines  and  equipment  used 
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Most  fogging  jobs  ai«  outdoors* 
The  forest  may  be  wet,  muddy,  and 
hot,  with  annoying  insects  during 
the  summer,  conTerscly,  working 
conditions  may  be  difficult  and  time 
lost  because  of  snow,  sfeet,  and  low 
temperature   during  the  winter* 
Sawmills  and  planing  mills  niay  be  • 
noisy  and  dusty,  and  uncomfortably 
warm  ^  duripg     the    .  summer^ 
Moreover,  wohPi^Jogging  sites  and' 
in  mills  is  more  hazardous  than  in 
most  manijfftctunng  plants.  For 
many  person^  however;  the  oppor- 
tunity  to  work  and  live  in  forest  re- 
^gions  away  fjom  crowded  cities 
more   than  offejts  these  disad- 
vantages.  *  * 

The  major  unions  in-thb  industry 
are  the  International  Woodworkers 
of  America  and  the  United  Brother- 
hood of  Carpenteir^d  Jok 
America,  boUTf-A^-p^^  af- 
filiates. A  lai;^  proportion^of  the 
industry's  ^prpductmrt  w^orkers  on 
the  'We^l'  Coast^e  covered  by 
union-managMftnt  contracts.  On 
the  otheriiind,  relatively  few  of 
those  in^life  South  were  covered, 

SourcM  of  Atftfftionar 
information 

For  further  information  aboutjob 
opportunities  an^l  working  condi- 
tions, contact^ 

intemationtl yWoodworkcrs  of  America, 
1622      Lombard  Sti  Portland,  Orcte 
972^ 

Industry  Careen,  National  Forcit 
.^^ucu  Aiioaation,  16J9  Maaa.  Ave. 
NW..  Waihmtton,  0.0.-2003^6. 


MOTOR  VEHICLE  AND  EQUIPMENT 
MANUFACTURING  OCCUPATIONS 


.The  aufomobjie  indifslr) 
emplu>b  more  v^orker^,  than  an> 
other  single  manufavtunng  indub 
tfv  M^}reuver.  il  is  a  ma-jor  vOn 
sumer  of  steel,  rubber,  plate 
gla'^*^.  and  other  b4Siv  materials 

srrirction.  and  trock  and  bus 
transportation  facilities,  have 
been  created  because  of  motor 
vehicles.  - 

To  buiW  the  more  than  10  mHlion 
— ^^-vchicTes  produced  in  1974,  Tffe  au- 
tomobile industr)  emplo>ed 
860X)00  workers  In  addition  to 
\^orkers  discussed  in  this  chapter, 
thoi^nds  of  persons  work  in  other 
indushi^es  tliat  p^ioduce  automobile 
glass^^  automotiv  e  sUmpings, 
ligirrfJfgsy stems,  storage  batteries. 
Ores,  and  map^  other  components. 

Like  other  large  industries,  the 
automobile  industr>  employs  peo- 
ple with  widely  different  kvels  and 
lyp^s  of  educaiiQjj  and  t/aining.  iob 
re^utfCtnents  vary  from  a  colfege 
.  degrw-^Jor  engineersv  and  pthqr 
prbfcssionaTjancJ^technical  wVrker^ 
to  a  fe^  hours  of  on  the-pb  training  ' 
for  some  assemblers,  materials  han- 
dlers, and  custodians. 

Mature  and  Location  o^Mli^ 
Induatry 

The  automobile  industry  is  abfe 
to  produce  millions  of  vehicles 
because  of  hiass  production  of 

^  st^dardjzed  parts  and  assembly 
Ime!  manufacturing.  Parts  plants 
'  make  thousands  of  interchangeable 
parts  At  the  assembly  plants  work 
crs  put  these  parts  together  to  build 
a  complete  vehicte  New  pars  are  ' 
driven  offlBe  assembly  line  at  the 

'  rate  df  about  one  a  nrjinutfe 


The  industry  has  about  3,000 
plants,  ranging  froHT  small  parts 
plants  with  only  a  few  workers  to 
huge  asscm-W^.  pJajits.  .that  employ 
several  thousand.  About  S5  percent 
of  the  ind^sify  s  employees  work  m 
p^ams  5O0  ^pi^Xers  or  more 
,  Over  two-thir4s  of  the  autoraq- 
bile  industry's  employees;  work  in 
the  Great  Lakes  region,  including 
Michigan.  Ohio,  Indiana,  Illinois, 
Wisconsin,  and  western  New  York 
Michigan  alone  has  almost  40  per- 
cent of  the  total,  with  half  of  these 
Workers  in  the  Detroit  metropolitan 
area.  Other  important  automobile 
industry  cent^  in  the  Great  Lake? 
area  are  Flint  and  L^psifig, 
Michigan,  Cleveland  ajid  \Varren, 
Ohio,  Indianapoli>^and  Ft.  Wayne, 
Indiana,  Buffalo,  New^  Yprk,  and 
Chicago,  Illinois.  ^  - 

^Major  automobile  manufa^^turing 
centers  are  also  found  in  other  parts 
of  the  country,  including  Los  An- 
gejes,  San  Francisco,  Kansas  City. 
St.  Lou45.  Atfanta,  and  Philadel- 
phia. 

Hbw  Automobilea  are  Made 

There  are  ^ree  stages  in  making 
an  automobile,  designing*  engineer- 
ing, and  testing,  produaion  of  parts 
and  subassemblies;  and  final  as- 
sembly. (Although  the  rest  of  this 
statement  discusses  only  automo- 
biles, the  information  also  applies 
to  trucks,  <buses,  and  other  motor 
vehicle^,) 

Designing,  Engineerings  and  Test- 
ing, About  2  to  3  years  of  designing, 
engineering^  and  testmg*  precede 
the^tu^i  production  of  a  new  car. 

First,  executives  decide  what 
kind  of  car  to  produce— a  sports 


car,  compact,  or  luxury  car— and 
approve  6asic  specifications  for  the 
car's  size  and**«ost.  Stylists  desigi\ 
the  car's  body  and  interior.  From 
the  stylists'  sketches  and  drawings, 
skilled  model  makers  make  scale 
and  fjull-size  clay^  and  fiberglass 
modeU,  of  the  car.  The,  models  are 
used  to  refine  the  styling,  to  evalu- 
ate safety  features,  and  finally  to 
rnake  master  dies  for  producing  the 
car  Engineers  design  the^car's  en- 
gine, transmission^  suspension,  and 
other  paru.  Their  designs  must 
meet  safety  and  pollution  control 
standards,  as  v^ell  as  pass  cost,  i\iel 
economy,  and  performance  tests. 
They  work  with  physicists, 
chemis^,  metallurgists,  and  other 
scientisis  on  research  to  develop 
new  parts<  stronger  and  lighter 
metal  alloys;  new  ways  to  use' 
plastic  and  fiberglass,  and 
thousands  of  other  improvements. 
Engineers  also  work  with  drafters 
draw  up  blueprints  ^nd  specifi- 
cations. '  « 

Each  new  design  arid  improve-  ' 
ment  is  thoroughly  te^sted  in  the 
laboratory  and  on  the  road.  Engines 
a^e  run  thousands  of  miles  under  t 
Tieariy  afl  driving  conditions.  Safety 
features  are  tested  in^the  \aboT3}(ffy 
and  in  actual  crashes.  Components 
that  fail  must  be  redesigned  ^fore 
^^le  ca/ can  be  produced. 

Production  of  Farts.  Once  the  c^r  if 
finally  designed  and  tested,  Jitfe 
thousands  of  parts  that.^re  needed 
to  assemble  Complete  vehicles  must 
be  produced.  Parts  are  inade  from  a 
variety  of  matenals,  including  steel, 
copper,  aluminum,  glass,  rubber, 
plastic,  and  fabric.         •  *  ' 

Several  different  methods  are  '"^^ 
used  to  make  metal  parts.  The  cast/J** 
ing  process  is  used  for  bulky  pa^'  *  , 
such  as  en^ne  blcicks.  Axltyaftit  :ti 
other  parts  that  must  v^iih^titihs'y*: 
great  stress  are  forged.  JBcsdy  p^h^k  ;  l 
are  Ktaj^iped  out  of  «he§t^jnet4  J?y' ;^  ^ ; 
huge   presses*   Some   parts  -  are  • 
machine4  '  to   exact   dimcnsioh?'^  . 
Some  par^  are  made  entircl^'by 
machine..    These     metaN^prJcing  ' 
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prdcesses  arc  explained' more  fully 
under  plant  occupations 
Other  parts  are  produced 


by  a 

vandty  of  manufactunng  processes 
Plastic  and  glass  pans  are  molded 
and  cut,  seat  cushions  arc  sewn,  and 
many  parts  are  painted  Pirts  arc 
also  a^mblcd  into  units  or 
"subassemblies.  "  s<jch  as  complete 
transmissions 

Throughout  production  many  in- 
spections and  tests  are  made  to  en- 
sure that  the  assembled  car  will 
meet  quality  and  safety  standards 
Final  Assembly  After  man>  months 
ofdesignm^  testing,  and  producmg 
pans  the  car*  is  finalK  assembled 
Workers  attach  the  parts  and  subas- 
sembhes  in  the  nght  order  as  a  con- 
\eyor  carries  the  chassis  along  the 
asseqibly  line  Axles  are  attached, 
the  engine  and  transmission  are 
mounted,  bodv  panels  are  welded 
together,  painted,  and  joined  to  the 
chassis,  instrument  panels  and  sea& 
are.  installed  Near  xhe  end  of  the 
'  Ihie,  hubcaps,  mirrors,  and  other 
finishing     touches     are  added 
Gasoline  is  pumped  mto  the  fuel 
tank,  headlights  and  wheels  are 
aligned,  and  the  car  is  inspected 
and  driven  off  the  line  The  whole 
final  assembly  process  ma>  uke  as 
Jittle  as  90  minutes. 

"Asse.mWing  hundreds  of  cars  a 
day  requires  expe;i  timing  arid 
,<55ordination  Parts  and  subassem- 
blies are  delivered  according  to 
production     schedules  arranged 
months      advance  They  are  fed 
cbntinually  to  work^from  storage 
areas  along  the  assembly  line.  In- 
structions for  the  color  and  special 
equipnwnt  for  each  car  are,  transy- 
mit,ted  klong  the  line.  This  system* 
allaws  tars  of  different  colors  and 
types  to  follow  each  other  on  the  as- 
sembly Jinc-^a  bJue  sedan  may  fol- 
low a  red  station  wagon.  Ipspect:,, 
tions  are  made  at  many  assembly 
stations  to  majce  sure  the  car  is  put 
together  porrect^y. 


workers  in  hundreds,  of  occupy 
tions  Semiskilled  plant  workers,/h- 
clU.ding  assemblers  and  inspec^rs, 
make  up  about  one-half  of  afl  em- 
ployees. An  additional  one^uaner 
are  supervisors,  machi^ts,  tool 
and  die  makers,  mectenics,  and 
other  skilled  craftworkers  Clencal 
workers  make  up  another  one-tenth 
of  the  total  The  rest  are^dfes- 
sionals,  technicians,  salesworkers, 
managers,  guards'  and  unskilled 
workers 

Some  of  the  important  occupa- 
tions are  described  bnefly  below 
DetaiFed  discussions  of  man>  of  the 
professional,  technical,  *^fi,  and 
plant  jobs  may  be  found  elsewhere 
in  the  Handbook. 


Occupatloi*  l^t  Industry 

The  automobiJeindustry  employs 


Professional  and  Technical  Occupa- 
tions The  modern  automobile  is  the 
product  of  the  research,  design,  and 
development  work  of* thousands  Of 
engineers,  chemists,  drafters,  and 
other  professional  and  technicaf 
workers. 

Over  30.000  engineers  worked  in 
the  automobile  indu^stry  in  1974. 
Most  of  them  were  mechanical, 
electrical,  or  industrial  engineers. 
Mechanical  engihee«  design  im- 
provement^  for  engines,  transmis- 
sions, and  other  working  parts. 
Electrical  engineers  design  the  car's 
electrical  system,  especially  the  ig- 
nition system  and  accessories  In- 
dustrial engineers  concentrate  on 
plant  layout,  work  standards, 
schedfiling,  and  other  production 
problems  The  industry  also  em-  \ 
ploys  metalhirgicaJ.  civil,  chemical, 
and  ceramic  engineers. 

The  ^industry  employed  over 
3,OdO  mathematicians,  physicists,  ' 
'Chemists,  and  other  physical 
scientists  in  1974.  Most  of  them' 
y/ork  on  researcli  and  development 
J^rojects  such  as  finding  ways  to 
reduce  fuel^  consumption  and  air 
pollution  and  studying |he  bmavior 
of  metals  under  certain  conditions. 
Mathematicians  and  statisticians 
design  quality  control  systcnis  and 
work  with  r^arch  scientists  and 
engineers.  Spnie  scientists  supervise 
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technical  phases  of  production. 
Metallurgists,  for  example,  super- 
vise mcking  and  heating  operations 
in  the  casting  and  forging  depart- 
ments. 

,  Drafleg  are  the  largest  group  of 
technical  workers.  They  work 
closely  with  engineers  and  stylists4tJ 
draft  bluepnnts.and  specifications 
for  each  pan  of  the  car.  Ejpgineer- 
in^  aides,  laboratory  assistants,  and 
thousands  of  other  technicians  also' 
assist  engineers  and  scientists* 

Adminisirauve,  Clerical,  and  Related 
Ouupaitons     Executives  decide 
what  -kind  of  vehicles  to  produce,* 
what  prices  to  charge,  wherC' 
t^UiId  plants,  and  whether  to  ro^u- 
facture  or  buy  certain  par^They 
are  assisted  by  lawyers,  market 
analysts,  economists,  statisticiani, 
industnaJ    relations   experts  and 
other,  professionals,  who  may  also 
supervise  pJant  or  office  ?tahs. 
Purchasing     agents,  personnel 
managers,  and  other  administrative 
workers  direct  special  phases  of  the 
company's  OT|»ness.  * 
^  Secretan§s,^S^  "%pkkeepers, 
shipping  clerks,  k^ounctfgnd  busi- 
ness machine  operOTp,  typists,  and* 
other  cleaeal  cmpkJlBes'^Work  in 
the  indu^ry*s  plants  anl^fgfe. 

Plant  Occupations.  AboiiF'^toree- 
fourihs  of  the  automobile  ladintry  s 
"employees  work  in  the  plant;  Most 
of  them  make  parts  or  work'^on  the 
assembly  line.  Others  service  and 
repair  machinery  and  cquipme*nt. 


Foundry      Occupations.  Engine 
,  blocks  and  many  other  parts  are 
"cast*'  or  molded  f^m  nttelted 
metal.  Patternmakers,  coremakers.  . 
and  maSSiine  molders  make  sand.  ' 
molds -which  have  a  hollow  space 
inside  in  the  shape*  of  the  part. 
Workers  called  meltersand  pourers 
melt  the  metal  in  electrtc  furnaces, 
or  cup>plas,  and  pour  it  into  the 
mbldi  After  it,  cools  and  hardens 
into  uie  shape  of  the  part,  shakeouf'  / 
workecgj-emove  the  casting  .from 
the  mold  ^    ^  ^ 
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I-or^ing  ihi,upaiions  Axles, 
dn^eshafis,  and  oiher  forged  parts 
'^are  made  b>  poundmg  mel^l  into 
dies  porkers  called  healers  heal 
the  metal  in  a  furnace  and  place  it 
in  a  forgmg  die  Hammerers  then 
tise  a  drophammer  to  pound,  the 
metal  mto  the  shape  of  the  die  \ 
Other  forge  shop  workers  clean,  i 
ftnish.  heattrcat>and  inspect  forged 
parts 


^luLhininj^  and  oiher  \4eial working 
(kiupaitons  Most  rough  cast, 
forged,  and  some  stamped  parts 
must  be  machined  to  exact. dimen-. 
sions  before  the\  cajt  ^e  used 
Machme  tool  operators,  represen(- 
mg  one  of.  the  indusl/\*^s  largest 
metal  v.or(.mg  occupations*  am 
machme  tools  that  cut  or  grind 
awav  excess  metal  from  rough 
parts  Most  operators  use  onl>  one 
Icmd  of  ^aUime  tool  and  are  called 
lathe  operators,  millmg  machine 
^operat^rs.  or  some  other  special  ^ 
title  Operator^  on  some  machines 
make  simple  .  tool  changes  and 
gauge  machined  areas  of  the  parts 

Some  macl\ine  tools  are  auto- 
*  irsatic  and  can  be  linked  together  to" 
do  a  series  of  machfhing  operations 
A  rougti  engme  block^for  example, 
can  be  moved  through  hundreds  of 
autoniatic  drilling  cVittfng",  and 
grinding  operation^Vith  little  or  no 
manual  labor.  Sonne  \>f  the  inspec- 
tion IS  also  autofKolic.  Workers 
must  monitor  a  control  panet  to 
spoik  interruptions  and  breakdowns  '  . 


-OCCUPATld^I^OUTUaOK  HANMpOK 


Ass^^lt^Occupattons  The  largest^ 
group. of  work^s  in  the  autoftiobile 
industry  aflre  the  assemblers  (D.OT 
806^87)  They  put  together  sitiail 
parts  to  make  subassemblies,  and 
p\jt  subassemblies  together  to  build 
a  complete  vehicle. '^ach  assembler 
has  a  specific  j^b  to  do  as  the  vctii- 
cle  passes  a  vv^rk  station  for  exarrf^ 
pie,*  one  woijfciir  mounts  a  tire  and- 
th^  next  wbi'ker  tightens^  the  "nuts 
wiljj  a  ppiwer  wrench.  Most  as-' 
scmbl>^  jobs  are   repcutive  a\id. 
require   limited   skills  However, 


Assemblers  inttal)  crank  shaft  into  cylinder  block. 


they  do  require  goocf'coordintition, 
and  may  be  strenuous. 

Finishing  Occupations  ''Finishing** 
includes  painting,  polishing,  uphoL-* 
sjering,  and  other  operations  that 
protect  the  car*s  surface  and  add  to 
the  car's  comfort  and  appearance. 
Electropldters  '(D.OT.  500.'^85) 
coat  bumpere,  grille  ^hubcaps,*  and 
trim  with  chrtm^J^etdl  finishers' 
(DvO.T.'  705.884)  file  and  polish 
rough  metal  surfaces  in  preparation 
for  painting.  Sprayers  ^  j(D.O.T. 
741.887)  apply  primers  and  paint 
^with  power  ^pray  gun^.  Polishers 
\  D.O.T:  ^  705r884r  polish  finished 
surfaces  by  hand  or  with  a  power 
buffing  wheel. 

,  Several  different  kinds  of  work- 
'^ers  combine  thpir  skills  to  make 
the  car'prpholster^.  Working  fr^ 
a  pattern,  cutters J^D.O, J.  781.884) 
ci^  fabric  or  .leather  with  hand  or 
clectnc  '  sfiears.-  Sewing  machine 

\ 


operators  (D.O.T.  ISl.jSl)  sew7the 
pieces  together  into  seat  covers  or 
headline  rs.  Cushion  builders 
(D.O.T.  780.884)  fasten  springs, 
padding,  and  foam  rubber  to  the 
seats  and  other  upholstered  areas 
and  install  the  covers/ 

Inspection  Occupations.  (D.O.T. 
8Q6.281,  .283,  .381,  .382,  .387, 
.684,  and  .687).  Thr6ughout  the 
manufacture  and  assembly  of  a  new 
car,  inspectors  inspect  certain  parts 
for  d^cts.  They  inspect  *  raw 
materials,  '.'examine  parts  during  * 
manufacturing,  check  the  quality 
and  uniformity  of  subassertfblies, 
and  test-drive  the  new  car  ^spec- 
tors  need  various  skills,  depending 
on  the  part  df  process  they  inspect 
Mdiny  of  them  use  micrometers, 
gauges,  and  testing  instruments  and 
read  blueprints  and  specification^ 

Othe}   PUmt    Occupations    Many  . 

7      •  , 


I 


1/ 


,>!OTOR  VEHICLI  AND  EQUIPKlENt  KSrANLTACTURINp  OCCUPATIONS 

Other  workers  help  keep  the  plant  *  for' ad vance^i'study.. Engineers  and 
operating  by  delivering  materials,  scientists  may  become  supervlQ^ 
and  parts,  repairing  equipment,  and    of  rescarch  otproduction  units,  ^ 
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cleaning  and  guarding  the  plant 

Assembly      line ,  production 
requires  air  elaborate  mate'rials  han- 
dliing  and  delivery  system  Materials 
handlers,  load    and*  unload  raw 
materials  and  parts  from  trucks, 
ships,  and  railroad  car^*  Overhead 
crane    operators^   move  Heavy 
^machinery  and  raw  steef  Po\ver 
truck  operators"  move  parts  and 
'Materials      about      the  "  plant 
Checkers.*  stock  chasers,  an^stock 
clerks  make  sure  parts  and/tools  a/fe 
delivered  ta  the  ^embj>  fine  at  the , 
right  timt  They  receive  and  dis- 
tribute  materials  and  keep  records 
of  shipments 

A  large  staff  of  workers  set  up  the 
plant's  equipment  and  keep  it  m 
good    condition     Skilled  main- 
tenance mechanics  an^electricians 
service     and     repair  complex 
mechanical   hydraji^ic,  electrical, 
^and  electrt^nic^uipment 
wright3  moyar  and  install 
machinerp^lumbers  and  pipefit 
ters  layout,  install,  and  repair  pip- 
in^r^alves,  pumps,  and  compres- 
56rs    Carpenters,   stationary  ^  en- 
gineqrs,  and  sheet-metal  workers 
also  work  in  automobile  plants. 

The  industry  also  employs  many 
prolejftiv6  and  cusi^odial  workers, 
including  guards,  janitors,  and  por- 
ters. 


tyKsis 


are 

or  have  / shop 
industrial  pass 
have  ^a 


Training,  Other  Quailflcatlont,  . 
and  Advancement  ^ 

Engineers  and   scientists  must 
^  have  at  least  a  bachelor's  degree 
with  an  appropriate  major^  Ad- 
vanced degrees  or  specialized  ex- 
perience are  sometimes  required 
for  research  and  development*]© 
Abbut  a  dozen  colleges  offer 
dergraduate  or  graduate  cou/^es  in 
automotive  engineering,  ^ro  many 
cem'pdnies  have  training,  programs 
in  automotive  speciames  for '^en- 
gineers and  scfentispr  Most  compa- 
nies also  Offer  gr^ms,  toans,  or  tui- 
tion refund  planslto  theit>employees 


sometimes  enter  administrative  or 
executive  portions.  ^ 
Most  automotive 
graduates  of  art  instit 
bachelor's*  degrees 
design.  ^  Tiiev/^ould 
background  in/practical'  applica 
tjons,  sujHi  a^model  building,^  as 
well    2$   i;pr  design    theory  and 
tecbmq 

Mos/ervgineering  aides,  laborato 
r>  a^istants,  drafters,  and  oth^r 
technicians  4n  th^  automobile  in- 
dustry are  graffuajes  of  technical  in- 
stitutes or  junior^  colleges.  Others 
'are  trained  on  the  job,  at  company 
scht>ols,  or  at  company  expiense  at 
local  technical*  schools-  or  junior 
colleges  .  Technicians  sometimes 
advapce     to     engineering  jobs 
through    experience    and  study 
tipward  an  engineering  degree. 
Although  a  college  education  i^ 
Milj: .  not  always  Vequired.  administrative 
neav^    jobs  are  usually  filled  by  people 
with  degrees  in  business  admi'nistra- 
nion,  ^engineering,  marketing;  ac- 
counting, industrial  relations,  and* 
similar    fields.    Some  confpanies 
offer  advanced  training  in  these 
specialties.  *  / 

For  semiskilled  jobs,  the  injiustry 
seeks  people  wHd  can  do /routines 
work  at  a  steady  pace.  Most,  as- 
sembly jobs  can  be  leam^  in  a  few 
hours,  and  the  less  skilled'machine 
operating  jobs  can  be  leafrfed  in  ^ 
few  weeks  Plant  workers  should  be 
in^good  health  and  have  good  cfoor- 
dfnation  and  ability -to  dp  mechani- 
cal work.  >^  , 
,  Tool  and  die  makers,  pattem- 
raafc^rsii^^  electricians,    and  spwie 
other  craftworkers  in  the  aa^mo- 
bile  industry  need  at  least  4/^ars  of 
training.  Although  many  persons, 
le^n  ifheir  skills  b 
expenciiO^d  ^  crain^orkers,  ap 
prefiticeship  trainmgfs  the^^best  way 
to  l^rn  a,skilled^rade..Automobile 
manufactureAf  working  with  labpr 
unions,  -  of^  apprenticeships  In 
rffanycraf 


Appfieants   fpr  apprenticeship 
usually  mijtst  be  high  school,  trade,  ^ 
'or  voc^ional  school  graduates,  or 
'equivalent  training.  Trajnmg 
sh^ld      include      mathematics,  ^ 
ience,  mechanical  drawing,  and 
courses.  Apprentices  must ' 
physical  examinations, 
tesfe,  antf. 


mechanical  aptitude 
other  qualifying  tests. 

Apprenticeship',  includes  •  both 
classcporti  and  on-the-job  instruo- 
tion^hop  math,  blueprint  reading, 
shop  theory^  and  such  special  sub- 
jects as  electfonics  and  hydraulics 
are  studied  in  the  classroom.  In  th^ 
shop,  apprentices  •  tearn 
techniques  of  their  trade 
to  use'ioqU  and  machine 

Supervisors  usually/^re  selected 
from  workers  already  employed  in; 
the  firm,  especutfiy  if  they  hat'e 
completed  an  /pprentidBship  and 
•  F/^ve-_c<^ideraWe  experfence. 
Newly  ,  promotMNc  supervisors 
usually  go  through  a  sp^^jal  training 

program.  •  ^ 
y 

Employment  Outlook 


Employment  in  the  ^utomoljjle 
industry  is  not  expected  tcj  increase 
significantly       through  19,85. 
Nevertheless,  thousands  of  workers 
will  be,  hired  ^in  this  large  industry 
each  year  to  replace  thdse  who 
retire,  die,  pr'transfer  to  other  in-, 
diistries.  The  total 'number  hired 
will  fluctuate  from  yearf  ta  year  . 
because  the  industry  is  sensitive  to  ^ 
^changes  in  general  business  condi-  - 
tion$,      consumer^  preferences^ 
availability  of  credit,  and  defense^ 

The  production  of  mojoc vehicles 
is\)f^ectcd  to  increase  during  the 
ntxi  decade  as  population  ajid  in*: 
dbnle.-4nerca5er  because  otj  labor- 
saving  technology,  however,  ert-^ 
ing  with_  ployment  in  the  irfaastry  will  not 
keep 'pace  with  production.  Au* 
tomobile  companies  will  use  more 
automated  and  computerazed 
equipment  for  machining,  assem^ 
bling,  and  inspecting.  A  recent  ex- 
anjple  is  the  versatile^ "rndustrial 
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robot  ^^v^hich  can  be  programmed 
to  ^eJd  body  panels,  feed  pam  into 
machine  toot^^nd  do  a  variety  of 
other  tasks.  Also,  ^.new  or 
modernized  plants  v^ilfViave  the 
latest  conveyor  cijuipmentXpr  mov 
ing  parts  and  materials.  * 

Some  of  the  mdustry  s  Increased 
efficiency,  hovvever,  v^ill  be  offset 
b>  utherlcjevelopmenls.  More  v^or 
kers>vill  oe  needed  to  design^  test, 
and    build    cars    v^ith  improved 
safety,  exhaust  control,  and  fuel 
cpnsumptfon  features 
.  Changes  in  the  kinds  of  vehicles 
^Duilt  and  hoNv^  ihey  are  produced 
vwill  affect  the  type  as  well  as  the 
number  of  workers  emplov'ed  in  the 
automobile    industry     More  en 
gineers,  scientists,  technicians,  and 
other   professionals  v^il!  be  em 
ployed    to    me^   the  industry's 
sarch  arfd voevelopment  needs,' 
design^  new  engines, 
2tems;  and  -safety  equip- 
of  computers  ^ill  in- 
:  neea  ^Or  sy  stems  analy  sits 
and  programme/s,  but  will  limit  em- 
ployment growth,  m  many  cleri6al 
occupations..  / 
The  empl^menl  of  skilled  wor- 
Tkters,  as  a /group,  m^  decline, 
yrnainly  because  fe\Ver  mcichinists 
•  and  \oolyAnd  di'emakers  will  be 
needed  as  more  efficient  processes 
are  introduced.  Some  skilled  occu- 
pations will  grow,  including  electrind 
cians,  mill)Vtights,  pipefitters,  and 
ichine    repairers^  ^'Overall,  the 
^ujnber  of, semiskilled. wofkSrs  >vill 
decline  slightly. 

Earnings  and  Working 
Conditions  ^ 

Production  workers  in  4he  au- 
tomobile industry  are  among  1  the 
highest  paid-in  manufacturing,  in 
1974  they  averaged  55.90  an  hour, 
compared  no  $4.40  an*  hour  for*^* 
production  workers  in  all  manufac-^ 
turin^  industries.'^ 


esp 
exhausT^ 
merit. 


Besides  wages  and  salanes,  au- 
tomobjie  v^orkers  receive  a  wide 
range*"  of  fringe  benefits.  They  are 
paid  one  and  one-half  tunes  their 
normal  v^age  for  wrorking  more  than 
8  hours  a  day  or  40  hours  \  v^eek,  or 
for  workiqg  on  Saturday.  They 
receive  premKims  for  v^orking  late 
shifts,  and  double  the  normal  wage 
fo^  Sundays  and  holidays.  Most 
workers  get  paid  vacations  (or  pay- 
ment instead  of  vacations)  and  12 
paid  holidays  a  >ear.  Most  compa- 
nies provide  annual  v^age  increases, 
plus,  automatic  increases  when  the 
cosl  lO?  living  rises.  Life,  accident, 
and  health  insurance  are  provided. 
aJso.  ^ 

A  great  majority  of  the  industry  's 
workers  are' covered  by  cqnipany 
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tion  of  Machinists  and  Aerospace 
Workers,  the  Patjtem  Makers 
League  of  North  America,  the  In- 
ternational Molders*  and  Allied 
Workers'  Union  of  North  An^erica 
the  MeUl  Polishers  Buffers,  Plat^rs^ 
and  Helpers  International .  Union, 
lh1e  Intemaoonal  Union,  United 
Plant  Guard  Workers  of  America 
{IndJ,  the  International  Brother- 
hood 6f  Electncal  Workers,  the  In- 
ternational Union  of  Electrical, 
Radio,  and  Machine 'Workers,  and 
Jie  International  Die  Sinkers'  Con* 
ference  (Ind.). 

Most  automobile  industry  em- 
ployees work  in  plants' that  are  rela- 
tively clean  and  free  of  dust,  smoke,  * 
and  fwmes.  Some  work  areas,  how- 
^  ever^re  hot^  noisy,  and  filled  with 


paid  reuranent  plans.  J^etTrpment  dust  and  fumes.  These  conditions 

pay   varies  with  length  of  ser\-  have  been  greatly  improved  by  the 

ice.  Many  plans  provide  wx  retire  introduction  of  better  ventilation 

Oient  at  age  55,  or  after  30  years  of  and  noise  control  systems, 
service  regardless  of  age. 


Sources  of  Additional 

Information      .  . 

*  Information  on  employmenVand 
training  opportunities  in  the  au- 
tomobile industry  can  be  obtained 
from  local  offices  of  the  State  em- 
ployment service;  employment  of- 
fices of  automobile  firms;  locals  of 
the  unions  listed  above,  and  from: 

International  L'pion,  tTiited  Automobile, 
Aerospace  and  A'gricultural  Implemcni 
Workers  of  Amenca  8000  East  Jeffer- 
son Ave  .  DeVoit.  Mich  48214 

Motor  Vehicle  Manufacturers  Association  of 
the  b  S  .  Inc  .  320  New  Center  Building. 
Detroit.  Mich.  48202 

'  Information  on  careers  in  au- 
majority  in  parts  plants,  belong' to  lomotiye  engineering  and  a  list  of 
the  International  Union,  -United  schools  offering  automotive  en- 
Automobile,  Aerospace  -  and  gineering  courses  are  avail^able 
Agricultural  Implement  Workers  of  from. 

America  In's^e  ^artS  plants,  the  Society  of  Automotive  En^neers.  2  Pcnnsyl- 

International  Criion,  Afhed  Indus-  vamaPiaza.  Ne*j^rk.N  Y  loOOl 

trial*Workers  of  America  is  thenar-  ' 

gaining  agent.  Other  workers  be-  ^ 

long  to  the  International,  Associa-     ^  — ^ — ^  1 — —  


Most  ^age  workers  and  some 
salaried  employees  recerve  supple- 
mental unemployment  benefit 
plans,  paid  for  entirely  by  their  em- 
ployers. These  plans  .provide  pay 
during  layoffs  and  also  provide 
short-workweek  benefits  when 
workers  are  required  to  work  less 
than  a  full  week.  During  layoff, 
provisions  are  included  for  life, 
accident,  and  health  insurance, 
survivor  income  benefits,  reloca- 
tion allowances;  and  separation 
paynrents  for  those  laid  off  1 2 
continuous jnonths  or  more.' 
*  Most  production  P  maintenance 
v^orkers  in  assembly  plants,  and  a 


OFFICE  MACHINE  AND  COMPUTER 
MANUFACTURING  OCCUPATIONS  ^ 


During  the  last  decade,  employ- 
ment in  the  office  machine  and 
computer  industry  grew  much 
f^£s|er  than' employment  in  manu- 
facturing as  a  whole.  Growth  was 
spepriieaded  b>  a  rapid  expansion 
*  H<4j^e  production  of  computers.  Fur  ^ 
many  years,  the  industry's  chief 
projiucts  were  typewriters,  adding 
machines^  calculators,  and  other 
coni'entional  office  machines. 
Today,  plants  that  nfiake  commiter^ 
account  for  more  than  h^^B  the 
indistry's  proJdu'ction^ 


.  / 

Nature  and  Location  of  the 
Industry 

fn  1974,  the  office  machine  and 
computer  manufacturing  industry 
employed  294.Ck)0  workers  iq  ap- 
proximately 1 .000  plants-  About  7 
'out  of  every  10  of  them  worked  in 
^  plants  that  produced  computer 
equipment,  the  remainder  in  plants 
that  produced  conventional  office 
machines  and  scaJes  and  oiCtier 
weighing  devices. 

Computer  equipment  manufac- 
turing   plants    empfSyed  about 
210,000  workers  ir)^  1*974  These* 
plants  manufacture  general  purpose 
computers  as  weiras  those  used  for/ 
special  applications,  such  as  space 
exploratio$i  ^nd  missiles.  They  also 
manufacture    related  equipment 
such  as  machines  that  read  mag- 
netic numbers  on  bank  checks.  In 
addition  to  corfiputers  anjfi  related 
equipment,   planu   may'  fumfsh  ' 
;*scftware"   (computer  programs 
and  operating  system^)  Thousands 
I  of  people  whose  employment  is  not 
included  \i\  this  papter  are  em- 
ployed    outside  /  manufacturing^^ 
planfs  by  firms  ihat  specialize  in  " 

* " ' '  y      ' '  . 


software^or  that  rent  or  lease  com- 
puters and  provide  related  services. 

In  1974,  more  than  80,0004jeo- 
ple  were  employed  iij  factories  that 
produced     conventional  office 
machmes  and  scales.  Of  this  total, 
nearly  half  produced  deskxalcula- 
tors,  cash  registers,  com  and  ticket 
counters,  and  adding,  accounting, 
and   voting   machines,   the  rest 
produced    typewnters,  industrial 
and  household  scales  and  miscel- 
laneous office  machines,  including 
items  as  divers^e  as  postage  meters 
and  dictating  machines. 
■  Large  plants  account  for  most  of 
t§e  employment  in  office'jnaciJrne 
and  computer  manufacturing:* 
majority   of  the   industry's  em- 
-  pioyees  are  in  plants  tkat  have 
1 ,000  or  more  employees,  several 
computer  planU  have  more  than 
5,000  employees. 

California,  New  Vork,  and  Min- 
nesota have  about  two-thirds  ^of 
computer  manufacturing  employ- 
ment, and  the  follovviTig  States  em- 
ploy  most  otthe  remainder:  Mas- 
sachusetts, Pennsylvania,  Arizona, 
Florida.  Texas,  North  Carolm^  and  . 
Colorado.  In  New  .York',  the  lower 
Hudson  River  Valley  area  has  many 
important  computer  manufacturing- 
centers;  Poughl^eepsie,  East  Fish 
Kill,  and  Kingston..  Large  manufac- 
turing plants  also  are  located  In 
Roch^3ier '^nd  Utica.  N.Y^,  and  in 
the  Boston.  Mass.,  and  Philadel- 
phia, Pa.  areas:.  The  leading  center 
in^lhe  Midwest  is  Minneapdlis-St, 
P|ur.The  Los,  Angeles  5nd  San 
D^cgo  industrial  ar^  are  the  mos 
important  computer  mani^acturing 
centers  in  the  West,  followed  by 
Phoenuc^riz.,|||tS^n*'joseyCah 
MpstW*  ifie^^entioiial  busi- 


ness  machine  manufacturing  em- 
ployment is  located  in  nine  States: 
Ohio,  Kentucky.  New  York. 
Michigan,  California.  Illinois. 
Delaware.  New  Jersey,  and  Con- 
necticjiL  Som^of  the  important 
manufacturi^centers  arc:  Dayton, 
Toledo,  and  Euclid,  Ohio;  the  New 
York-Northeastern  New  Jersey  in- 
dustrial area;  Hartford  and  Stam- 
ford. Conn..  Chicago.  III..  Detroit.  - 
Mich.,  and  Lexington.  Ky. 

Occupations  In  tHe  industry 

A  variety  of  occupations^  requir- 
ing a  broad  range  of  training  and 
skills,  are  found  in  plants  that  make 
office  machines  and  computer 
More  than  half  of  the  industry's 
wo/kers  are  in  white-collar  jobs 
(engineering,  scientific,  technical, 
administrative,  sales,  and  clerical)^ 
the  others  are  in  plant  job/  (as- 
sembly, inspection,  mfuntenance, 
titans  portation  arjd^iefvjce). 
White-cpJl^ A'orkers  represent  a^ 
/significjmfly  larger  profjortion  of 
tot^  employment,  in  th^  computer 
i^u$try  than  in  jnost  ^ther  manu- 
facturing industries  because  of  the 
highly  complex  naturi  of  computer 
manufacturing.  ^ 

Some  of  the  key^pc^cupation^ 
the  officTe  machine  and^ commxttT 
industry  are  described  bri^rfly/in  the 
following  section.  (Dejimed^lisc^s- 
?ions  of  professipnal,  /^chnifcal. 
skilled,  and 


found  in  this 
many  o{liers 
the  Har  , 
individulii  ( 


:upa^ionS 
ustry.  as  weH  as  in 
given  elsewhfere  in  y 
in  sections  covering/ 
ipajtions.)  / 

Engineering  and  ScientiJtcJDccupgry 
tions.  Nearly  1  out^ of  every  iox 
worker*  in  the  office  machine  and  . 
compiiter  industry  is  an  engineer  or 
scientist.  Most  of  thenr  work  at  , 
cdmputer^pfants.  ,      *  ^ 

The  largest  gro^p  ^f  ^rigineers, 
work  witKelectricity  or  electronics?. 
MostftireVngaged  in  research  atifd*^ 
developnr^t,  although  many  work ' 
in  prodjdcjtron.  The  indust^,  also-  ^ 
emplovA  large  numbers  bf  rrjech^ni- 
cal  an^industrial  engineers.  Soifie 
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mechanicdi  engineers  are  engaged 
in  product  development  an4^tool 
and  equipmeht  design.  Others  are 
^ncemed  v^ith  the  maintenance, 
la>out,  and  operation  of  plant 
equipment.  Industrial  engineers' 
determine  the  m.ost  effective  means 
of  using  the  basic  factors  of  pfoduc- 
tion-labor^{tiachines«  and  materials. 

^ChertM^ls  make  up  the  largest 
group  of  scientists  in  offxe  machme 
ai)dcomputer  manpfactunng.  Their 
ork  is  primarily  m  chemical 
processing  of  printed/circuits  used 
in  computers.  Mathematicians 
make  up  another  /arge  group  of 
scientists.  Their  work  on  complex 
mathematical  problems  is  impor- 
tant in'  desisting  computers. 
Physicists  are  einploycd  in  research 
and  developni/ent  to  work  on  items^ 
such  as  miniaturized  components 
and  'circuits^  Statisticjans  work  in 
fields  Juchf  as  quality  control  an^ 
production  scheduling 
The  /industry  also  employs 
^  systemsranalysts  and  computer  pro- 
graffin^f^  many  of  whom  have 
scientific 

backgrounds.  Systems  analysts 
primarily  devise  new  information 
processing  techniques  and  improve 
existing*  techniques.  Programmers 
design  and  test  computer  programs. 
Some  analysts  and  programmers- 
^s^cialize  in  scientific  and  en- 
^  gineering  problems,  while  otljers 
^'process"  accounting,  inventory, 
sales,  and  other  business  data. 
Systems  analysts  and  programmers 
may  assist  $ales  per$^&rinel  in  deter- 
mining data  pr6cess>ngyfieeds 
customer^. 


etching  of  circuit  boards.  Photo- 
graphic technicians  set  up  cameras 
and  other  equipment  used  in  the 
tracing  process  to  crtate  ^copper 
etchings  on  circuit  boards.  Drafters 
prepare  drawings  from  sketches  or 
specifications  furnished  by  en- 
gineers. Engineenng  aids  assist  ttv- 
gineers  by  making  caicul^ions, 
^sketches,  a^d  drawings,  and  by  con- 
ducting performance  tests  on  com- 
ponents, f, 

Administrative  and  Saies^Occupa- 
Hons.  About  1  out  of  every  1 3  work- 
ers is  an  administrator.  Irtcluded 
are  top  executives  \vho  manage 
companit'S'  and  determine  policy 
decisions  and  middle  managers  who 
direct  departments  such  as  advertis- 
ing and  i^idustrial  relations.  Other 
administrative  employees^  in  staff 
positions  include  accountanu, 
lawyers,  and  market  researchers.  - 

Sales^rsonnel  hold  aboutJ  Out 
"bf/vCvery^S  jobs  in  th^Tntlustry. 
Tho^c^who  dell  cpnvfcntional  offic^ 
machinfes^  u^u^lly  work  on  th^ir 
^  owii.  Computer  sales  personnpf,  on 
the  other  hand,  are  assisted  by  a 
host  of  technical  experts/such  as 
engineers  and  systems^  analysts. 
Because  computers  are  compjjjx 
and  expensive,  computer  sales 
representatives  ma/ have  to  spend 
several  months  tojcfomplete  asal^. 


and  perform  cuitodial  duties,  and 
plumbers  and  pipefitters,  electri* 
cj^s,  carpenters,  and  other  work- 
ers maintain  production  machio- 
ery  an^  building  facilities. 


(D.O.T. 


Technical  Occu 
,  out  of  every.  ^0  wfeHcers  in  the  in 
dustry  is^ technician.  Mostspeciaf- 
^ue  jn^  electronics  and  assist*^  en^ 
gin^rs  a^d  ^ciemists  in  rese>ifch 
development.^  testing  and  in- 
,  spccting   electronic  cojTfponents, 
and  doing^complex  assembly  work. 
Some  electronics  technicians  spe- 
cialize   in    repairifig  cojnputers. 
.  Chemical     control  technicians 
prepare    solutions    used    in  the 


Assembly     Occupations   . 

590  885,      692  782,  706 
-726  78 1  and  884)  Workers  who^as-^ 
scmble    computers    and  office 
'machines    have    many  different 
skills,  and  make  up  the  largest 
group  of  plant  workers. 

Assemblers  may  put  together 
small  parts  to  make  components  or 
components  to  make  sub-assem- 
blies or  theTinished  product.  Much 
of  their  work  is  done  by  hand.  Some 
assemblers  do  a  single  operation  as 
components  move  down  the  as- 
sembly Jfne.  The  assembly  of 
typewriters,  for  example,  is  divided 
ii^  jmany  simple  operations.  Each 
mbler  does  one  job  as  the  typ- 
Titer  passes  Jthe  work  station. 
Some  assembly  jobs  are  difficult* 
and  require  great  skill,  while  others 
are  relatively  simple.  Skilled  elec- 
tronics assemblers,  for  example,  use 
diagrams  as  guides  to  wire  complex 
memory  and  logic  panels  for  corn- 
puters. 

Machines  are  used  for  many  as-  / 
sembly  operations.  Autotfiatic  wire- 
wrapping  machines,  for  example,  ' 
wire  panels^d  plugboards.  Opera- 
tors  feed    these    machines  and 
remove  and  inspect  finished  hems. 

Electronic  technicians  usuaf^\io 
the  most  difficult  hand  assembly 
work.  In  research/fabOratories,  they 
put  together  experimental  equip- 
ment. In  plarus,  they  put  together 
complex  /items  .that  ,#equire  .a 
knowledge  oreleptronics. theory. 

Assemblers  commonly  use 
sctewdrivers,  pliers,  snippers,"  and^ 
sobering  irbns  and  they  use  special 
worker's  are  engaged  y^irectly  dev^ices  to  position  and  hold  parts  . 
making  cpmpi^ers  /and  office  dunng' assembly  Some  assemblers 
machines^  The^  include  assembljprs,  use^  (jrecisipn  equipment  to  weld 
mspectoVs  or  testers,  machinists, '  connections  in  circuit  assemblies. 
m^Kine/tobl  qperators^^itftdmeir  *  \  •  ' 

supervisors.  Tru^^lc^nvers,  material  Machinm^^ccupations.  Most  office 
handlers,  power /truck  opierators, /machine  axjd  computer  manufac- 


Clerical  Occupations.  Nearly.  1  out 
every  6  workers  irvthe  industry  is  in 
a  clerical  jc^.  Included  in  this  ^rOup 
are  secre^ries,  clerk  typists,  file 
clerks,  (^okke^pers,  and  business 
ors,  as  .well  as  com- 
such  as  keypunch- 
operafers.  - 

d Occupations.  Ne^riy  half  of 
.ndustry  s  efhployfees^are  plant, 
(bluei-cQUar)  workers.  Most  plant 


'  guards,  and  janitors  move  fnatenais 


tunng  plants  employ  rhachinmg 


OFFICE  MAfcHINE  AND  COMPUTER  MANUFACTURINd  OCCUPATIONS 

tors  operate  the  maifhines,  look  for 
defects,  and  refer  malfunctioning 


wod^rs  who  operat^'power-driven 
machine  topis  td  produce  plastic 
and  met^T  parts  for  computers, 
typewriters,  accounting  'machines, 
calculators,  and  otfier  products. 
Numerical  control  machine  opera- 
tors tend  machines  that  have  been 
programmed  to  perform  machining 
operations  automatically  Tool- 
makers  construct  and  repair  equip- 
ment used  to  make  and  assemble 
parts  Diemakers  specialize  m  metal 
forms  (dies)  used  in  punch  and 
power  presses  that  shape  metal 
parts. 

Inspection  and  Testing  Operations 
These  operations  begm  when  raw 
materials  enter  the  plant  and  con- 
^  (mue  throughout  the^  assembly 
process.  *  Finished  parts  and 
products  are  tested  and  mspected 
thoroughly 

Some  inspectors  example  in- 
dividual parts,  others  Inspect  com- 
ponents dunng  subasscrpbly,  still 
otheflr  inspect  completed  office 
mdj||iines  and  computers.  Many  in- 
specting jobs  require  'highly  skilled 
wodcers.  On  the  other  hand,  rela- 
tively unskilled  people  can  run 
some  automatic  test  equipment 
Workers  who  feed  oi*' monitor  this* 
equipment  are  called  test-set  opera-  , 
tors  or  testing  machine  operators. 

Job^itles  indicate  the  \^ork  many 
inspector^  do.  Machined  parts  in- 
spectors  ^DO.T.    609.381)  use 
precision   testing  instruments  to 
determine  whether  parts  have  been 
machined  properly.  Type  inspectors  ^ 
(D.O.T.  706.687)  ufeea  magnifying 
glass'.to  examine  typewriter  t^pe  foV') 
defects.  Electronic  subassembly  in- 
spectors   (D.O.T     72'6.38;4)  use 
rqicroscopes,- meters,  and  various 
measuring  devices  to  examine  cir- 
^its  and  other  ejectronic  subas* 
sembfies    Electronic  ^assembly  in- " 
spectors  (DOT  722  28 1 )  use  spe- 
cial instrumertts  to'*test  electronic 
systems  such  as  computer  niemory* 
units < 

In  plants  that  manufacture  c^n 
ventional  office  machines,  final  in 
spection  is  relatively  sinjpic  Inspec 


machines  to  repairers.  The  final  in- 
spection or  **debugging"  of  ccJmpu- 
ters,  on  the  9iher  hand,  is  very  com- 
plex Electronic  technicians  inspect 
new  computers  under  the  supervi- 
sion of  electronic  eiigineers.  They 
us<;^  complex  equipmer^t  to  run  tests 

,and  detailed  dra\vings  and  instruc-'   ^   

tions  to  find  cau^s  of  malfun^ions.*^  Most  busine^  and^hber^  am^gSt^ 

uates,  however^,  are  employed  iaac 
Maintenance  Occupations.  Many  couruing,  labor-ra^^ement  rela 
maintenance  workers  with  dif;(erent  uons.  and  other  adm&isti:ative  ac 
types  of  training  take  cai^  of  the  in-^  tivities. 
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particular  department.  Because  of 
the  highly  tec^nicaJ  nature  of  com- 
puters, many  Qf  the  indus^  s  ex- 
ecutives have  backgrounds  in-  en- 
gineering or  science. 

Engineer^  and  scientists,  a^^weH 
as  graduates  of  business  administra- 
tion and  liberal  arts  colleges,  are 
employed  as  sales  workers,  pro- 
grammers^ and  systenis  analysts. 


dustry's  production  machinery  and 
equipment  Skilled'electriciai^^are 
responsible  for  the  maintenance  of^ 

•  electrical  equipmettt.  Machine  and 
equipment  repairers  *  maki 
mechanical  repairs.  Mamtenante 
machinists  and  welders  build  and 
repair  equipment.  Air-conditioning 
and  refngerAioif  mechanics  are 
employed  in.  plants  which  are  air- 
conditioned  ,and  have  special 
refrigerated  and  dust-free  rooms  in 
order  to  maintain  the  equipment. - 
Painters,  plumbers,  pipefitters,  car- 

'penters,  and  she'et-rrfetal  workers^ 
and  othe^  building  maintenance 
cr^ft  \Vorkers  also  are  employed. 


Other  Plant  .Occupations,  "Many 
truckdrivers  are- employcSd  to  make- 
deliveries  to  venous  parts  of  plants. 
Lat)orers  load  -  an^d  unldad  trucks 
«^d  boxcars  and  do  ger\eral  clean- 
up work.  Some  other  plant  occupa- 
tions ^re  boiler  operator,  stationary 
engineer,  guafd,  and  janitor,       ^  ; 


Technicians  qualify  for  their  jobs 
An  a  number  of  ways.  Some  ot)^n 
training  in  either  a  public,  private;- 
,or  Armed  ^^orces  technical  schools. 
Others  have  one  or  more  years  of 
scientific  or  engineering  training, 
but  have  not  completed  all  of  the 
requirements*  for  a  degree^  StiH 
Other   technicians  are  pronfcrted 
from  lower  grade  jobs  iir  the  plant 
and  sbrtte  well-qualified  technicians 
may  -advance  to  engineering  jobs 
4after  completing  courses  in  mathe- 
matics,* .^isngineering,  and  related 
•subjects.  *  '  .  ^ 

<i?eople  who  complete  commeiv 
cial  courses  in  high  school  or  busi- 
ness school  are  preferred  in.  clerical 
•jobs  such  as  stenographer  or.  office 
machine  operator.  For  compiffer 
operators,  most  ffrms  prefef^ appli-"^ 
cianC^  who  hav^  some  college  or 
teclmical  training  t  j.n  ^ata 
processing.  With  addiijbnal  train- 
in^,  some  ^:omputer'Operat()Ts  and, 
^  clerical  workers  advance  to  pro- 

grammer  j6bs.  / 
iSation«,  selecting  workers  -Jor.  p\m^ 


Triinlng,  jOther  Qiiallfrcatlont, 

A  bachelor's  cfegree  in  engineef- 
ing  orjone  of  the  ^iences  is^sually 
required  for  engineering  and  Scien- 
tific jobs.  For  research  and  de  velop- 
ment work,  applicants  w^ith  ad-^ 
"vanced  degree?"  generally  ^rd 
preferred.  Some  companies  have 

training  program^  ^^signed  to  gtve  /  rpay  sp^d  3  to  4  ye^rs  in  learfling 
young  college  graduates  a  broad  tiiefr  jotttf  andsom^  fifnris  h'ave  f^r- 
picture  of  manufacturing  .opeja-  m|l  apprenticeship  p^ro^rams, 
tions  before  th^y^are  assigned  to  a    which  ,  fticlude   both  on-the-job 


iob^,  .firms  generaify  prefer  high 
school  or  vocational  sJ^hool  gradu- 
ates, who  ^re  then -trameii  through 
On-the-job^  instruction  ,  and  ex- 
peip^ce  that  varies  from  a  few  days 
to  ye3rs.  Some  plants^  af^*  coftduci 
.classroom  training  oT  short  dura- 
tibo.  SkilleS  craft  workers^ such  as 
.machinists  and  tool  and  dje  makers. 


t62 

tr^mng  and  classroom  instruciion 
related  to  the  particular  craft 
Frequently,  openings  for  skilled 
jobs  are  filled  by  qualified  young 
Miorkers  already  in  the  plant 

Worjcers  who  have  little  or  po 
previous  experience  or  training  are 
hired  for  less  skilled  inspection,  as- 

'  sembly.  and  machining  jobs  Appli- 
cants may  have  to  pass  aptitude 
tests  and  demonstrate  ability  for 
particular  types  of  work  *  Most  as- 
sembly and  inspection  jobs  require 
good  eyesight  and  color  perception, 
manual  dexterity,  and  patience 

^  Experienced  plant  workers  have 
opportunities  to  advance  to  jobs 
with  higher  pay  Assenpblers,  for  ex- 
ample, can  become  semiskilled  in- 
spectors, and  eventually  skilled  in- 
spectors. Machine  tool  operators 

^  can  move  to  skilled  machini^  jobs 
•'Craft  workers  and  skilled  inspectors 
.can  become  *  technicians,  after 
completing  courses  i<<  company-  ' 
operated  schools/ junior  colleges, 
CT  technical  schools  Supervisory 
jobs  are  open  to  well-qualified  plant , 

*  workers  who  have  leaderehip  abili- 

Employmtnt  Outlook 

Employment  in  this  industry  is 
expected  to  increase* much  faster 
than  the  average  for  all  industries 

•  through  ih^  mid- W80*s  In  addition 
to  the  job  openings  that  result  from 
employment  growth,  '  '  many 
oj>enings  will  arise  as  experienced 
workers  retire,  die,  or  transfer  to 
jobs  in  other  industries. 

Employment  growth  is  expected 
to  be  concentrated  !n  plants  that 
produce  electronic  computer 
equipment  as  the  demand  for  com- 
^putcrs  and  related  equipment  con- 
tinU^^to  increase  As  the  economy 
expands  and  becomes  more  com- 
plex, computers  will  become  in- 
creasingly ^useful  to*  bu5iness^  . 
gpyemment  agencies,  and  other  or- 
ganizations. Demand  also  'Will  ]bt 
stimulated  as  new  uses  for  compu^\ 
ters  are  developed  Grdwth  in  thcf 
number  of  computers  will  be  ac- 
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companied  b>  a  heed  for  additional 
computer-related  equipment- 
input  an^l  output,  storage,  and  conv- 
munication  devices*  . 

Employment.  <n    plants  that 
produced     conventional  office 
'machine^   is  expected'  to  ^ow 
sfowly    Most  job  openings  will 
Vesult  from  the  -need  to  replace  ex- 
pepenced  workers  who  retire,  die, 
*or  transfer  to  other  industries.  Jhe 
demand  for  most  types  of  office 
machines  is  expected  to  rise  rapidly 
as  business  apd  government  or-. 
ganizaUons  grow  and  the  volume  of 
paperw<jrk    increases.  However,", 
technological    inrtprovements*  in 
production  methods  are  expected 
to  incr^se  output  per  worker.  For 
example,  increasing  mechanization 
of  operations  -formerly  done  by 
hand  will  tend  to  reduce  labor 
requirements,  particularly  m  plants 
where^products  are  mai-produced, 
■  such  as  typev^ters  ^  Calculators. 
Some  occupational  groups  in  the 
office    ntachine    and  computer 
manufacturing   ipdustry   ate^  ex- 
pected to  g^ow  faster  than  others. 
For  example,  the  number  of  profes- 
sional and  administrative  workers, 
particularly   engineers,   scientists,  • 
and  technicians,  is^xpectea  to  in- 
:rease   mor^   rapidly    thaA  the 
number  of  plant  workers.  Demand 
for  these  worljers  will  tft  spurred  by 
continued  high  levels  of  research 
and  development  expenditures  to 
imprpve  production  processes, 
v^ance  machine  capabilities,  aS^ 
5road^  the  use  of  computers  for 
lumerical  controlled  manufactuF- 
ng- 

Semiskilled  production  workers, 
*uch  as  assemblers  and  inspectors, 
svill  continue  to  account  for  most  of 
the  work  force  in  plant  occupa-" 
tions,  despite  the  growing  use  of  au-' , 
tom^ted  and  mechanized  assembly 
line  equipment^ 

«  • 
fearnihgs  and  Woricmg 
Condittont- 

Ekmings  of  plant  worktflrs  in  the 
office  machine  and  computer  in- 


dustry are  higher  than  the  average 
for  other  manufactunng  mdustries. 
In  1974,  they  averaged  $4.64  an 
hour,  compared  with  $4.40  an  hour 
for  plant  worker^  m  m^ufactunng 
industries  as  a  whole. 

Nauonal  wage*  data  are  not 
available  Tor  individual  occupations 
Vi  the  office  machine  and  computer 
industry.  However,  the  followmg 
tabulation,  based  on  data  obtained 
from  a  small  number  of* union  coq- 
tracti,  provides  an  example  of  the 
range-  in  hourly  wage  rates  for 
selcted  occupations  in  I974t 


A.sscmbim  * 

Machinists 

Iitspcctors 

Tool  and  die  makers 

Eleoricians 


HouHy  rate/' 
ramies 

53.03-4^6 
3.49-4.93 
2.93-4.93 
3  53-4  90 
3J4-4.48 
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Some  employees  work  night 
shifts  and  weekends  because  many 
plants  operate  around  the  clock. 
Employees  working  slcond  dr-third 
shifts,  or  more  than  8  hours  a  day  or 
40  hours. a  week  generally  receive 
extra  pay. 

Paid  vacauons  and  holidays  are 
'almost  universal  in  this  industry. 
Most  employees  receive  I  to  4 
weeks  of  vacation,  depending  on 
length  of  service.  They  also  receive 
insurance  and  pension  benefits  at 
least  partially  financ^i^by  the  em- 
ployer. Employee  slock  purchase' 
plans  are  available  in  many  firms. 

In  general,  the  work  surroundmgs 
in  office  machine  and  computer 
plants  arc  more  favorable  than 
those  in  most  other  types  of  facto- 
nes.  Wprk  stauons  usually  are  well- 
lighted  and  ckan,  and  free  from 
dust,  fumes,  and  loud  noises.  Many 
computer  factones  are  relatively 
new  and  are  located  m  suburban 
areas. 

me  plant  jobs  are  repetitious, 
butVery  few  require  ff^2X  physical 
effoA  Fewer  and  less  severe  inju-' 
ries  tike  place  in  office  machine 
and  computer  mahufacturing  than 
theVverage  for  all  manufactunng. 

plant  jworkers  are  covered 
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by  union  contracts  The  princi 
unions  in  ihisSGdustry  arc  the  In 
national  Association  of  Machi; 
,  and  AtTOspzcc  Workers;  the  Wter- 
national  /Jnion,  United  AuL^mo- 
bile,  Aero^ace  and  Agricultural 
Implement  Workers  of.An^^rica; 
the  Inter^tipnal  U.nion  of 
cal,  ^dio  and  Machi^  Wo: 


WFACTURING  OCCUP^ONJ 

and  the  Inteijiational  Brotmrtiood 
of  Declrical  Workers. 


SourcM  of  Additton«{ 
Information  ^ 


/ 


For  general  information jDn  the 
industry,  wrtte<  < 


Compute  amd  Busio^  Eqvxpcnem  Mano* 
facturcr-f  Attocatjoo,  ittS L. St  NW^ 
WashinjtOQ,  Dr.  20036.  ' 

;  -For  general  information'  on  jobs 

in  the  industry,  write  to:' 

AjGDcricao  FedeniioQ*  of  Infonnitioa 
Procmmj  Societies,  Inc^  210  Summh 
Ave  ,  MoQtvale,  N J  07645^ 


-•T 
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OCCUPATIONS  IN  THE  PAPER 
AND  ALLIED  PRODUCTS  INDUSTRIES 


In  1974,  the  paper  and  allied 
products  indusU7  employed  about 
300,000  people  to  ptoduce  many 
different  km^  otjjapersAnd  paper- 
board  prodikrts,  T^e  inouslry  em- 
ploys worker  m  occl>pitjons  rang- 
mg  from  unskHIed  to  highJy  special- 
ized technical  and  '^professional 
jobs,  many  found  only  in  the  paper 
u)dust^ 

« 

Nature  and  Locafidn  of  ^a  * 
^        industry  - 

The  paper  industry  is  highly 
.  mechanized.  Pulp,  paper,  and  many 
finished  p^per  products  are  manu- 
.  factored  by  ^machines— some  as 
long  as  a  football  field— in  a  senes 
of  nearly  autom^ti^  operations  that 
require  very  -httle  hapdling  of 
matenals  by  woriiers.  Manufacture 
ing  plants  in  the.|>aper  industry  are 
engaged  in  one  or  more  of  three  dif- 
feVtnt  operations.  The  production 
of  pulp  (the  basic  ingredient  of 
paj>^)  from  wood,  reused  fibers,  or 
othef  raw  materials,  the  manufac- 
ture 6f  paper  dr  paperboard  (thick 
paper)  from  pulp,  or  the  conversion 
of  rolls  or  sheets  of^paper  or  paper- 
board  into  fin ishedc  products,  such 
as  tissue  tpaper,  envelopes,  and 
boxes. 

The  largest  group  of  employees 
in  the  industry  woijks  jn  mills  that 
produce  pulp,  paper,  or  paper- 
board.  The  next  '  largest  group 
works  m  p)ant5  that  make  boxes 
and  containers,  and  the  remainder 
work  in  plants  that  make  a  variety 
^  of  pthej  paper  products. 

About  four  fifths  of  the  industry  s 
employees  work  in  factories  which 
employ  100  workers  or  more. 


JVorkers  in  this  industry  are 
located  throughout  the  Qountry, 
although  about  half  are  employed 
In  eight  States.  New  York,  Pennsyl- 
vania, '  Ohio,  Illinots,  Wisconsin, 
Cialifprnia,  Massachusetts,  and^^ew 
Jersey.  Other  Stales  having  la^e 
numbers  of  'papenyorkers  are 
Midiigan,  Georgia,  Washington, 
North  Carolina,  Alabama,  Maine, 
Texas,  and  Florida. 


Occupations  in  tha  Industry 

Employees  in  the  paper  industry 
work  in  a  variety  of  occupations, 
requiring  a  broad  range  of  trainyig 
and  skills  Many  workers  operate 
and  control  specialized  papermak- 
^ing,  finishing,  ^d  converting 
machines  Sohie  workers  install  and 
repair  papermaking  machinery 
Truck  dri^^ers  make  deliveries,  ah'd 
other  workers  load  aiuj  unload 
trucks,  railroad  cars,  and  ships 

The  industry  employs  qiany- 
workecs  in  clerical,  sales,  and  ad- 
n^inistrative  occupations.  For  ex- 
ample, it  employs  purchasing 
agents,  personnel  managers,  sales  ^ 
representatives,  office  clerks, 
stenographers,  book-keeper^,'  and 
business'  rhachine  bperators.  Also, 
because  of  the  corhplex  processes 
and  equipment  used,  the  .industry 
employs  professional  and  technical 
workers,  including  chemical  and 
mechanical  e/igifleers,  '^  chemists, 
laboratory  technicians,  and  pulp 
and  paper  testers.  (Detailed  dis 
xus^ions  of  profes^ion^  technical, 
.and  mechanical^  cScupations, 
.found  nojt  only  in  the^^per  indus- 
try but  in  other  industries,  are  given 


elsewhere  in  thp  Handbook  in 
sections  covering:^  individual  oc- 
cupations.) 

ProdDCtion  Jobs,  In  .  1974,  more 
,  than  three-fourths  of  all  employees 
in  the  industry  worked  in  produc- 
tion jobs.  The  simplified  description 
"of  papermaking  occupations  and 
processes  thayfollows  applies  to  a 
plant  which  Mmbines  the  produc- 
tion of  pul/,  paper;  and  finished 
paper  products  into  one  continuous 
operation*  (Sfec  apc6mpanying ' 
chart) 

After  logs  are  received  at  the 
pulpmill,  the  bark  Is  removed  One 
machine  usedtor  this  operation  is  a 
large  revolving  cylinder  knowrf  as  a 
*'drum  l^^ker  **^Xogs  arc  fed 
mechanically  into  this  machine  by  a 
semiskilled^ worker  called  a  barker 
operator^.OJK  ^5Z:^n2).  The 
, machine  cleans  bark  from  the  logs 
by  tumbling  them  .against  each 
other  and  also  againsjt  the  rou^ 
ii^ner  surface  the  drum,  f^'ext, 
pulp  fibers  in  the  logs  are  separated' 
from  other  substances  by  a  chemi- 
^  cal  or  mechanical  process,  or  both, 
depending  on  the  typeof  wood  used 
arid  the  grztde  of  paper  desired. 
.  In  the  mechanical  process,  pulp- 
wpod  is  held  against  a  fast^revolving 
gnndstone  thjt  separates  the  fibers, 

the  more  commonly  used  chemi-' 
cal  process^  pulpwood  is  camSd  on 
conveyor  belts  to  a  chipper 
m^hine  operated  by  a  chipper 
(D.O.T.  668.885), 'The  machine 
<quts  the.  pulpwood  into  chips  about 
the  size  of  a  quarter.  These  wood 
chips  are  "cdoked**  with. chemicals 
under  hjgh  temperature  and  pres- 
sure in  a  "digester,"  a  kettlelike  vat 
several  stones  high.  Digesters  are 
operated  by  skilled  workers  <?alled 
digester  ^  operators  (D,OT. 
532,782),'  who  determine  the 
amount  of  chemicals  to  be  used  and 
the  cooking  temperature  and  pres- 
sure.rrhey  also  direct  the.loadmg  of 
the  digester  with  wood  ch|ps  and 
chemicals/ By  checking  an  instru-  ^ 
ment  papcl,  digestpr  operators 
make  certain  that  proper  conditions 
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are  being  mai{ilained  When  the 
pulp  fibers  removed  from  the 
digKter  the>  are  washed  ro  r€move 
ch>^micals  partially  ctxjk^d  chips 
and  other  impunties  These  fibers, 
called  pulp  resemble  wet  brown 
cotton 

Man>  mqdem  plants  are  toda> 
makmg  greater  use  of  contmuous 
digesters  If  equipment  that  produces 
pulp  continuous!)  rather  than  in 
separate  batch'es)  Contmucfus 
digesters  make  it  practical  to  use 
sawdust  ,  in  pulp  making  Vnd 
eliminate  the  manual  startmg  and 
'sbnppmg  of  each  batch  of  pulp 

To*turn  pulp  mto  paper,  the  pulp 
is  mixed  thoroughl)  with  water  anjj 
further  refined  •  irf  machines 
operated*  by  skilled  workers  called 
braier  engineers  (DOT  530  782) 
The  kind  and  amount  of  chemicals 
and  dyes  tfjcy  use  and  the  length*of 
time  the>  "beat'\the  solution  deter 
mines  the  color  and  stcfingth  of  the 
paper 

The  pulp  solution,  now  mor^ 
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rfiachine  to  forrrf  paper  of  specified 
v^hickness.  "^idih.  and  .physicaJ 
♦  strength  They  check  control-panel 
instruments  to  make  sure  the  flovk 
of  pulp  aivl  the  speed  of  the 
machine,  are  coordinated  Paper  , 
machine  operators  also  determine 
whether  the  paper  meets  required 
specifications  b>  .  interpreting 
laborator)  tests  or.  in  some  in- 
stances/ b>  visually  checking  or 
feeling  th^  paper  The>  supervise 
the  less  skilled  woricers  of  the 
machine  crew  and,  with  their  help, 
keep  the  paper  moving  smoothly 
through  the  machine. 

Man)  modern  papermills  have 
papermaking  machmes  which  use 
computers  and  advanced .  instru- 
mentation to  help  the  operator  con- 
trol pie  quaiit)  of  the  paper^  For  ex- 
ample, beta-ray  s^rsors  measure 
the  weig^  of  the  paper  and  elec- 
tromag^tic  sensor§  measure^  the 
thickness.  i 
'^Backtehders '  (D.OjT.  5327885), 
who  are  supervise|d  by  paper 
machine  operators,,  control  the 
pressure  and  terip^^ature  of 
machinery  that  dnei  and  finishes  * 
the  paper  and  gives  ^it  the  correct 
thickness.  Backtenders  inspect  ^e 
'  paper  for  imperfectic^ns,  and  make 
sure  that  it  is  bemg  jvound  tightly 
^nd  uniformly  into  rolls.  T^ey  also 
adjust  the  machinery i  that  c^  the 
roJIs  into  smaller  rolls  and?^ith  the 
help  of  assistants,  may  weigh  and 
wrap  the  rolls  for  shipment. 


than  99  percent  water,  is  turned 
into  papfer  or  p^rboard  by 
machines  whrch  are  among  the  lar- 
gest m  American  mtiustry .  The 
machmes  are  of  ^wo  general  types. 
One  IS  the  Fouxdnnier  machine,  by 
far  the  most  cdmmofti)  used,  the 
other  ts  the  cylinder  machirxe  used 
to  make  particular  types  of  paper 
such  as   building  and  contain 

ba^rd  In  the  Fourdrinier,  the  puip^  i  Papermills  that  produce  a  fine 
sohjtion  pours  ipto  a  continiiousiy  '^rade  jof  paper  for  books, 
muting  and  vibratmg  beh  of  fi/rc "  magazines,  or  stationary  usually 
wire  screen  As  the  watej^-draihs, ,  nave  finishing  departments.  Most 
milhunsuf  pulp  fibers  adhere  to  one  ^  workers  jn  these  departments  are 
another,  forming  athin  wet  sheet  of.  either  semiskilli:ct  or  unskilled.  One 
paper  After  passing  through  semiskilled  worker,  the  supercalcn- 
presses  that  squeeze  oat  more-  dar  operator  (D.QT.  534.782*^, 
water,  the  newly  formed  ps^r  aided  Ly  several  helpers  and  by 
passes  through  t{?e  dryer  sectioi^  of  rriechanical  handling  equipment, 
the  p&permakmg  ^machine  |*to  places, huge  rolls  of  p^per  onto  a 
evaporate  remaining  water.  ^ 
The    qualily,   of    the  paber 


produced  largely  depends  on  ihe 
skills  of  pap^r  mathtne  uperaifjrs 
(DOT  559  782).  who  control  the 
'  wet-end "   of   the  4>aperntaklng 


machine  that  giyes  the  paper  a 
smooth  and  glossy  finish.  The  su- 
percalendar  operator  also  inspects 
the  figished  paper  to  make  sure  jhat 
specifications  have"  been  ^  met. 
Another  semiskilled  worker,  Jhe 
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paper  Sorter  arid  counter  (DOT 
'M<^6X"^»  inspect^%sheets  t>f  paper 
ii\r  tear*^  dm  sp^^t^,  and' v^rinkles, 
count<  them  and*  mJv  fiH  customer 
orders 

In  converting  plants,  machines 
.  operated'  b>  semiskilled  or  skilled 
^^orkers  convert  pape>r  and  paper- 
.    board  into  envelope**,  napkins,  cor- 
rugated shippmg  containers,  and 
other  paper  products  Ocpjpations 
in  convertmg  plants  differ  widel>. 
depending  largely  on  the  product 
bemg  rr>anufactured  An  example  of 
^a  semiskilled  worker  is  the  enxelope  ■ 
'mScTune  operator  iD  O  J  641  885) 
who  feeds  and  tends  an  automatic 
machjne  that  m^kes  envelopes  from 
euher  rolls  of  paper^or  prepared  en- 
velope blanks  .  One  of  the  few 
skilled  uorker>  in  p  convertiP^ 
plant  IS  the  printhr  slofter  operator 
(DOT         7S2)  who  controls  a 
machine   th^  <uts   and  creases 
papcrhQ-ard    sheets    and  prm:s 
designs  or  lettermg  oi\  them 
Converting      plants  empk)>. 


thgusamis  of  workers  to  print 
desig;is  and  lettering  on  bags, 
labels'  wallpaper,  ^nd  other  paper 
products  Among  thesg^^^re  com- 
positors who  set  type,  and  press 
operators  who  prepare  and  operate 
pnnfmg  presses 

Maintenance  Jobs.  The  papair  indus- 
try employs'  man>  skilled  main- 
tenance workers  to  care  for  its  com- 
plex, machinery  and  electrical 
equipment  MiUv^nghts  insull  and 
repair  mai^hinery.  They  also  take 
apart  and  reassemble  machines 
when  they  are  mpved'  about  the 
plant  Instrument  repairer^  mstall 
and  service  instruments  that  meas- 
ure and  control  the  flow  of  pulp, 
paper,  water.  steam»  and- chemical 
additives 

Other  important  maintenance 
employees  include  electnaans,  who 
'  repair  wiring,  motors,  control 
panels,  and  switches*  maintenance 
machinists,  w^io  make  replacement 
parts  for.  <  mechanical  equipment* 
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and  prpe fitters,  who  lay  out.  install, 
and  repair  pipes 

Stationary  engineers  ate  em- 
ployed to  operate  and  maintain 
powerpl^vnts.  steam  engines, 
boilers,  air  compressors,  and  tur- 
bines 

Professional  and  Technical  Occupa 
tions.^'^'fhe  compie^tity  of  pulp  and 
paper  '  manufacturing  requires 
thousands  of  \»»orkers  who  have  en- 
gineering, chemical,  or  other 
technical  training  Approximately 
15.000  scienusis  and  engineers  and 
5.000  >echnicians  were  employed 
by  the  paper  industry  in  1 974 

Many  chemists  -are  employed  to 
cO£itrol  t|ie  quality  of  the  product 
by  supervising  the  testing  of  pulp 
and  paper  In  research  laboratories.  ^ 
chemists  study  the  influence  of  van- 
ous  chemicals  on  pulp  and  paper  In 
addition,  some  chemists*  and  en- 
gin.eers  are  employed  as  sales 
representatives.,  supervisors  *of 
plantworkers.  or  as  administrators 
m  positions  which  require  technical 
knowledge. 

Chemical  and  mechanical  en-  ^ 
gineers  transform-  new  pulp  and  ^ 
papermakmg  techniques  into  pr^c* 
tical  production,  methods.  Some 
chemical  engineers  supervise  the 
production  process.  Electrical  en- 
gineers supervise  ttie  operation  of 
power-generating  and  distributing 
equipment  and  instruments.  . 

'Packaging  engineers  design  con- 
tainers and  packages  and  supervise 
their  production.  A  few  box  rpanu- 
facturers  also  employ  artists  who 
develop  lettenngs*  designs,  and 
colors  for  containers. 

Foresters  manage  large  areas  oi 
timberland  and  assist  in  the  wood- 
buying  4  operations  of  pulp  and 
paper  companies, -They  mapt&fest 
areas,  plan  and  supervise  the  har- 
vesting»  and  seed  or  plant  new  trees 
to  assure  continuous  production  of 
timber! 

Systems  analysts  and  computer 
programmers^  are  beooramg" increas- 
ingly important  to  this  industry  due 
to  the  greater  use  of  computerized 
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controls  in  the  production  process 
They  an2J>ze  business  and  produc 
uon  problems  and  convert  them  to 
a  form  suitable  for  solution  b>  ctjfn 
putcr 

Frequent  tests  are  performed 
during  the  manufacture  of  pulp  or 
paper  to  determine  s^hether  size, 
weight,  strength,  color,  and  o.ther 
properties  meet  standards  Some 
testing  is  dpae  b>  machme  opera 
tors,  but/in  man>  mills  testing 
techmudns  are  emplo>ed  These 
technicians,  who  have  job  titles 
such  as  feborator>  technician .  pdp 
tester,  and  f  hemical*  anal>st.  also 
•  assist  engineers  and  vhemisls  m 
rejcarcfi  and  development  activi 
•ties  ' 

Administrative,  Clerical  and  Re- 
lated Occupations  The  paper  indus- 
try erftplo^s  man>  administrative, 
clerical,  and  other  office  personnel 
Executives   plan   ^nd  admniister 
cortipany  policy  To  vCork  effective 
ly  executives  "require  information 
frpm  a  wide  variet>^of  personnel, 
including      accountants,  jales 
representatives,  fewyers,  and  per 
sonnel  in  industrial  relations,  trans 
portation,   market   research,  and, 
othar  •  activities.  Bookkeepers. 
/Secretaries,  shipping  clerks,  and 
other  clerical  workers  keep  records 
of  personnel,  payroll  inventories, 
s^les.  shipments  and  plant  main- 
tenance ^ 

Training,  Ottwr  Qualification's, 
and  Advancement  ,  * 

Paper  an^  ^  pulp  companies 
generally  hire  and  tram  jnex- 
perienced  workers  /or  production 
and  maintenance  ^  octupations. 
Man)*compai>ies  prefer  to  hire  high 
schoo^  graduates.  Inexperienced 
\vorkers  usually  start  as  laborers  or' 
hefpers'  and  advance,  along  fairJy 
weJI-de fined  paths  to  more  skilled 

^  wwiwi    rviiiu^  t.&v..iiir«wicuia.  »3UII1C: 

Sbme  large  plants  have  formal  employers,  however,  prefer  to  hire 

apprenticeship  programs  for  main  technical  institute  of  junior  college 

tenance  workers  Under  these  pro  graduates.   Beginning,  technicians 

grams,  which  usually  last  3  to  4  start  in  routine  Jobs  and  advance  to 

years,  peoplfe  are  trained  for  jobs,  positions  of  greater  responsibifity;. 


Such  as  machinist,  electrician,  mill- 
wnghl,  and  pipefitter.  Generally,  an 
applicant  is  grven  a  physical  ex- 
amination, mechanical  aptitude 
tests,  and  similar  qualifying  tests.  - 
Apprenticeship  includes  both  on- 
tfie-job  training  and  classroom  m- 
struction  related  to  the  occupation.* 
The  machinist  apprentice,  for  ex- 
ample, receives  classroom  instruc- 
lions  IB  mathematics,  blueprint 
eading;  and  shop  theory 

A  bachelor's  degree  is  asuall>  the 
mm^num  educational  requirement 
for  scientists,  engineers,  foresters, 
and  Other  professional  occupations. 
*  For  research  s^urk,  persons  having 
advanced  degrees  are  ,  preferred. 
Many  engineers  '  and  chemists 
(called  process  engineers  and  paper 
chemtsts)  have  specialized  training, 
in  papejj  technology.  A  hst  of 
svhools  offering  such  training  is 
available  from  the  American  Paper 
Institute.  260  Madison  Ave,,  New  - 
York.  N.Y-  1001^.  Many  compa-  , 
nies'faave  ^unrmier  jobs  for  college 
students  specializing  m  papermak- 
ing,  and  upon  graduation  frequently 
hire  them  on  a  permanent  basis 
Some  associations,  colleges  and  in- 
dividuST* companies  ofTet  scholar- 
ships •  in  pulp  and  papermaking 
technology^.         •       ^  -  - 

Some  companres  have  foijnal 
training  programs  for  college  grad- 
uates with  fengmeerihg  Dr  scientific 
backgroundjs/TheSe  employees  be- 
fore being  Signed  to ''a  particular 
department  may  work  for  brief  , 
periods^in  various  parts  of  the  plant 
to  gain  a  broad  knowjedge  of  pulp 
and  paper  .manufacturing.  Other 
firms  immediately  assign  junior 
chemists  or  enfm^ers  to  a  specific 
research,  operation,  « or  main- 
tenance unit.  ,  , 

'Generally,  no  specialized  educa- 
tion is  required  for  laboratory 
assistants,  testing  Jtecfhnicians,  or 
other  kinds  of  technicians.  Some 
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after  they  acquire  ex^nence  and 
can  work  vrith  minioaum  supervi- 
sion. 

AdministraUve  postions  usually 
are  filled  by  people  who  have  col- 
lege degrees  m  business  administra^ 
tion,  marketing,  accounting,  indus- 
tnal  relations,  or  other  specialized 
business  fields.  A  knowledge  of 
paper  technology  is  helpful  for  ad* 
mmistrators  and  sales  occupations. 
This  is  true  especially  for  sales 
representatives  who  give  customers 
technical  issistance.  Most  pulp  and. 
paper  companies  employ  clerks, 
bookkeepers,  stenographers,  and 
typists  who  have  had  commercial 
courses  in  high  schc>pl  or  business 
school    ^  r    ^  t  '. 

For  production  workers,  promo- 
tion generally  is  limited  to  more 
skilled,  jobs  within  a  work  area," 
which  may  be  a  department,  sec- 
tion, or  an  operation  on  one  type  of 
machine.  These  promotions  may 
take  years,  depending t)n  the. availa- 
bility of  4pb^/  Efpenence  gained 
within  a  work  area  usually  4s  not 
transferrable,  unskilled  or 
semiskilled  workers  who  transfer  tg 
jobs  outside  their  seniority'-area  of 
to  other  plants  usually  must  start  in 
entry  jobs. 

Many  plant  supervisors  are 
former  production  workers.  In 
some  plants,  qualified  workers  may 
be  promoted  directl}^  to  supervisory 
positions.  In  others,  vt'orkers  are 
given  additional  training  before 
they  are  eligible  for  promotion. 
,This  training  pften  is  continued 
after. the  worker  is  promoted— 
through  conferences,  special  plant 
training  sessions,  and  coursed  at 
universities  or  trade  schools  Most 
firms  proviJie  some'  financial 
assistance  for  employees  whp  take  » 
courses  outside  the  plant. 


^mVloym 


ent  Outlook 


Employment  in  the  paper  and  al- 
hed  products*  industry  is  expected 
to  increase  more  ijowly  than  the 
average  for  all  industries  through 
the  mid-1980  s.  Althojigh  a  signifi- 
cant number  of  job  openings  is  ex- 
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pecied  due  to  growth,  most 
openings  wil!  stem  from  the  need  to 
replace  workers  who  retire,  die.  or 
leave  their  jobs  for  other  reasons 
The  -number  of  job  openings  may 
fluctuate  fron^  year  to  year,  how- 
ever, because  the  demand  for  paper 
is  somewhat  sensitive  to  changes  in 
economic  conditions 

Paper  prodiJ^ption  .is  expected  to 
mcresLse  over  me  long  p<in  as  p^pu 
lation  and  business  activity  grow 
and  new  uses  for  paper  are 
developed  Employment  will  grow 
at  a  slower  rate  than  production, 
however,  because  of  the  greater  use  ' 
of  laborsaving  Riachinery.  Most  of 
the  employment' growth  will  occor 
in  plants  that  mal^e  finished 
products  such  >as  napkins,  'en- 
>velopes,    boxes,    and  wrapping 

»  paper.'  Jhcse  plants  are  not  as 
suit^'fbr  laborsaving  machinery  as 

-^plants  that  product  pulp  and  un- 

•  finishecl  paper  products. 

Occupational  groups  within  the 
industry  are  expected  to  grow  a> 
different  rates.  The  number  of  en- 
gineers, scientists,  technicians,  and 
^maintenance  workers  is  expected  to 
increase  faster  than  other  occupa- . 
tional  groups  in  the  industry.  More 
scientific  and  technical  personnel 
will  be  needed  as  research  and 
devclppmerit  activities  expand,  and 
more  maintenance  workers  will  be 

•  required  to  service  the  more  cohi- 
plex  machinery.  Employrjient  of  ad- 
ministrative and  clerical  workers 

^"ateo  IS  expected  to  nse  at  a  faster 
pace  than  total  employment.On  the 

•  other  hand,  the  number  of  produc- 
tion workers  may  dechne  slightly  as 

'  more  laborsaving  machinery  is  in- 
troduced.   Nevertheless,  replace- 
^ment  needs  will  create  many  pb 
openings  for  prod^tion  wortcers. 

^Earnings  and  Working  ' 
Conditions 

Proiiuction  workers  in  the  paper 

•    ^  A 
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industry  had  average  earnings  of 
S4  50^  hour  in  1974. -In  the  s^me 
year,  production  workers  in  all 
manufactunng  industries  averaged 
$4.40  an  hour.  . 

The  folld\ving  tabulation,  based 
on  information  from  a  ^ore  of 
union  management  contracts  m  the 
paper  industry,  illustrates  .the  ap- 
proximate range  of  - hourly  wage 
rates  for  selected  production  and 
maintenance  occu^auons  m  1974. 
Local  rates  within  these  ranges  de- 
pend on  geographic  location,  type 
and  size  of  mill,  kinds  of  machines 
•used,  and  other  factors. 


Produciion  occupanpns 

Papef  machine  opcraior 

Backiendcf  .  . 

Head  siock  preparer 
(b^ier  engineer)* 

Digesier  operaior 
(cook) 

Supercdendar  operaior 

Barker  operator,  drum  . 

Chipper  r 
Mamienance  occupauons 

Pipefiiier 

Eiecinaan — 

Machmisi 


Hourh  rale 
rarmfS 

$4  85-7  99 
4.43-7,54 

4.48-6. 1  3 

4.61-6  09 
5.07-5.69 
4.13-4.87 
4.12-461 

4.46-5.88 
4.26-5  88 
4.26-5  88 


M6st  pulp  and'  paper  plants^ 
operate  around  the  ^clock— thr^e 
shifts  a  day.  7*^days  a  week  Produc- 
tion workers  can  e^^pecl  to  work  on 
evening  or  night  shi&s  froip  time  to 
time.  Maintenance  workers  usually 
are  employed  on  the  regular  day 
shift;. 

In  most^plants  the  standard  work- 
week is  40  hours;  in  a  few  it  is  36 
hours  or  less  Workers  normally 
haVe  year-round  employment 
i>ecause-  p^per  '^production  is  not 
subject  to  seasonal  variations. 
'  Most  pulp  and  papermaking  jobs 
do  not  require  strenuous  physical 
effort.  Hovyevef,  some  employees* 
work  in  hot*  humid, .  and  "noisy  i 


areas.  They  also  may  be  exposed  to 
disagreeable  odprs  from  chemicals 
in  the  papermaking  process.  The 
rate  of  injup  in  this  industry  has 
been  about  tt)e  same  as  the  rate  for 
all  manufac^ring.  ^ 
•  *A  majpnty  of  the  production 
workers  are  members  of^  trade 
unions.  The  largest  unions  in  ^e  in- 
dustry are  the  United  Papermakers 
and  Paperworkers  and  the  fntema- 
uonal  Brotherhood  of  .Pulp,  Sul- 
ply^^and  Paper  Mill  Workers. 
Many  other  workers  in  the  Western 
States,  are  represented  by  the  As- 
sociauon  of  Western  Pulp  and 
Paper  Workers.  Many  printing  wor- 
kers belong  to  the  International 
Printing  and  Graphic  Communica- 
tions Union.  Some  maintenance, 
and  <;raft  workers  belong  to  various 
vcraft  unions. 

Sources  of  Additional  ' 
Information 

Further  information  about  job 
opportunities  in  this  industry  is 
available  from  local  offices  of  the 
State  employment  service  and 
from: 

Amencan  Paper  Institute.  260  Madtsorf 
Ave  .Ncw  Yorir.N  Y,100I6. 

Fibre  Box  Assocation.  224  S.  Michigan  ^ 
^'Ave,.  Chicago.  III.  60604 

Nauonal  Paper  Box  Manufacturers  Assoa^i- 
tion.'Inc.  121  N.  Broad  St.,  Philadel- 
phia. Pa.  19107 

Pjper  Industry  Management  Association. 
2570  Devon  Ave.  Dcs  Plaincfi.  Ill 
•60018        '  . 

For  information  on  job  opportu- 
nities for  paper  and  paper  products 
sales  representatives;  write  to: 

National  Paper  Trade  Xsso^iaiion.  Inc..  420 
Lexington  Ave.  Niw  Mork.  NY 
I00I7 
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.    OCCUPATIONS  IN  THE 
PETROLEUM  REFINING  INDUSTRY 


The  petroleum  ^nd  natural  gas 
industries*  prg^ide   about  three 
fourths  of  the   Najioft*s  energy 
needs  Crude  oil  products  supply 
the  fueU  ^d  lubncants  used  fo; 

otor.  vehicles,  locomotives,  air 
craft,  and  ships.  Oil  and  gas  provide 
much  of  the  heat  for  homes,  facto- 
ries, and  stores,  as  well  as  the  fuel 
for  the  generation  of  over  one 
\luarter  of»our  electnc  power.  In  ad 
dition,  basic  petroleum  compounds 
are  used  to  manufacture  hundreds 
of  everyday  products  such  as 
synthetic  rubber,  fertilizers,  and 
plastics.  . 

•In  1974  about  155,000  workers,' 
who  had  a  wide  range  of  educa- 
tional backgrounds  and  skills,  were 
ptnployed  in  the  petroleum  refining 
industry.  This  industry  covers  occu- 
pations arid  activities  involve  in 
refining  oiI.Oc(;ijpations  in  petrole- 
um and  natural  gas  i^roduction  and 
processing,  are«  discussed  in  a^ 
separate  chapter  elsewhere  in  the 
Handbook, 


The  first  step  in  petroleum  refin- 
ing consists  of  healing  crude  oil  as  it 
flows  through  a  senes  of  pipes  in  a 
furnace.  The  vapors  from  the 
heated  oti  pass  into  a  tower  where 
the  various  fractions,"  or  parts,  of 
the  oil  are  condensed.  The  heaviest 
parts  (for  example,  heavy  fuel  oils 
and  ^phalt)  are  drawn  off  along 
the  bottom  of  the  towjr  where  tem- 
peratures are  highest,  lighter  parts 
(jet  fuel  and  diesel  fuel)  are  drawn 
off  along  the  middle  of  the  iowcr,^ 


and  the  lightest  (gasoline  and 
gases)  are  taken  off  at'  the  top 
where  temperatures  are  lowest 
Further  processing  by  more  com* 
plicated  methods  combines  or 
modifies  compounds  obtained 
through  fractionating.  Treating  • 
units  are  used  to  remove  w^ter,  sul- 
fur'cpmpounds,  and  other  impuri- 
ties. 

About  600  refineries  were  in 
operatiob  in  1974.  They  ranged  in 
Size  from  plants  with  fewer  than 
three  employees  to  those  with 
several  thousand.  Although  many 
States  have  refineries,  about  85  per- 
cent of  the  workers  were  employed 
lit  10  States.  Texas,  California,  II-  ^ 
linois,  Pennsylvania,  Lx)uisiana, 
New'  York,  New  Jersey,  Ohio, 
Oklahoma,  and  Indiana.  Refineri^ 
usually  are  located  near  oilfields, 
industrial  centers,  ot\  deepwate^ 
ports  where  tankers  can  dock. 


Natter*  and  Location  oi  tht 
^  Industry 

»  '  • 

A  modern  refinery  is  a  com- 
plicated plant  made  up  o^tanks  arnd 
towers  connected  by  a  maze  of 
pipes  and  valves.  From  the  time* 
crude  oil  enters  the  refiner*  to  the 
shipment  of  finished  prodiras<-the 
production  flow  is  almost  continu- 
ous. Operators  use^nstruments  in- 
cluding computers  to  measure  and 
regulate  the  flow,  volume,  tempera- 
ture, and  pressyre  of  liquids  and 
gases  going  through  the  equipment. 
Manual  handling  of  materials  is  vir- 
tually eliminated. 


Op#ratiK  obM/vit  ctntral  controft  for  a  raflntry. 
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Rtfintry  workers  rr«  among  th«  highest 
paid  amploytts    manufacturing,  v 

Occupations  In  the  Industry. 

About  1  out  of  every  2  workers  in 
a  refinery  is  an  operator.  A  key 
worker  in  converting  crude  oil  into 
usable  products  is  the  refinery 
operator  (D.O.T.  542.280):  or  chief 
operator,  svho  is  responsible  fur  one 
or  ^ore  processing  units.  The 
refinery  operator,  with  help  fronr? 
assistant  operators,  makes  adjust- 
ments-for  changes  in  temperature, 
pressure,  and  oil  flow.  In  modern 
refineries,  operators  can  nionitor 
instruments  on  panels  that  show  the 
entire  operation  of  all  processing 
units  in  the  refinery  nie>  also 
patrol  units  to  check  thejr  operating' 
condition. . 

Other  plantworkers  may  include 
stilL^  pump  operators  (D.O.T. 
549  782),  also  known  as  pumpers, 
ard  their  helpers  (D  O.t.  549.884), 
who  maintain  and  operate  pumps 
that  control  all  production 
throughout  the  refinery,  and 
treaters  (DOT  549.782^  who 
operate  equipment  to  rcn1§ve  im- 
py;itifcs  from  gasoline,  oil,  and 
other    products     In  automated 


plants,  computers  may  do  the  work 
of  pumpers  and  treaters.  Operators 
monitor  the  computers  to  spot 
potential  problem  areas,  and  may 
make  routine  checks  of  the  refinery 
to  make  sure  that  valves  are  operat- 
^  ing  properly. 

Many  refineries  employ  large 
numbers  of  maintenance  workers  to 
repair,  rebuild,  replace,  and  clean 
^equipment  In  other  plants,  main- 
tenance work  is  co/itracted  to  com- 
panies outside  the  petroleum  indus- 
try    Maintenance    workers  are 
needed  because  high  heat,  pressure, 
and  corrosion  quickly  wear  out  the 
complel  refining  equipment.  In- 
cluded are  skilled  boilermakers, 
electricians,  instrument  repairers, 
machinists,  pipefitters,  sheetmetal 
workers,  and  welders.  Helpers  and 
apprentices  also  are  in  these  trades. 
Some  skilled  workers  have  a  prima- 
ry skill  in  one  craft  as  well  as  the 
ability  to  handle  closely  related 
crafts.  For  example,  a  pipefitter 
also  may  be  a  boiiermaker  and  a 
^elder.  Maintenance  workers'^who 
have  such  combined  jo{>s  are  some- 
times called  refinery  mechanics, 

Plantworkers  who  do  not 
operate,  monitor,  of  maintain 
equipment  do  many  other  tasks. 
Some  workers  drive  delivery  trucks, 
some  load  and  unload  materials  on 
trucks,  trains,  or  shipsr  and^others 
keep  stock  and  tool  inventory 
records  The  industry  j^ls^  employs 
service  workers  such  as  guards  and 
janitors. 

About '12  percent  of  the  workers 
in  petroleum  refining  are  scientists, 
engineers,  and  technicians.  Among 
these  are  chemists,  chemical  en- 
gfneers,  mechanical  engineers, 
waste  treatment  engineers,  labora- 
tory technicians,,  and  drdfters. 
Chemists  and  laboratory  techni- 
cjan^  control  the  quality  of  petrole- 
um products  by  making  tests  and 
analyses  tp  determine  chemical  ^nd 
physical  properties.  Some  chemists 
and  chemrcal  engineers  develop 
and  improve  products  and 
processes  Laboratory  technicians, 
assist  chemists  in  research  projects 


or  do  routine  testing  and  sample 
taking.  Some  engineers  design 
chemical  processing  equipment  ^d 
plant  layo^it,  and  others  supervise 
refining  prpcesses.  Waste  treatment 
engineers  and  technicians  supervise 
and  improve  treatment  and  disposal 
of  refinery  waste  waters  and  gases. 
Drafters'  prepare  plans  and 
drawings  needed  in  refinery  coh^ 
struction  and  maintenance. 

Refining  companies  employ 
many  administrative,  clencal,  and 
other  white-collar  personnel.  Ad- 
ministrati>^  workers  .include 
managerjt,  accountants,  purchasing 
agents,  lawyers,  computer  program- 
mers, computer  anajysts,  and  per-  ' 
sonnel  and  training  specialists. 
Typists,  secre,taries,  bookkeepers, 
keypunch  operators,  and  business, 
machine  operators  assist  adminis- 
trative workers.  (Detailed  discus- 
sions ^  of  professional,  technical, 
mechanical,  and  other  occupations 
found  not  only  in  petroleum  refin- 
ing but  also  in  other  industries  are 
presented  else^where  in*  the  Hand- 
book.) 

Training,  Othar  Qualifications, 
and  Advancamant 


Ne\y  plantworkers  usuajly  begin 
as  aides  in  a  labor  pool  where  they 
move  materials,  pack  cartons,  fill 
barrels,  and  do  maintenance  work. 
They 'may  be  transferred  to  the 
processing  department  or  main- 
tenSUice  shopl.  wficn  a  vacancy  oc- 
curs. Aptitude  testing  and  inter- 
viewing frequently  are  used  in 
selecting  applicants  for  plant  jobs." 

Workers  newly  assigned  to  a 
processing  department  learn  to 
operate  equipmenl  uhder  ex- 
perienced operators.  Formal  train- 
ing courses  frequently  are  given  in 
plant  operation. 

A  supervisor  trains  inexperienced 
workers  in  the  maintenance  shop. 
Some  refineries  have  classroom  iiv 
struction  related  to  particular  work. 
After  3  or  4  years,  aperson  may  ad- 
vance from  helper  to  skilled  craft 
worker  in  one  of  the  maintenance 
crafts.  Some  large  refineries  tram 
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workers  in  several  crafts.  For  exam- 
ple,.,a  qugJig^  instrument  repairer 
may  be  fiveiielectrician  or  machin- 
ist training. 

For  scientists  and  engineers,  a 
bachelor*s  degree  in  an  appropriate 
fleld  usually  is  the  minimum  educa; 
tiotial  requirement  Advanced 
degrees  arc  preferred  for  research 
worlf. 

For  most  laboratory  assistant 
jobs,  2  year  technical  school  train- 
ing ,  is  required.  Laboratory 
assistants  begin  in  routine  jobs  and 
advance  to  positions  of  greater 
cesponsibility  as  they  acquire  ex- 
perience and  learn  to  work  without 
close  supervision.  Inexperienced 
drafters  begin  as  copyists  or  tracers 
and  can  advance  to  niore  skilled 
.drafting  jobs. 

Administrative  -  positions 
generally  are  filled  by  people  who 
have  college  degrees  in  science  and 
engineering,  accounting,  business, 
industrial  relations,  or  other  spe- 
cialized fields.  For  positions  as 
clerks,  bookkeepers,  secretaries, 
and  typists,  most  refineries  employ 
persons  vvho  have  had  comme'rcial 
courses  in  high' school  or  business 
school.  For  Occupations  associated 
with  computers,  educational 
requirements  range  fro>n  a  hi^h 
school  level  for  keypunch  operators 
to'  a  college  degree  in  the  physical 
science  field  for  analysts.  - 

Employmtnt  butlodk 

.  Employment  in  petroleum  refin- 
ing IS  expected  r4show  Jittle  change 
through  the  mid- 1980V  Refinery 
output  is  expected  to  increase  to 


^eet  the  Nation\firowing  demand 
for  petroleum  products,  but  auto- 
mated, computerized  plants,  in- 
creased refining  capacity,  and  im* 
proved  refining  techniques  should 
make  it  possible  for  the  industry  to 
increase  production  without  in- 
creasing employment  'significantly. 
Nevertheless,  thousands  of  job 
openings  will  result  from  the  need 
to  replace  workers  who  retire,  die, 
or  transfer  to  other  occupations. 

Most  jobs  will  be  for  operators, 
maintenance  workers,  administra- 
tors, and  technicians.  More  main- 
tenance workers,  such  as  electri- 
cians, pipefitters,  and  instrufhent 
repairers,  will  be  needed  to  take 
care  of  the  increasing  amount  of  au- 
tomatecl  equipment  and  complex 
control  instruments. 

Earnings  and  Working 
Conditions 

Refinery  workers  are  among  the 
highest  paid  employees  in  manufac- 
turing. In  1974  production  workers' 
in  petroleum  defining  'averaged 
$5.96  an  hour,  compared  with  an 
average  of  *$4.40  an  hour  for 
production  workers  in'^manufactur- 
"ing  industries-as^a  whole.  Refinery 
workers  have  better-than-average' 
earnings  because  a  large  proportion 
*^are  skilled. 

Entry  salaries  for  chemical  en- 
gineers in  the  petroleum  refining  in* 
dustry  were  among  the  highest  in 
American  industry,  according  to  a 
survey  condjticted  by  the  College 
Placement  Council  in  1974,  The 
average  monthly  salary  for  chemists 
who  had  a  bachelor's  degree  ^nd  no 
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experience   was   $966,   and  for 
chemical  engineers  $  1 , 1 77. 

Because  petroleiim  is  refined 
around  the  clock,  operators  may  be 
assigned  to  any  one  of  the  three 
shifts,  or  they  may  be"  rotated  on 
various  shifts.  Some  operators  work 
•  weekend^,  and  get  days  off  during 
the  vveek, '  Employees,  usually 
receive  additional  pay  for  shift 
work.  Most  maintenajice  workers  ^ 
are  on  duty  during  the  day. 

Most  refinery  jobs  require  only 
moderate  physical  effort,  A  f6w 
workers,  however,  have  to  open 
and  close  heavy  valves  and  climb 
stairs  and  ladders  to  considerable 
heights.  Others  may  work  in  hot 
places  or  njay  be  exposed  to  un- 
pleasant edors.  Refineries  are  rela- 
tively safe.'  The  injury  frequency 
rate  has  been  less  than  half  the  rate 
for  manufacturing  as  a  whole,  . 

Many  refinery  workers  are  union 
members  and  belong,  to  the  Oil, 
Chemical  an^  Atomic  Workers  In- 
ternational Union,  Some  refinery 
workers  are  members  of  AFL-CIO 
craft  unions  or  of  various  indepen^ 
dent  unions, 

Siources  Qt^dfditipnal  " 
Information 

More  informatiorv  on  job  oppor- 
tunities in  the  petroleum  refining 
industry  may  be  obtained  from  the 
personnel  offices  of  individual  oil 
companies.  General  information  on 
jobs  in  the  industry  is  available 
from:   -       »  ' 

National  Petroleum  Refiners  Association, 
1725  DcSalcs  St  NW ,  Washington, 
D.C  20036. 
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OCCUPATIONS  IN  THE  PRINTING 
V     AND  PUBU^HING  INDUSTRY 


Printing  is  both  an  art  and  one  of 
our  chief  means  of  communication. 
In  1 974,  the  printing  and  publishing 
industry  employed  about  1 . 1  piil- 
lion  workers,  Gpvemment  agencies 
and  private  firms  that  do  their  own 
printing,  such  as  banks  and  in- 
surance companies,  also  eniployed 
thousands  of  printing  workers. 

Naturi  and  Location  of  tht 
Industry 

Included  in  the  industry  are  the 
printing  and  publisliing  of 
newspapers,  magazines,  books,  and 
advertising  matter;  the  production 
of  business  forms,  greeting  cards, 
and 'gift  wrappings;  commercial  or 
job  printing;  bookbinding;  and 
typesetting,  ^otoengraving,  ; 

platemaking,  ai)d  other  printing 
services,  prinjarily  for  printing 
^jestaHlishmcnts. 

In  1974,  the  largest  division  ^n 
terms  of  employment  was 
newspaper  printing  and  publishing, 
with  overiB80,000  employees.  Most 
daily  and  many  weekly  newspapers 
throughout  the  Natipn  do  their  own 
printing.  Although^  some  major 
newspapers  have  more  than  2,000 
employees,  many  have  fewer  than 

20.  ; 

Commercial  printing  shops,  the 
second  largest  division  of  the  indus-  I 
try,  employed  about  362,000  work-  / 
ers.  These  shops  produce  a  variety 
of  materials,  including  advertising 
matter,  busine^  cards,  calendars, 
catalogs,  labels,'  maps,  and 
pamphlets.  They  also  print  limited- 
run,  newspapers,  books,  and 
magazines.  Many  commercial  shops 
have  several  hundred  worker^,  but 
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employment  ,  is  concentrated  in 
smaller  shops. 
Printing     jobs      are  found 
,  throughout  the  country.  Almost 
every  town  has  at  least  one. printing 
shop,  frequently,  a  small  newspaper 
plant  that  also  may  do  other  print- 
ing. However,  about  one-half  of  the 
Nation's  printing  employee' are  in 
five  States-— New  York,  Illinois, 
California,  Pennsylvania,  and  Ohio. 
Within  these  States,  most  printing 
activities  are  in  or  near  manufactur-, 
ing,  commercial,  or  Qnancial  areas 
such  as  New  York;  Chicago,  Los 
Angeles,  Philadelphia,  San  Fran- 
cjsco-Oakland,    Cincinnati,  and 
Cleveland.  Other  leading  centers  of 
printing  are  Boston,  Detroit,  Min- 
neapoljs-St.    Paul,  Washington, 
D.C.,  St.  Louis,  and  Baltimore.  Em- 
ployment in  book  and  magazine 
prin^g  is  highly  concentrated  in 
these  areas.^  A  much  larger  propor- 
tion of  newspaper  employhient^ 
however,  is  foAnd  outside  these 
centers    because    of   the  gi'eat 
number  of  small  local  newspapers. 

Printing  Mathods 

Printing  is  a  means  of  transferring 
inl^  impressions  of  words  and  pic- 
tures to  paper,  metal,  or  other 
materials.  A  plate  of  metal>  rubber, 
or  plastic  is  prepared  so  that  part  of 
it  can  be  covered  with  ink.  The  ink 
is  then  transferred  to  a  sheet  of 
paper  or  other  matenal  that  is 
pressed  against  the  plate. 

tn  relief  printing,  the  letters  and 
images  af^  raised  from  the  rest  of 
the  printing  plate.  Ink  is  rolled  over 
the  raised  surface  and  then  paper  is 
pressed  against  it.  In  gravure  print- 
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ing,  the  imag^  is  etched  into  the  sur* 
face  of  a  cylinder.  The  whole  sur- 
•  face  is  covered  with  ink  and  then 
wiped  off;  ink  is  left  only  in  the 
sunken  or  etched  areas.  When  paper 
is  pressed  against  the  surfkce,  the 
ink  is  lifted  out  and  appears  on  the 
paper.  In  lithography  (offset  print- 
ing), the  printing  plate  surface  is 
smooth',  with  both  image  and 
nonimage  areas  pn  the  same'  level. 
Lithography  is  based  on  the  princi- 
ple that  grease  and  water  do  net- 


mix.  The  plate's  image  areas  are 
coated  with  a  substance  to  make 
the  greasy  printing  ink  stick  to  the 
plate  and  then  moistened  with 
^  water  so  that  only  the  image  areas 
take  up  the  ink.  The  ink^d  image  is 
transferred  from  the  plate  to  a 
rubber  blanket  /and  then  to  the 
paper.  ^ 

Screen  printing  is  a  method  in 
which-  inks  or  other  materials  such 
as  paint  and  varnish  are  forced 
through  a  stencil  mounted  on.  a 
finely  woven  ^reen.  The  shape  of^ , 
the  stencil  openings  determinesjthe 
design*  to  be  printed.  This  process 
may  be  applied  to  a  variety  of  sur- 
faces sutn'as  paper,  gl^,  metal, 
plastid,a'ndtextiles«,  ^ 

Printing  Occupations  * 

Production  of  printed  materials 
requires  workers  in  a^wide  variety 
of  occupations.  Printing  craft  work- 
ers represent  a  large  segment  of 
these  employees.  They  usually  spe- 
cialize in  one  area  of<  printing 
operations:^  Type  composition, 
photography,  platemaking,  press- 
worJc,  or  binding.  Their  training 
generally  is  ^nfined  to  only  one  of  # 
the  basic  printing  methods— letter^  . 
press,   lithography,   or  gravure. 
Some  of  the  principal,  prmting 
crafts  ^re  briefly  described  below. 
Detailed    iriformation   on  these 
crafts  is  presented  in  the  section  on^ 
printing  occupations,  elsewhere  in 
the  Handbook. 

The  printing  process  begins  in  a 
composing  room  whereSnanuscript 
copy  is  set  in  type,  proofed,  ^arid  *  « 
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.checked  for  errors.  Machine  and 
handset  type  and  other  materials 
such  as  photoengravings  are  assem- 
bled  there  and  prepared  for  the 
pressroom. 

In  1974,  about  40  percent  of  all 
printing  craft  workers— 16S,60Q-~ 
were  employed  in  composmg  room 
^occupations  This  group  Includes 
fompositors  (D.O.T.  973.381)  who 
"^et  type  -  by  hand  or  machine, 
typesetter     perforator  operators 
(D  O  T^  208  5'8«)  who  punch  tape^ 
used  to  operate  some  typesetting 
^^g^machines,      make-up  arrangers 
(DOT   973  381)  who  assemble 
type^  irio   shallow    trays  called 
"galleys"  and  make  trial  copy  of 
^this  type,  and  proofreaders  (D.O.T. 
209.688)  who' check  the  trial  copy 
with  the  original-copy  for  errors. 

Electrotypers  and  stereotypers 
(D.p.T.  974.381  anCi  975.782) 
make  duplicate  pressplates  of 
metal,  rubber,  and  plastic  for  letter- 
press printing.  These  plates  are 
made  from  the  metal  type  forms 
^  prepared  in  the  composing  room. 
Electrotypes  are  used  mainly  in 
book"  and  magazine  work.  ^Stereo- 
types, which  are  less  durable,  are 
used  chiefly  in  newspaper  work. 
Photoengravers  ( D.O.T. 

,  971.381)  make  metal  printing 
plates  of  illustrations  and  other 
copy  that  cannot  be  set  up  in  type. 
The  printing  surfaces  on  these 
plates  stand  out  in  relief  above  the 
nonprinting  spaces,  as  do  the  letters 
and  the  accompanying  type. 
Similarly,  gravure  photoengravers 
(D.O.T.  971.381),  a  specialized 
type  of  ,  photoengravers,  make 
gravure  cylinders  in  which  the 
image  is  etched  below  the  surface 
for  use  in  reproducing  pictures  ^tid 
type. 

The  actual  printing  operation  is^ 
'performed  in  the  pressroom.  Print- 
ing press  operators  .  (D.O.T. 
651.782,  .885  and  .886)  prepare 
type  forms  ^nd  pressplates  for  final 
printing  and  tend  the  presses  while  . 
they  are  in  operation.  Small  com- 
mercial shops  ^^erally  have  small 
and  relatively^  simple  presses  that 


often  are  fed  paper  by  hand.  At  the 
other  extreme  are  the  enormous 
presses  used  by  the  larger 
newspaper,  magazine,  and  book 
printing  plants.  They  automatically 
print  the  paper  and  cut,  a^se^i^, 
and  fold  the  pages.  These  machines 
are  operated  by  cVews  of  press 
operators  assisted  by  less  skilled 
workers. 

Lithography  (offset  printing)  is 
growing  in  importance.  Practically 
all  items  printed  by  other  processes 
also  can  be  produced  by  lithog- 
raphy. It  is  a  process  of  photogra- 
phing the  matter  to  be  printed, 
making  a  prinfing  plate  from  the 
photograph  and  pressing  the  inked 
plate  against  a  rubber  blanket 
which  in  turn  presses  it  onto  'the 
paper.  Several  operations  are  in- 
volved in  lithography,  .ahd  each  is 
performed  by  a"  specialized  group  of 
workers.  The  main  group  of 'litho- 
graphic workers  are  camera  opera-  ^ 
tors  (D.O.T.  972.3 82 j,  artists  and 
letterers  (D.O.T.'97 1 .28 1 ),  strippers^ 
(D.O.T.  971.381),  'platemakers 
(D.OT.  972.381),  and  pres^  opera-' 
/ors  (D.p.T.  651.885). 

Because  of  the  increasingly  com- 
plex and  highly  mech^jii^d  print- 
ing equipment  in  use  todaty,  techni-  " 
cally  trained  people  are  needed  in 
all  areas  of  printi^^  management 
and  production.  For  example,  an  in- 
creasing ^number  of  production 
technicians  (D.O.T.  019.281)  are, 
employed  to  see  that  the  standards 
for  ^ch  printing  job  are  met., 

Many^  printed  items,  sych  as 
books,  magazines,  pamphlets,  and 
calendars,  must  be'  folded,  sewed, 
stapled,  or  bound  after  they  leave 
the.  printing  shops.  Much  of  this 
^ork  is  done,  by  skilled  bookbin- 
ders. In  many  binderies,  however, 
the  ^  work  is  done  mostly  by 
semiskilled  assemblers. 

Besideis  printing  craft  workers, 
the  industry  employs  people  in  a 
variety  of  other  occupations.  Many 
mailroom  workers  are  employtd  in 
newspapers  and  magazine  plants  to  . 
address,  bundle,  and  tie  the  printed 
matter  for  distribution.  Modem 


mailroom  .  processes^- ~  ^  ate. 
.mechanized  to  a  considerable  ex- 
tent. Mailers  operate  addf^ssing, 
stamping,  stacking,  bundling,  *.and 
'  tying  machines.  Many  large  printing 
firms*  employ  mechanics  and 
machinists  to  repair  and  adjust 
typesetting  machines,  printing 
presses,  and  other  equipment. 

Printing  firms  employ '  a  gfeat 
many  people  as  executives,  sales 
representatives,  accountants,  en- 
-gineersr^  computer  prdgramers, 
stenographers,  clerks,  and  laborers. 
Newspapers. and  other  publishers 
employ  a  considerable  nuijibcr  of 
reporters,  editors,  and  photog- 
raphers. These  '  occupations  are 
discussed  elsewhere  in  thc\J{and'< 
book,        "  ) 


Trainlfig  and  Othar  ' 
Qualifications 

Many  training  authorities  recom- 
mend apprenticeship  as  the  best 
way  to  learn  printing  trades.  A  sub- 
stantial number  of  people,  however, 
learn  these  trades  by  working  as 
helpers  or  through,  a  combination  Qf 
work  experience  and  schooling. 
Apprentices  ^often  ^re  chosen  from 
among  peopje  already  employed  in 
various  unskilled  jobs  in  printing 
plants. 

Printing  apprenticeships  usually 
last  frpm  4  to  6  years,  depending  on 
the  occupation  and  shop  or  area 
practices.  The  apprenticeship  pro- 
grams cover  all  phases  of  a  particu-* 
lar  trade  .and  generally*  include 
classroom  pr  correspondence  study 
in  related  techjiical  subjects,  as  well 
£|s  on-th«^job  training.  Apprentice- ^ 
ship  apphcants  generally  must  be  at 
least  1 8  years  of  age  and  pass  an  ap- 
titude tes't  and  a  physical  examina- 
tion. Applicants  who  qualify  may  be 
put  on  a  waitiiig  list  if  there  are  no 
immediate  apprenticeship  job 
openings. 

Most  employers  prefer  applicant 
to  have  a  high  school  education  or 
its     equivalent.     A  thorough 
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AovAtdgt  of  spdling,  punctuation, 
«  ,the  fundamemals  of  grammar,  and 
Basic  mitfiem^lics  is  essential  in 
*  man}>-  of  ^le  pnnong  grades.  A 
knowledge  of  the  basic  pnnciplcs  of 
chemistry,  electronics,  and  physics 
,  is  be^omJng  increasingly  important 
because  of  ^the  -growing  use  of 
photomechanical    and  electronft: 
processes  in  printing. 

•Most  pnnung  crafts  require,  peo- 
ple with  -good  eyesight,  about 
.  *  average  physical  strength,  and  a* 
high  degree  of  manual  dexterity. 
iMeiness.  patience,  end  ilie  abili^ 
10  work  with  pthers  also,  ar?  neces- 
sary. The  ability  ''to  distinguish 
colors  IS  important  in  areas  of  print- 
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facturing  industries  as  a  whole 
averaged  $4.40. 

The  accompaying  tabulation 
shows  the  average  estimated  union 
minimum  houriy  rates  for  selected 
pnqfing  occupations  in  1974  based 
on  a  survey  of  69  large  cities. tThese 
are  xhe  minimum  basic  rate^  for 
da^^vork,  and  do  n<H  .include  over- 
time, other  special  payments,  or. 
ix)nuses: 
•  Most  printing  craft  workers  who 
"*  covered  by      *  ' 


•»  Employment  in  the  printing  and 
publishing  industry  is  expectejl  to 
grow-more  slowly  than  the  average 
for  all  industries  through  the  mid- 
1980's.  Most  job  openings  wiU 
occur  from  the  need  to  replace  ex- 
perienced workers  who  retire, 'die^ 
or  transfer  to  other  ipdustrie^v^ 

The  volume  of  prirtted  materals 
is*  expected  to  inci^ase  radfdiy 
because  ot  population  growBr  the  ^  ^ 

'  increasingly  high  hteracy  lfevg|.  of  .u  ^  .Tu""  ^'''''^^u 

Tfi'e  pQpulation   ind  the  trend  to  '  ^""'^  ^^"^  ^ 


greater  use  of  printed  jnatenals  for 
information,-- packaging,  and  v^-" 
oas  industrial  and<ommer<yaI  pur- 


sens,  also  is  an  assi,  smcs  ,6?  the  .olume  of   Sff /"  S"': 


Some  contracts  specify  a  standard 
workweek  6f  less  than  35  hoars,  but 
most  fall  within  a  35  to  37-1/2  hour 
r^nge.  Time  and  a  half  generally  is 


sense  also  is  an  asset  since  tb^^ 
finished  product  should  be  pleasing 
'  ^  in  balance  and  design. 

About     4,000  *    schobis— high 
schools,  vocatio/ial  schools,  techni- 
cal institutes,  and  colleges— offer 
,   courses:  in   printing  -technolQgy. 
C  These  courses  may  helpa  j>erson  to 
^e  selected  iqr  appreauceshfjis  6t 
other  job  openings  in  the  printing 
and  publishing  industry. 
s  Administrative  jobs  are  usually 
filled  bjt  up^ading^xperienced 
people.  Many  owners  and  produc- 
tion managers  of  printpg  firms 
have  come  from  the  ranks  of  print- 
ing craft  workers.  In  recent"years, 
^  ^however,  more  firms  are* filling  ad-' 
ministrative  positions'  with  ^ople 
,wHo  have  ^college  degrees  in  busi-f 
ness  administration,  marketing,  ac-* 
y^vcounting,  industrial  relations,  or' 
/other  specialised  business  fields. 
\^0st   firms',  hire   clerks,  book- 


printing,**^  hioweye/,  because  of 
laborSaving  technological  changes 
iij  printing  methods.  .     '  , 

Oc^jupjitiohal  groups  in  the  in- 
dustry are  expected  to  increkser  at 


days^d  holidays  is  paid  for  at  limit 
and  on^half  or  double-time  rates  in 
most  commercial  Jointing  firms.  In 
newspaper  'plants,^  however,  the 
workweek  often  includes  Sundays. 
Time  and  dneyhalf  or  double  tkne  is 


different  rates.  Employlnent  g£^™e^a  one-half  or  double  trnie  is 
technical,  maintenance;  and  ^le^^"*  ^""^  these  days  only  when  tiiey 
cal  workers  wilt  increase  at  a  faster  employee's  regu- 


pace  than  total  employment-?  Em- 
^  ploymen^  growth  will  vary  among 
the  printing  crafts.  The  numbjer  of 
lithographic  craft  workers,  for  ex- 
ample, is  expe'cted  ^o  increase 
because  of  the  growing  use  of 
lithography.  On  the  pther  hand; 
since  lithography  does  not  require 
photoejigraving,  employment  "  of 
photoengravers  is  expected '  to 
decline.  The  trend  to  computeriza- 
^  tion  of  typesetting  operations  will 
reduce  the  need  for  some  machine 
operators,  in  coniposing  rooms 
while  creating  a  demand  for  more 
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feeeped^  stenographers,  and  typists',  computer     programmers.  *^ore 

whp  have  completed  commercial  mechanics  will  be  hired  to  maintain 

douh^s  in  high  school  .or  business  industry's  increasingly  complex 

--u«^t  machinery.  * 
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y/  SomeScompoter  programmers  in 
the  printing  industry  have  technical 
schooltr^imng;  others  learn  their 
^IciWs'Sn  the  job.  Also,  many  com- 
positors 'and  typesetters  are*  being 
taOght^  computer  programming 
skills,  an<^  the  International  Typo^ 
graphic  Union  has  established  a 
tr'ainmg  center  for  this  purpose 


Earolngs  and  Working 
CondftipHt 

-Earnings  of  production  workers 
in  the  printing  and  publishing  Indus-  • 
try  are  among  the  highest  in  manu- 
fjw:turing.  In  19^4,  tl^ey  averaged 
$4.96  an  hour.'while  those  in  manu- 


lar  shift.  .Night-shift*  workers 
generally  receive  pay  differentials 
above  the  standard  day  rates. 

The  sUirting  wage  rates  of  ap- 
prentices g^eraily  are  from  40  to 
50  percent^  of  the  basic  rate  for 
skilled  workers  in  the  shop.  Wages 
are  increased  periodicall]^,  ^usually 
every  6  months,*  until  the  ap- ' 
prentice  reaches  the  skijjed  rate. 
*  The  injury-frequency  rate  iirthe 
printing  industry  is  somewhatlower 
than  the  average  for  all  manufactur- 
ing industries.  ' .  •  ' 
A'large  proportidn  of  t^e  printing 
,  trades,  workers  arc  members  of 
unions*  •  Among  these  are  the 
Graphic  Arts  Union,  International 
the  International  Printing  and 
»  Gjiaphic  Communication's  Union 
Ankrica^  the  International  Typo- 
graphical Union,  and  the  Interna- 
tional Mailers  Unicrtv.    ^  , 

Sourcat  of  Addttlonai 

iriformation  •      '  *  ^ 

Details  about  employment  op- 
portunities   and  ^apprenticeships 
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Bookbinders.  ' 

Co<npov;on  .  * 

Hand  

Machjne  operuocs 

Electroiypcrs    .  * ' 

Pboiocngraycrs.*^   

Press  opeiators. 

Press  (cyfindeO  operators.       .  ^  \ 

Press  (pUt^)  operators. 
*  Stereotypy 


ma>  bci  obtaine<f  from  local  cm 
plo>ers.  such  as  newspapers  and 
prinUng  sloops,  local  offices  of  the 
unions  mentioned  above^  or  the 
local  office  of  Sjate  employment 


N 


•A%-eraxe  rmnimum  houHy 
rose.  1974 

Book  and 
*  Se^  spaptr        job  shops 

$6.56  7.li 
>^         6.97  **  •  6.97 


7.27 

6.74  - 

-  6.73 

—  5.S6 
6.69  :  6.78 


services.  Some  Stale  emplo>ment 
scrv  ice  offices  streen  applicants 
and  give  aptitude  tests. 
TFor  genera^^oformation  on  the 
industry,  write 


Americsn  Newspaper  Pubiiifaen  Asfocb- 
tsod,  1 1600  Suorbe  VaBey  Dr.^itotocu 
Va.  2004i: 

AmericaD  PbotopUtemakers  Assodatioo. 
!66  W.  Van  Burcn  St..  Chicago.  E, 
•  60604. 

Grapfaic  Aru  Techaical  Foundation,  4615 
Forbes  Avc^  Piiirtjurjh,  Pa.  1 S2 1 3.* 

Gravure  Technical  Insthule.  60  E.  42*Sl, 
New  York. N.Y.  i0020. 

tntematiooa]  Typographical  .Union*  P.O. 
Box  IS7.  Colorado  springs,  Colo. 
80901       *  , 

Printing  Industries  of  Ainenca«  Inc..  1730  N. 
Lynn  St .  Arlington,  Va.  2i2d  I ,  ^ 

(See  the  s^tipn  on  Printing  Oc- 
cupatipns  elsewhere  in  the  Hand- 
book for  names  of  labor  organiza- 
tions and  trade  associatiens  that 
can  provide  more  information  on 
specific  printing  trades.) 


TRANSPORTATION,  COMMUNICATtONS,  AND 

PUBLIC  UTILITIES 


The  transportation,  communica 
tjons  and  public  utility  industries 
produce  most  of  the  energy  that 
powers,  heats,  and  lights  our  facto- 
ries and  homes.  The  transportation 
industry  moves  goods  and  people 
by  air.  rail,  water,  ^nd  highway;  tlie 
communications^  industry  provicfes 
communications  systems  such  as 
telephones  and  radio  and'  TV 
broadcasting.  Other  public  utilities 
supply  the  Nation  with  electricity, 
gas;  and  sanitation  services 

Transportation.  communicatioiTs. 
and  public  utility  'finns  are 
semipublic  in  character.  Some  Slate 
and  local  fovemments  opcr^e 
their  own  transit  lines  or  electric, 
companies  as  well  as  other  types  of 
utilities  Privately  owned  transpor* 
tati'on  and  public  utility  firms  are 
regulated  closely  by  commissions  or 
by  other  public  authorities  to  make 
sure  they  operate  ih  the  public  in 
tcrest 

In  1974.  almost  4  7  million  peo  ' 
pic  worked  in  the  transportation, 
communications,  and  public^  utility 
industry  ,divisiorv  In  addition,  more 
than  one  half  mijiion  persons  held 
jobs  with  State  and  local  govern 
menls  in  publicly  owned  transit  and 
utility  systems  Almost  half  of  the 
workers  in  this  industry  division 
worked  in  two  major  industry 
groups  communications  employing 
I  2  million  workers  ,  and  motor 
freight  transportation  '  and 
warehousing  f including  local  and 
long-distance  trucking)  employing 

i   over  I  million  worko's.  ^ 

Electric,  gas.  and  sanitary  scrv 

.  ices  companies  wnploycd  nearly 
750.000  workers  and  railroads  over 
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,  580.000  Other  industries  employ- 
ing a  significant  number  of  workers 
wrere  air  transporution  and  local 
and  interurban  passenger  transit,,. 
The  remaming  workers  w^re  em- 
plojflpd  by  firms  that  provide  water 
and  pipehne  transportation  and 
transportation  services. 

As  shown  in  the  accompinyrng 
tabulation,    blue-collar  workers 
(ot'aft    workers,    operatives,  and 
■  laborers)  nlade  up  three-fifths  of 
^  total  employn^nt  in  the  transporta- 
tion, communications,  and  publrcf 
utility  industries  in  1974.  Operax^ 
tivcs  alone  accounted  for  about 
«ne-fourth  of  the  total.  Most  of 
these  semiskifled  workers  are  truck, 
bus,  and  taxi  drivers,  and  railroad 
brake   operators.    Craft  workers 
made  up  nearly  one-Jourth*  of  the- 
lotal.  Among  the  occupations  in 
this  group  are  airplane  mechanft, 
motor  vehicle  mechanic* telephone 
line^ installer,  locomotive  engineer, 
and  the  supervisors  of  blue-collar 
workers.  A  relatively  small  fraction 
of  the  industry's  employees  were 
laborers,  such  as^  material  handlers 
and  truckdnvers*  helpers. 

Nearly  two-fifths  of  the  industry  s 
employees  were  whrtc-coHar  work- 
ers ,  (professional.  managenal. 
clencal,  and  sales;.  Most  of  the 
while-collar  workers  were  inxlcn- 
cal  occupations  such  as  telephone 
operator^  ticket  agent,  sccr^ry, 
and  bookkeeper.  These  mdustnes 
employed  about  an  equal  number 
qf  managerial  workers  and  profes- 
sional and  technical  workers.  Many 
of  the  professi6nal  antf^  technical 
workers  are  in  the  communications 
industry,  where,  in  additioir^  large 


numbers  *Jf 


engineers  and  techni- 
cians, many  actors,  entertainers, 
and  writers  are  employed 

'  Percent  of 

^       Major  oei^upationat  group  workers 

All  workers  JOO 

Professional,  technical,  and  kindred .  . 

workers            i     4>  ^ 

Managers  and  admimstf&iors  8 

Clencal  and  kindred  workers  ^  2> 

Salcsworkers  •  ^  | 

Craft  and  kifidred  workers.  *23 

Operatives                 .  .  .26 

Service  workers  3 

Laborers.  9 

» 

Employment  in  ihe  transporta- 
tion, communications^  and  publ^ 
utility  industries  is  expected  to  in-, 
crease  more  slowly  than  the 
average  for  jill  industries  Ihrowgh 
the  mid-l980*s.  In  addition  to 
openings  resuming  from,  growth  of 
the  industries,  many  thousands  of 
jobs  will  bie  available  .each  year 
because  i  of  the  need  to  replace* 
"workers  who  die,  retire,  or  transfer 
to^  other  industries. 

Employrnent  gro><^  in  individual 
industries  Vill  vary.  \lising4;K)pula- 
tion  and  Business  expansion  will 
stimulate  einpfoyment  growth  in  air 
transportation  and  in  trucking.  On 
the"  other  hartd,  little  emp^Dyment 
change  is  expected  in  local  and  in- , 
terurban  passenger  transportation 
(busesi  taxis,  and  subways).  The 
longrun  decline  in  lailroad  empl6y- 
ment  is  expected  to  opnlinue,  but  at 
a  decreasing  rate. 

Employment  in  conJmuntC^tions 
IS  expected  to  grow  atXabout  the 
same  rate  as  the  'average  for  all  in- 
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dustries*  through  the  mid  I980*s 
Although  demand  for  the  industr>  *s 
services  will  increase  rapidly,  ad 
vances  in  technology  are  expected 
to  limit  employment  growth,  par 
ticulariy  in  telephone  communica- 
tions. Computers  and  other  elec- 
troni?  equipment  are  expected  to 


be  applied  mcrearingjy  tp  woii. 
previously  done -by  wage  earners. 
Emptoyment  in  electric  'and  gas 
utilities  also  will  be  affected 
sifongly  by  advancing  technology 
and  will  grow  more  slowly  than  in* 
crea^  in  output 
The  statements  x)xai  follow  co\fscr 
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major  -industnes  in  the  tran^x)rta* 
(tion,  communications,  and  public 
utility  ^elds?  More  detailed  tnfor- 
matioTV  about  particular  .occupa; 
uons  10  these  *ficlds  appears  else- 
where m  the  HandbooL 
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CIVIL  AVIATION 


The  rapid  development  of  air 
transportation  has  irf6i|^Lsed  the 
mobility  of  the  popu^ation  and  h^ 
created  man>  thousands  of* job  op- 
portunities in  the  civil  aviation  in- 
dustry In  1974  over  450,000  peo- 
ple were  employed  in  a. variety  of 
interesting  and  responsible  occupa 
tions  in  this  industry 

Charactarittics  of  tht  Industry 

^  .  Many  different  orgahiiations  and 
activities  are  involved  in  civil  avia< 
tion.  The  most  familiar  ^e  airlines 

^  that  provide  tcaijsp>ortation  for  pas- ' 
senger^and  cargd  Airii^aes  account 
for  mart  thap  three  times'  as  much 
intercity' passenger  travfcKas  buses 
and  rallreads  co*inbir1ed 

The  civH  aviation  industry  in- 
cluded other  kinds  of  flying  ^activi- 
ties  For  example,  many  business* 
transport  executives  in  company 
planes  and  sonfe  firms  use  their  own 
planes  for  crop  dusting,  inspecting 
pipermes.  and  other  aqtivities.  The 


government-licensed  shops  which 
repair  and  ins|*ct  smaller  airplanes 
also  are  included  in  the  industry . 

The  Federal  Aviation  Adminis- 
tration ,  (FAA)  and  .the  Civil 
Aeronautics  Board  {CAB>-both 
part  of  the  Federal  Government— 
regulate  the  civil  aviation  industy. 
thfe  FAA  devi^^ps  air  safety  regu- 
lations, .  ~  coordinates  flighti, 
operates  ground  navigation  equip- 
ment, and  licenses  personnel  such 
*as  pilots  and^aircr^  mech^ics.' 
The  CAB  makeji  policy  on  airline 
rates  and  routes- 

In  1-974,  aftobt  325,000  em- 
ployees worked  fof  airlines.  Most  of 
tlji^i  remaining  civil  aviauon  em- 
ployees worked  for  firms  that 
opei;^te  airplanes  to  transport  ex- 
ecutiffes  and  for  firms  that  rent,  ser- 
vice, of  repair  aircraf|.  The  rest  , 
worked  for  tfie' Federal  Govern- 
ment, ih  1974,  the  FAA  employed 
about  ^6,000  people,  the  CAB  less 
than  1 ,000. 

About  hair  of  ail  airline  em- 


ployees work  at  airports  near  New 
YoYk,  Miami,  Los  Angeles,  San 
Francisco,  Chicago,  Atlanta,  and' 
Dallas,  the  cities  where  major  air- 
lines arc  based!  Others  work  at  air- 
ports scattered  throughout  the 
country.  Most  pther  civil  aviatiort 
employees  wo|1c  at  airpqrts  near* 
large  cities.  . 

Civil  Aviation  OccuRatfoas 

About  fouT-fif£hs  of  all  cml  avia- 
tion employees  worii  m  ground  oc- 
cupations. Many  pf  these  are 
mechanics  and  aircraft  main- 
tenance personnel  who  refuel, 
clean,  tnsp^,  and  repair  the  plaites 
between  flints.  Other  large  groups 
make  reservations  and  sell  tickets 
for  the  airline  companies.  Some  are 
air .  ti;affic  controllers  and  f^ght 
service  -specialists  fof  the  FAA, 
Other  ^undworkers  include  caigo 
and  frei^t  handlers,  dispatchers, 
and  clerical,  administrative,  and  . 
professional  personnel 

Flight  crewmembers  make  up  the  ■ 
remaining  one-fifth  of  avil  aviation 
employment  They  include  the 
pilots  who-  fly  the  planes  and  the 
fli^t  attendants  who  assist  passen- 
gers. Detailed  discussions  df  most 
of  the  principal  occupations  m  civil 
aviatiotfa/e  presented  elsewhere 
the  Handbook  in  the  section  on  Air 
Tranj^rtatio  n  Occupations. 
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ClVlf.  AVIATION 

Training,  6thtr  QuaiificationSf 
and  Advancamant 

Jobs  are  available  to  persons  with 
-ju^wide  variety  of  training  and 
backgrounds.  Although  some  jobs 
require  previous  training  and  may 
require  ceaificates  from  the  FAA 
Others  can  be  learned  on  the  jol^ 

Pilots  usually  havtK  an  air  trans- 
port  or  corpmericaJ  pilot's  license 
from  the  FAA  when  they  bcgm 
work  They  also  must  have  an 
strument  license, to  fly  when  the 
weather  is  bad  •  As  a  rule  new  airline 
jsilots  l^in  as  flight  engineers 
'  Inieresif^  persons  may  obtain 
pilot  traim^ng  from  militar>'  qr 
civilian  flyiiig  schools  Physical 
requirements  are  •  high  '  With  or 
without  glasses,  they  mi>st  have 
20/20  vision,  good  heanng,  and  -no 
physical  handicaps  thai  prevent 
quick  reactioiTs.  In  addition,  airlines 
generally  require  2  years  of  college 
and  pfefer  college  graduated 
fore  qualified  pilots  car|  fly  as  a 
flight  engineer  they  musjf  obtam  a 
flight  engineer's  license  from  the 
FAA. 

Although  most  flight  attendants 
are  women,  airline^  permit  men  and 
women  to  compete  equally  for 
available  jobs  Applicants' must  be 


in  excellent  health,  and  ihose  who 
have  some  college  and  have  ex- 
perience in  dealing»wit|i  ^e  public  "t^hich 


At  Airport  fttr  tratnc  controltart  kaa^i  air* 
plants  that  art  flying  naarty  atfaty 
aaparatad. 


•are  preferred.  Applicants  are 
trained  for  their"  jobs  at  comply 
schools. 

4  When  hmng  airplane  mechanic 
traioees'or  apprentices,,  employers 
prefer  high  school  or  trade  school 
graduates  who  are  in  good  physical 
condition.  Expenence  m  automo- 
tive repairs  or  other  mechanical 
work  also  is  helpful.  Most 
mechanics  remain  m  the  main- 
tenance Held,  but  they  may  advance 
to  head  mechanics,  inspectors,  and 
in  a  few  caSes,  to  supervisory  and 
executive  positions.  Some  jobs 
require  aircraft  mechanics  to  be 
.cemflecj  by  the  FAA  as  an  airframe 
mechanic,, a  powerplant  mechapic, 
or  both.  ^ 

New  reservation,  ticket,  and  pas- 
senger^,3gents  are  trained  by  the 
ipany.  A  good  speaking  voice 
and  a!  pleasant  personality  are 
'necessary,  because  such  personnel 
deal^directly  with  the  public.  A  high 
school  e<iucaticm-ts  required. 

Air  ^affic  controllers  are 
elected  through  the  competitive 
Federal  Civil  Service  System.  Ap-. 
pl^^ants  must  pass  a  ngtd  physiccd*^ 
examination  and  a  written  test.  The 
FAA  trafirts  new  workers  on  the  job 
and  at  [he  FAA  Academy.  All 
workers  must  be  certified  by  FAA 
-examiners  before  they  can^work  as 
coftlrollers.  Controllers  can  ad- 
vance to  chief  controller  and  to 
higfier^  management  jobs  in  air  traf- 
fic ccwitrol/  ' 

CjtJmpletipa  of  commercial 
courses  in. high  school  or  business 
school  is  Usually  adequate  for  entry 
into  general  clerical  occupations 
^ch  as  secretary  ortypist  How-" 
ever,  additional  on  the  job  training 
IS  needed  for  speciali^  cjerical  ' 
occupations  sirch  as  bookkeeper 
AdminisUative  and  sales  posi- 
tions are  usuaJT/  filled  by  collefge 
graduates  who*  have  majored  in 
^^usiness  administration,  marketi/ig. 
accounting,  industrTal  relations 
transportation.   Some  companie 


have  .management 
grams,  ffor  collie 
trai^vecs 
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training  pro- 
graduatesT  in 
work   for*  brief 


periods  in  vanous  departments  to 
get  a  broad  picture  of  ^  transpor- 
tatioooperaoons  before  ihty  are 
assi^e3lo  a  particular  department 

Employmant  OuUook 

The  total  number  of  workers  Ih 
civil  aviation^  occupations  is  ex- 
pected to  increase  about  as  fast  as 
the  average  for  all  occupations 
through  the  mid-  1980's.  Besides  the 
job  openings  from  employment 
growth,  many  openings  will  arise  as 
expenenced  workjcrrs  retire,  die,  or 
transfer  to  otherjfields  of  work. 
However,  job  opportunities  may 
vary  from  year  to  year  because  the 
demand  for^air  travel  fluctuates 
with  ups  and  downs  in  ^e-econo- 
rny! 

Airline  employmeot  is  expected 
to  increase  as  passenger  and  cargo 
traffic  grow  in  respoitse  to  increases 
in  population,  incOiijg.  and  business 
activity.  EmployrnehitMn  other  civil 
aviation  activities  is  exp^ed  to  rise 
as  more  aircraft  are  purch2ised  for 
business^  agncultural,  fire  fitting, 
and  recreational  purposes.  P 

Employment  trends  v/ill  differ 
among  occupations.  The  number  of 
reservation;  ticket,  and  passenger 


Raaarvation  Mg%t\i9  giva  information 
•^r^about  fllghta  •and  makt  raaarvatlona 


ovar  tha  tataphona. 
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agents,  for  example;  ft  expected  to 
grow  rapidly  as  more  people  travel 
*  by  air.  On  the  other  hand,  the 
numb^  of  air  traffic  controllers  is 
expcct&l  to  grow.opi)  moderalely 
bpcausc  ncwr  equipment  will  permit 
each  controller  to  direct  more 
planes. 

E«it)lr>gt  and  Working 
Condltiont  , 

Airline   employees   earned  an 
'  average  of  S16.20(J  a  year  m  1^74, 
about  twice  the  average  for*  ail  non 
supervisory  workers  in  pnvate  m 
dustry,  except  farming  Among  the 
major  occupations,  salaries  ranged 
fcom  $700  a  month  for  ne^  rc^rv^ 
tion  agents  to  55,800  a  mond^for 
experienced  airline  captains  As  an 
additional    benefit,    airline  crh- 
/ 
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pteyees  and  their  immediate  fami- 
lies are  entitled  ro  a  limited  amount 

^f  reduced-fare  transportation  with 

f  Vheir  own  and  most  other  airhncs. 
Airlines  operate  flights  at  all 
hours  of  the  4ay  and  night.  Person- 
nel m  some  occupations,  therefore, 
often  have  irregular  hours  or  work 
schedules.  For  exarnple,  flight  per- 
sonnel may  be  away  from  home 

-  bases  about  one-third  of  the  time  or 
more.  When  they  are  away  from 
home,  the  airlines  provide  hotel  ac- 
commodations. 

Ground  personneK  such  as  ticket 
agents  and  mechanics,  usually  work 
a  5-day  40-fiour  week.  Their  work- 
ing hours,  however,  often  include 

.  nights,  weekends,  or  holidays. 
Ground  personnel  generally  receive 
extra  pay  for  ov^ime  work  or  an 
equal  amount  ^Itme  off        »  , 


Sourest  of  ABdmonal 
Informttion 

For  information  about  job  oppor- 
tunities in  a  partidilar  ai^ine,  write 
to  the  personnel  manager  of  the 
company  Addresses  of  companies 
are  available  from  ^cAk^raiis- 
port  Association  of  America^^OQ 
New  York  Ave  NW.,  Washington, 
D.C.  20006.. 

For  information  <about  FAA-ap- 
proved  schools  that  offer  training 
for  airplane  mechanics,  pilots,  or 
other  technical  occupations  in  avia- 
tion, write  to  the  Research  and 
Inquiry  Division,  Office  of  Informa- 
tion Service  AIS-230,  Federal  Avia- 
tion Administration,  Washirlgton, 
D.C.  20591. 
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OCCUPATIONS  IN  THE 
ELECTRIC  POWER  INDUSTRY 


Electricity  has  become  so  much  a 
part  of  ouF  daily  lives  that  most  peo- 

'  pie  take  it  for  grafted.  But  jixV 
imagine  not  being  able  to  ride  the 
elevator  to  your  apartment  and  in- 
stead having  to  walk  up  all  those 
flights  of  stairs*  Or  think  about  hav- 
ing no  lights,  television  set,  or  radio 
in  your  home*  Today,  \t  wo\i\d  be 
difficult   to  get   used   to  living 

,  '.without  electricity. 

Bringing  electricity  into  •  our 
homes  and  places  of  work  and 
recreation  js  not  as  simple  as  just 
turning  on  a  switch.  There  ^pe 
thousands  of  employees  working  m 
the  electric  power  industry  to  mak^ 
allthis  possible.  ^ 

\    Nature  and  Location  of  tht 
Industry 

*  Tlie  delivery  of  electricity  to 
users  at  the  instant  they  need  it  is 
the  unique  feature  of  the  electric 
power  systems.  Electricity  cannot 
b6  stpred  efficiently  but  must  be 
used  as  it  is  produced.  Because  a 
customer  can  begin  or  incJreasejfce 
use  of  electric,  power  at  any  time  by 
merely  flicking  ^  switch,  an  electric 
utility  system  must  have  sufficient 
capacity  to  meet  peak  .consumer 
needs  at  any  time. 

An  electric  utility  system  in- 
cludes powerplants  that  generate 
electric  power,  substations  that  in- 
crease or  decrease  the  voltage,  and 
^vast  networks  of  transmission  and 
distribution  lines.  Electric  utilities 
range  from  large  .systems  serving 
•broad  regional  areas  to  snriall  power 
companies  serving  individual  com- 
munities. Most  electric  utilities  are 
investor-owned  (private)  or, owned  ^ 


/ 


by  cooperatives,  other?  are  owned 
by  ciues,  counUes,  and  public  utility 
districts,  as  weH  as  by  the  Federal 
Government.  While  some  utilities 
generate,  transmit,  and  distribute 
only  electricity,  others  distnbute 
both  ofcctncity  'and  gas.  This 
chapter  is  concerned  with  employ- 
ment relating  only  to  the.  produc- 
tion and  distribution  of  clectnc 
power. 

Producing  and  distributing  large 
quantities  of  "Electrical  enj^rgy  in- 
volves many  processes  and  activi- 
ties. The  accompanying  'chart 
shows  how  electric  energy  '  is 
generated,  aiKf  how  it  travels  from ' 
the  generating  station  to  the  users. 

The  first  step  in  providing^lettri- 
cal  energy  occurs  in  a  generating 
station  or  plant,  wher6  huge^ener^ 
tors  convert  mechanical  energy  int^ 
electricity.  Electricity  is  p^^bced 


primarily  in  stean>powered 
generating 'plantt  w%ich  use  coal, 

,  4as,  oil,  or  nuclear  energy  for  fiieK 
In  addition,  a  considerable  amount 
oT  electricity  is  produced  in 
hydroelectric  generating'  stations 
which  use  water  power  to  operate 
•the  turbines.  Still  other  generators, 
primarily  for  use  in  standby  servj^e 
or  to  provide'clcctricity  for  sp^ial 
purposes,  are  powered  by  diesel  en* 
gines  or  gas  turbines. 

After  electricity  is  generated,  it 
passes  through  a  ^  "^tchyard," 
where  the  voltage  is  increased  so 
that  the  electricity  may  travel  long 
distances  v^thout  excessive 'lott  of 
power.  The  electricity  ^pass|)(!^nto 
transmission  lines  that  cany  it  from 

^  the  generating  plant  to  substations, 
where  the  voltage  is  decreased  and 
passed  »on  to  the  distribution  get- 
works^  serving  individual  customers. 
Transmission  lines  tie  together  the 
generating  stations  of  a  single ' 
system  and  also  the  power  facilities 
of  several  systehls.  In  this  way, 
power  can  be  interchanged  among 
several  utility  systems  to  mpet  vary- 
ing demands.  '  < 

In  1974,  550,Ol)a^||*eople  worked' 
in  the  electric  powejr'ft|4^try.  Mpst 
of  them,  '465,000,  Worked  in  in- 
vestor-owned utilities  and  coopera- 

^  tives  and  80,000  worked  in  Federal 
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and  municipal  goverarpcnt  utilkies 
A  few  large  majiufacturing 
•  est^lishmenti. ,  wMch  produce 
electric  power  '/or  their  own  use. 
also  employ  electric  power ' 
workers. 

Since  electricity  reaches  almost 
every  locality,  jobs  in  this  industry 
are  found  througljour  the  country 
'Although  hydroelectric  power  pro- 
jects have  created  jobs  in  relatively 
isolated  areas,  most  utility  jobs  are 
still  Cound  in  heavily  populated 
urban  areas  •  ^ 

Electric  Utility  Occupation^  Many 
different  types  o$  workers*  are 
required  in  the  electric  power  in- 
dustry. About  40  percent  of  the  in- 
dustry's employees  work  in  occupa- 
tions related  to  the  generation, 
transmission,  and  distribution  of 
electricity!  and  in  customer  service 
occupations.  (These  occupations 
are  disctfssed.in  detail  later  in  this 
chapter.)  The  industry  also  employs 
large  numbers  of  workers  in  en- 
gineering, scientific,  administrative, 
sales,»clerical,  and  maintenance  oc 

'  cupations  A  brief  discussion  on 
these  occupations  is  gt*^en  below 
Further  infonnalion^^be  found 
in  statements  Covering  individual 

.occupations  elsewherjtin:the  Hand^, 
book.  7     ;  /  . 

Engineering', and  Scientijfufr* Occupa- 
tions. .Engineers  plan  generating 
plant  constructibn  and-  additions, 
interconnections  of  complex 'power 
systems,  and  installations  of  new, 
transmission  and  distribution 
systems  ind  equipment  They  su- ' 
pervisc  construction,  develop  im- . 
prpved  operating  methods,  and  test 
the  efficiency  of  the  many  types  of 
electrical  equipment.  In  planning 
mojiem.  power  systems,,  engineers 
help  select  plantsite^^typcs  of  fuel, 
and  types  of  plants.  Engi;ieers  also 
help  industrial  and  commercial 
customers  make  the  best  use  of 

Sic  power. 
^trative  and  Clerical  Occupa- 
tions  Because  of  the  enormous 
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amount  of  Jccon^Jjeeprng  required, 
electric  utiikies  employ  many  ad- 
ministratiV.e  a^d  clerical  personnel. 
Large  number!  of  stenographers, 
typists,      'bookkeepers,  office 
machine  operator^  file  clerks,  ac- 
counting and  auditing  clerks,  and 
cashiers    are    employed.  These 
workers    keep    record^    of  the 
services  rendered  by  the  (^mpany, 
make    up   bills   for  customers* 
and  prepare  a  variety  of  state^nents 
and  statistical  reports.  An  mcr;^- 
ing  amount  of  this  work  m  the  larjger 
offices  now  is  being  performed  by 
computers.  This  generally  results 
m  more  clencal  work  bemg  done 
either  by  fewer  or  by  the  same 
number  of  employees.  The  use  of 
this  equipment  also  creates  a  need 
for  programmers  and  computer 
operators.  AdVninistrative  employ- 
ees include  accountants,  i>ersohnel 
officers,  purchasing  agents,  and 
lawyers. 

,  Maintenance  Occupations.  A  con- 
siderable number*  of  workers  test, 
-maintain,  and  repair  equipment. 
The  ^duties  of  these  skilled  craft 
workers  are  similar  to  those  of 
maintenance  work^  in  other  in- 
dustries.  Among  the  <jnore  jmpor- 
tant  skilled  w6)rkers  are  electri- 
cians. Instrument  ^repJairers.  main- 
tenance rhech'anics.  machinists, 
pipefitters.  \^eld^,  dispatchers, 
andboilefmakers.  , 

Emplpyn^tnt  Outlook 

Employment  in  the  el'ectnc 
power  industry  is  expected  to  in- 
crease about  as  fast  as  the  average 
for  all  industries  through  the  mid- 
I980's.  The  greater  use^of  electric 
power  m  industrial  processes, 
growth  of  commercial  centers,  and 
population  growth  will  all  con- 
tribute to  an  increased  demand  for 
electricity.  However,  due  to  the 
growing. use  of  autornatic  controls, 
employment  will  not  increase  as 
fast  as  electric  power  production. 

Trends  in  growth  will  differ  from 
one  occupation  to  another  in  the  in- 


(fustry.  The  ne^  for  scienufic.  en- 
gineering, and  technic^  employees 
ts  expected  to  increase  sharply'  as 
construction  of  power  generating 
plants  increases  and  as  research 
into  developing  more  efficient  ener- 
gy us^ge  to  combat  shortages  and 
hi^er  pnces  of  fossil  fueU  becomes 
necessary.  Much  of  this  increase  in 
employment  will  be  m  the  develop- 
ment and  construction  of*  new^ 
nuclear  power  facilities.  ^ 

In  many  other  occupations  m  this 
industry,  only  slight  increases  in 
employment  are  expected.  Larger, 
^  more  efficient  pow^rplant^  will 
. limit  growth  of  employment  of 
ppwerpl^ant  employees.  The  jn- 
encased  use'^of  electronic  data 
progressing  equipment  for.  billing;, 
and  Recordkeeping  will  restrict 
growllT\in  some  clerical  jobs.  In  oc- 
cupations which  will  e/xperience  lit- 
tle or  no  growth,  most  job  openings 
will  result  uom  the  need  to  replace 
workers  who\^ie,  retire,  or  leave  the 
electric  powefs^industry  for  other 
reasons.    ^    '   \  • 

People  hired  by^  ^Jectnc  power 
companies  should  i^ave  relaUvely  * 
secure  jobs.  Ejj|n  dun^jg  downturns 
ih  the  economjijii^  these  Ncompanies 
\  seldom  lay  off  employees. 


Earnings  and  Working 
^  CondRiont 

Earnings  in  tjie  electric  utility  in* 
dustry  are  relatively  high.  In  1974, 
nonsupervisory  employee^  in 
private  electric  power  companies 
averaged  $5.55  an  hour.  By  com- 
parison, the  average  for  alt  nonsu- 
pervisory workers  in  private  mdus- 
try,  except  farming  was  $4.22'  an 
hour. 

Because  supplying  electricity  is  a 
24-hour,  .  7-day-a-week  activity, 
some  employees  work  evenings, 
nights,  and  weekends,  usually  *on 
rotating  shifts.  Most  union  con- 
ti^ts  with  electric  utilities  provide 
a  hi^er  rate  of  pay  for  evening  and 
nightwork  than  the  bask  day  rate. 

Overtime  work  is  often  required. 
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espcciali>  d^nng  emergencies  such 
as  floods,  humcanes,  or  storms, 
during  an  "emergency  callout,"  . 
wi^ich  is  a  $hort-n9tice  request  to 
report  for  work  during 
nonscheduled  hours,  the  worker 
generally  ts  guaranteed  a  mmimum 
of  3  or  4  hours',  pay  at  1-4/2  times 
ttic  basic  hourly  rate.  Travel  time  to 
and  from  the  job  is  coffnted  as 
worktime. 

fn  addition*  to  these  provisions 
which  affect  pay,  elcctnc  utilities 
provfde  other  employee  benefits. 
Generally^  annual  vapations  are 
granted  to  workers  according,  to 
length  of  service.  A  typical  'contract 
or  employee  benefit  program  pA)- 
vides  for  a  I -week  vacation,  for  6 
months  to  i  year  of  service,  2  weeks 
for  I  to  10  years,  an4  3  weeks  for 
1 0  to  20  years.  Some  contracts  and 
programs  provide  for  4  weeks  after  ' 
1 8  years,  for  5  weeks  after  25  years, 
and  6  weeks  after  30  years.  The 
number  of  paid  holidays  ranges 
front  6  to  12a  year.  Nearly  all  com- 
panies.have  benefit  plans  for  their 
employees.  A  typical  program  pro- 
vides hfe,  hospitalization,  and  surgi 
cal  insurance  and  paid  sick  leave. 
Retirement  pension  plans  supple 
mcnt  Federal  social  security  pay 
ments  and  generally  are  paid  for  in 
.  full  or  m  part  by  the  employer. 

Because  of  the  dangers  of  elec 
trocution  and  other  hazards,  elec 
tnc  utilities  and  unions  have  made 
intensive  efforts  to  enforce  safe^ 
working  practices.  This  has  resulted  ^ 
in  an  injury  rate  lower  than  in  most' 
manufacturing  industries.  However, 
some  occupations^  especially  those 
/on  linecrews,  are  more  subject  to 
accidents  than  others; 

Many  nonsupcr\isor>  electric 
utility  workers  in  productioa,  trans- 
mission, and  distribution  depart- 
ments are  union  members.  The  bar- 
gaining representative,  for  most  of 
these  workers  is  either  the  Interna- 
tional Brotherhood  of  Electrical 
Workers  or  the  Utility  .Workers 
Union  of  Anierica.  Independent 
Unions  represent  some  utility  wor- 
kers. 


Sources  of  Addltlonai 
InfQrmation 

Information  about  jobsjn  the 
electric  power  industry  is  available 
from  local  electric  utility  compa- 
nies, from  industry  trade  associa- 
tions, or  from  the  local  offices  of 
unions  that  represent  electric  utility 
workers  Additional  information 
also  may  be  obtained  from: 

Edison  Eleclnc  Institute. 90  Pari  Ave  .  Sc9, 
YoHc.NY  10016  ^ 

IntemaudAal  Brotherhood  of  ElecmcaT 
WoriVrs.  1 125  15th  St.  NW  .  Washing- 
ton, D.C  20005 

Uuhty  Workers'  Union  of  America,  1875 
.Connecticut  Ave.  NW  .  Washington. 
D.C  2(J006  . 


POWERPLANT 
OCCUPATIONS 

Nature  of  the  Work 

Operators  are  keyworkers  in  a 
powerplant.  They  include  four 
basic  classes-^boiler,  turbine,  aux 
iliary  equipment,  and  switchboard 
These  operators  observe,  control, 
and  keep  records  of  the  operation 
of  Various  kinds  of  powerplant 
equif)ment  The>  make  sure  that 
the  equiprrjent  functions  efficiehtly 
and  detect  any  trouble  that  arises 
In  many  new  steamplants,  including 
nuclear,  these  jobs  are  conibined, 
^□p<^rators*and  their  assistants  are 
kriown  as  steam  operators,  power- 
plant  operators,  or  central  contro^ 
room  operators. 

Of  increasing  importance  are  the 
mamtenance  personnel,  including 
electrical,  instrument,  and 
meclianical  repairers.  Other  power- 
plant'  workers  include  helpers  and 
cleaners,  and  the  custodial  staff,  in- 
cluding janitors  ^nd  guards.  In 
steam  generating  plants  using  coal 
for  fuel,  coal  handlers  are  em- 
ployed. In  hydroelectric  plants,  gate 
tenders  open  and  close  the 
headgates  that  control  the  flo^  of 
water  to  turbines.  Si/|pervision  of 
powerplant  operatioQS  is  handled 
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by  chief  engineers  called  operations 
supervisors,  and  by  their  assistants^ 
watch  engineers  (called  shift  super- 
visors). 

Bodcr  ^  operators  ( D.O.T^ 
950.782)— employed  only  where 
steam  generates  electricity— regu- 
late the  sufJplies  of  -fuel,  air,  and 
water  in  the  boilers  and  maintain 
proper  steam  pressure  to  turn  the 
turbines.  Pressure^^is  measyred  by 
gauges,  meters,  and  other  instru* 
ments  moimted  on  panel  boards. 
One  employee  may  operate  one  or 
more  boilers. 

Turbine  operators  ( D.O.T. 
952.138)  control  the  operation  of 
steam  or  water-powered  turbines 
that  drive  the  generators.  In  small 
plants,  they  also  may  operate  aiix- 
iliary  equipment  or  a  switchbo 
Smce  modem  steam  turbines  and 
generatoi:s  operate  at  extremely 
high  speeds,  pressures,  and  tem- 
peratures, the  operator  must  give 
close  attention  to  the  pressure 
gauges,  thermometers,  and  other 
mstruments  showing  the  operations 
of  the  turbo-generator  unit,  Tur- 
bme  operators  record,  the  informa- 
tion shown  by  these  instruments 
and  check  the  oil  pressure  at 
beanngs,  the  speed  of  the  tuitines, 
and  the  circulation  and  amount  of 
cooling  water  in  the  condensers 
that  change  the  steam  back  int^ 
water.  They  also  are  responsible  for 
starting  and  shutting  dowm  the  tur- 
bines and  generators,  as  directed  by 
the  switchboard  operator  in  the 
control  room,  €ther  workers,  such 
as  helpers  and  junior  operators, 
assist  the  turbine  operaton.^  

Auxiliary  equipment  operators 
'  (D,O.T.  952.782)  check  and  record 
the  readings  of  instruments  that  in- 
dicate the  operating  condition  of 
4)umps,  fans,  blowers,  condensers, 
evaporators,  water  conditioners, 
compressors,  and  coal  pulverizers 
Since  auxiliary  equipment  may  oc- 
casionally break  down,  these  opera- 
tors mu^J  be  able  to  detect  trouble 
quickly,  and  sometimes  make 
minor  repairs.  In  small  plants  which 
do  not  employ  auxiliary  equipment 


r 


69 


^  684 

operators,  these  duties  are  per- 
formed by  turbine  operators. 

Switchboard  operators  (DOT 
952  782)  control  the  amount  of 
electric  power  flowing  from  genera 
tors  to  outgoing  >powerlines  b> 
watching  mstrument  panels  and  by 
operatmg  switchboards.  Switches 
control  the  movement  of  electricity 
through  the  generating  station  cir- 
cuits and  onto,  the  transmission 
lig^s  Instruments  mounted  on 
panelboards  show  the  power  de- 
mands on  the  station  at  any  iiistant, 
the  powerload  on' each  Ime  leaving 
the  station,  the  amount  of  cur 
being  produced-by  each  generator, 
jmgjthe"v^>Ttagc. 

The  operators  use  switches  to  dis- 
tribute the  power  demands  among 
the  generators,  to  combine  the  cur- 
rent from  two  or  more  generators, 
and  to  regulate  the  flow  of  the  elec- 
tricity  onto  various  powerlines. 
When  power  requirements  change, 
they  order  generators  started  or 
stopped  and,  at  the  proper  time, 
connect  them  to  the  power  circuits 
in  the  station  or  disconnect  them.  In 
cloing  this,  they  follow  telephone 
orders  from  the  load  dispatcher 
.who  directs  the  flow  of  current 
•throughout  the  sy§tem. 

Switchboard  operatbrs  and  their 
assistants  aJso  check  their  iristru* 
merits  frequently  to  see  that  elec- 
tricity is  moving  through  and  out  of 
the  powerplant  properiy,  and  that 
correct  voltage  is  being  maintained. 
Aniong  their  other  duties,  they 
^  keep  records  of  all  switchiijg  opera- 
tions and  of  load  conditions  on 
generators,  lines,  and  transformers'. 
They  obtain  ^  this  information  by 
making  rcgi/lar  meter  readings. 
^.    'Qpnfrol  room  operator  (D.O.T. 
950.782),  In  most  powerplants  con- 
structed-in  recent  years,  the  opera- 
tion of  boilers,  turbines,  auxiliary 
equipment,    and    the  switching 
required  for  balancing  generator 
eutput  has  been  centralized  in  a  sin- 
gle control  room    Here,  ^  central 
control  room  oper;^tors  or  power- 
plant  operators  regulate  all  the 
•generating  equipment,  whicHN^in 

ERIC 


,  Control  room  ^ork«r  checks  ami  records 
Instrumtnt  rtadlngr 

older  plants  requires  specialists, 
such  as  boiler  and  turbine  opera- 
tors. Control  room  operators  have 
several  assistants  who  patrol  the 
plant  and  check  the  equipment. 
Operators  report  to  the  plant  su- 
perintendent or  a  watch  engineer 
when  equipment  is  not  operating 
properiy. 

Watch  engineers  or  shift  super- 
visors (D.O.T.  950.131)  oversea 
the  employees  who,  operate  and 
maintain  boilers,  turbines,  genera- 
tors, transformers,  and  other 
machinery  and  equipment.  Watch 
engineers  are  supervised  by  a  chief 
engineer  or  a  plant  superintendent 
,who  is  in  charge  of  the  entire  plan^^ 
Generally,  a  nuclear-powered 
plant  requires  about  the  same  kind 
and  number  of  employees  as  a 
steam-generating  plant  powered  by 
coal.  However,  nuclear  plants"^- 
ploy  a  few  additional  employees 
such  as  health  and  safety  specialists. 


Training,  Oth«r  Qualifications, 
and  Advancamant 

New  powerplant  w6rkej;s 
generally  begin  at  the  bottom  of  the 
ladder— usually  on'  cleanup  jobs. 
Such  work  gives  beginners  an  op- 
portunity to  become  familiar  with 
the  equipment  and  the  operations 
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of  a  powerplant.  They  advance  to 
the  more  responsible  job  of  helper, 
as  openings  occur.  Formal  ap- 
prenticeships in  these  jobs  are  rare. 
Applicants  generally  are  required 
to  have  a  hfgh  school  or  vocational 
school  education. 

It  takes  from  1  to  3  years  to 
become  qualified  as  an  auxiliary 
equipment  operator  and  from  4  to  8 
years  to  become  a  boiler  operator, 
turbine  operator,  or  switchboard 
operator.  A  person  learning  to  be 
an  auxiliary  equipment  operator 
.  progresses  from  helper  to  junior 
operator  to  operator.  A  boiler 
operator  generally  spends  from  2  to 
6  montl\s  as  a  laborer  before  being 
,  promoted  to  the  job  of  helper.  De- 
pending on  openings  and  the 
worker's  aptitude,  the  helper  may 
advance  to  junior  boiler  operator 
and  eventually  to  boiler  operator, 
or  transfer  to  the  maintenance  de- 
partment and.  work  up  to  boiler 
repairer.  Xurbine  operators  ad- 
vance from^the  ranks  .of  auxiliary 
equipmen  t  operators  and  are  often 
selected  from  other  plants. 

In  maay  Slates  and  large  cities, 
employees  who  operate  equipment 
in  powerplants. must  be  licensed  by 
local  or  State  agencies.  While 
licensing  requirements  oftien  vary 
from  place  to  place,  the  Nationaf 
Institute  for  the  Uniform  Licensing 
of  Power  Engineers  (NIULPE)  is 
attempting,  to  standardize  these 
requirements. 

Some  powerplant  wdrkers  em- 
ployed in  atomic-ptowered  electric 
plants  must  have  special  training  to 
work  with  nuclear  fuel,  in  addition 
to  the  knowledge  and  skills 
required  for  conventional  steam- 
generated  electric  powen  All  con- 
trol room  operators,  assistant  con- 
trol room  operators,  and  some 
operators  of.  high  pressure  auxiliary 
equipment  in  nuclear  powerplants 
must  be  licensed  by  the  t^uclear 
Regulatory  Commissio^i/ 

Where  a  system  has  a  number  of 
generating  plants  of  different  size, 
operators  usually  *  first  get  ex- 
penence  in  . the  smaller  stations  and 
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then  are  promoted  to  jobs  in  the 
larger  stations  as  vacancies  occur. 

New  workers  in  the  switchboard 
ot>crators  section  begin  as  helpers, 
advance  td  junior  operators,  and 
then  to  switchboard  operators. 
Some  utility  companies  promote 
substation  operators  to  switchboard 
operating  jobs.  The  duties  of  both 
classes  of  operators  have  much  in  -  '^^^ 
common.  Switchboard  operators 
can  advan'ce  jo^  work  in  the  load 
dispatcher's  offipe^ 

Watch  engineers  are  selected 
from  among  experienced  power- 
plant  operators.  At  l^ast  5  to  10 
years  of  experience  as  a  first-class 
ope/ator  are'  usually  required  to 
qualify  fat  a  watch  engineer's^job. 


Earnings  and  Working 
Condi^ont 

Thcr  earnings  of  powerplant  wor- 
kers vary  by  occupation  and  locali- 
ty. The  following  tabulation  shows 
estimated  average  hourly  eamfngs 
for  selected  powerplant  occupa- 
tions in  privately  owned  utilities  in 


hourly 
earmn)is 

S4  80^ 

6  30 
700 


Employment  Outlook 

Employment  of  powerplant 
operators  is  expected  to  increase 
more  slowly  than  the  avcrage^for  all 
occupations  through  the,  mid* 
I98(Xs,  even  though  the  production 
of  electrical  energy  will  increase  at 
a  rapid  rate.  Although  some  new' 
jobs  will  become  available,  most  job 
openings  will  occur  because  of  the 
need  to  replace  workers  who  retire, 
die,  or  leave  the  industry  for  othef 
work.  People  hired  by  electnc 
power  companies  are  likely  to  have 
relatively  secure  jobs.  Even  dunng 
downturns  m  the  economy  these 
companies  seldom  lay  off  em- 
ployees. 

Because  of  the  increased  demand 
i^^fk^liftcinc  power^  it  will  be  neces- 
sary t;gttuiild  and  operat^  many  new 
generati^  stations.  The  use  ,of* 
larger  and  more  efficient  equip- 
ment, however,  will  result  in  a  great 
increase  in  capacity  and  productiojj^ 
vwthout  a  corresponding  increase  in 
,  the  number  of  powerplant  opera- 
tors. For  example,  it  takes  only  one 
turbine  operator  to  control  a  tur- 
bogenerator  regardless'  s^f  the 
generatorJs  size.  Also,  automatic 
equipment  makes  it  possible  for  one 
boiler  operator  to*  control  several 
boilers  from  a  ccntlral  control  room. 
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Auxiliary  equipment  operator 
Boiler  operator 
Control  room  operator 
Switchboard  operator  • 

Switchboard  operator.  Class 

A  .  .  i    6  40* 

Switohboard  operator.  Class 

B   5.95 

Turbine  operator    '  6.15 

Watch  engineer    7.35 

A  powerplant  is  typicafly  well* 
lighted  and  ventilated,  clean^  and 
6rderly,  but^  there  is  some  noi&e 
from  the  equipment. 

Switchboard  operators  ip  the 
control  room  often  sit  at  the  panel 
boards,  but  boiler  and  turbine 
operators  are  almost  constantly  on 
their  feet.  The  work  of  powerplant 
operators  generally  is  not  physically 
strenuous,  particularly  in  the  new 
powerplants.  Since  generating  sta- 
tions operate  24  hours  a  day,  7  days 
a  week^,.  some  powerplant  .  em- 
ployees must  work  nights  and 
weekends,  usually  on  rotating 
shifts.  * 

"  SourcM  of  AddKlonai 
Information 

For  information  concerning 
licensing  of  powerplant  employees, 
contact  State  and  local  occupa- 
tional licensing,  agencies^  in  your 
area*  or  write  to;  ^ 

National  Intutute  fofi  Uniform  Licensinf  of 
.Power  Engineers,  176  W.  Adam  St., 
'  'suite  1914. Chicago.  Ill  6060a  - 
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TRANSMISSION  AND 
DISTRIBUTION 
OCCUPATIONS 

Natura  of  tha  Work 

One-fourth  of  the  workers  in  the 
electnc  power  industry  are  in  trans- 
mission and  distribution  jobs.  The 
principal  workers  in  these  jobs  are 
those  who  control  the  flow  of  elec- 
tricity—load dispatchers  and  sub- 
station operators— and  employees 
who  construct  and  maintaih  power- 
lines— line  installers  and  repairers, 
cable  splicers,  troubleshooters, 
ground  helpers,  and  laborers.  Line 
installers  and  repairers  make  up  the 
larg^Ngingle  occupation  in  the  in- 
dustry. 

Load  dispatchers  ( D  .O  .T. 
950.168),  also  called  system  opera- 
tors or  power  dispatchers,  control 
the  flow  of  electricity  throughout 
th&  area  served  by  the  utility  The 
load  dispatcher's  room  is  the  nerve 
center  of  the  Entire  utility  system. 
From  this  location,  the  load 
dispatcher  controls  the  plant  ec|uip- 
ment  used  to  generate  electricity 
and  direct^  its  flow,  Dispatchers 
telephone  *  instructions  to  the 
switchboard  operators  at  the 
generating  plants  and  the  substa- 
tions,  telling  them  when  additional 
boilers  and  generators  are  to  be 
started  'or  stopped  so  that  power 
productio;!  will  be  in  balance  with 
power  needs. 

The  load  dispatcher  must  an- 
ticipate demands  for  electric  power 
so  that  the  system  will  be  prepared 
to  'meet  them.  Power  demands*  on 
utility  systems  may  change  from 
hour  to  hour.  ^  sudden  afternoon 
rainsitorm  may  cause  a  million  lights 
to  M  switche^  on  in  a  matter  of 
minutes. 

Dispatchers  also  direct  the  han- 
dling of  any  emergency  situation, 
such  as  transformer  or  transmission 
line  failure^  and  route  current 
around  the  affecte4  area.  They  also 
may  be  in  chafge  of  interconnec- 
tions with  other  systems  and  direct- 
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ing  transfers  of  current  between 
systems  as  the  need  arises 

The  load  dispatcher*s  source  of 
.  information  for  the  entire  transmis- 
sion system  is  the  pilot  board  This 
board*  which  dominates  the^load 
•  dispatchers  room,  is  a^tomplete 
map  of  the  utility's  transmission 
system.  It  enables  the  dispatcher  to 
determine,  at  ^a  glance,  the  corldi- 
tions  that  exist  at  ^ny  point  in  the 
system.  Lights  may.  show  the  posi- 
tions of  switches  which  control 
generating  equipment  and  transmis- 
sion circuits,  as  well  as  high  .voltage 
connections  with  substations  and 
large   industrial   customers.  The 
board  also  may  have  severai  record- 
.ing   mstri/menls  which   make  a 
graphic  record  of  operations  for  fu- 
ture arlalysis  and  study. 

Substation     operators  (D.O.T. 
952.782)  generally  are  responsible 
,  for  the 'operation  of  the  substation. 
Under    orders    from    the  load 
dispatcher,  they  direct  the  flow  of 
.current  out  of  the  station  by  means 
of  a  switchboard.  Ammeters,  volt- 
meters, and  other  types  of  instru- 
ments on  the  switchboard  register 
the  amount  of  electric  power  flow- 
ing through  each  line.  The  flow  of 
clectr,jcity  from  the  incoming  to  the 
outgoing  lines  is  controlled  by  cir- 
cuit   breakers.    The  substation 
operators  connect  or  break  the  flow 
of     current     by  manipulating 
switchboard  levers  that  control  ihe 
cirduit  breakers.  In  some  .substa- 
tions, where 'alternating  current  is 
changed  to  direct  current  to  meet 
the  needs  ^  of  special  users,  th^ 
operator  controls  converters  wfych 
perform;ihe  charigg. 

^In  addition  to  switching  duties, 
substation  operators  check  the 
operating  condition  of  all  equip- 
ment to  make  sure  that  it  is  \yorking 
properiy.  Tfiey  supervise  the  activi-* 
ties  of  the  other  substation  em- 
ployees dn  the  same  shift.  In  smaller 
substations,  the  operator  may  be 
the  only  employee. 

Some  utilities  employ  a 'mobile 
operator  who  drives  from  one  auto- 
matic station  to^nother,  inspecting 
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powerlines',  operating  controls,'and 
assisting  customers*  clQctrieians  in 
large  commercial  or  government  in- 
stallations. Since  this  job  requires^ 
considerable  degree  of  independent 
judgment,  the  mobile  operator  is. 
usually  more  experienced  than  the 
substation  operator. 

Line  installers  and  repairers 
(D.O.T.  821.381)  construct  and 
maintain  the  network  of  powerlines 
that  carries  electricity  ^  from 
generating  plants  to  consumers. 
Their  work  consists  of  installations, 
equipment  replacements,  repairs, 
and  routine  maifttenanpe.  When 
wires,  cables,  or  poles  break,  it 
means  an  emergency  call  for  a 
linecrew.  Line  repairers  splice  or 
replace  broken  wires  and  cables 
and  replace  broken  insulatph  or 
other  damaged  equipment  Most  in- 
stallers and  repairers  now  work 


from  "bucket**  trucks  with  pneu-y^ 
matic  lifts  that  take^em  to  the  top 
of  the  pole  at  the  touch  of  a  lever. 
In  some  power  companies,  linecrew 
employees  specialize  m  particular 
types  of  work.  Thofse  in  one  crew 
may  work  on  new  construction 
only,  and  others  mayjdo  onl/:repair 
work: 

Trouble  shooters  (D.O.T,  ^ 
821.281)  are  experienced  line  in- 
stallers and  repairers'  who  are  as- 
signed to  special  crews  that  handle 
emergency  calls.  They  move  from 
one  job  ^o  another,  as  ordered  by  a 
central  service  office  which 
receives  reports  of'jine  trouble. 
Often  troubleshootcrs  receive  their 
orders  by  direct  radio  communica- 
tions with^e  central  service  office. 

These  workers  must  have  a 
^opough  knowledge  of  the  com- 
psu^y's  transmission  and  distribution 
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QCtwork  They  first  Ij^calc  and  re- 
port the  source  of  tf oubfe  and  then 
attempt  to  restore  service  by  mak- 
ing the  necessary  repairs  Depend 
ing  on  the  nature  and  extent  of  the 
problem,  troubleshooters  may 
restore  se*rvice,  or  simply  discon- 
nect and  remove  the  damaged 
equipment.  They  must  be  familiar  • 
with  all  the  "circuits  and  switching 
points  so  that  they  can  safely 
disconnect  live  circuits 

Ground  helpers  (p.O  T  821  88?)' 
dig  poleholes  and  help  Ime  instal 
lers  and  repairers  erect  the  poles  or 
towers  which  carry  the  distribution 
lines^-  Line  installers  bolt  crossarms 
to  the  poles  and  bqh  or  clamp  insu- 
lators in  place  on  the  crossarmsL 
Ground  helpers  then  help  the  instal- 
lers raise  the  wires  and  cables  and 
install  them  on  the  poles  by  at-^ 
Inching  them  td  the  insulators'  In 
addition,  with  assistance  from 
ground  helpers,  line  installers  at- 
tach a  wide  variety  of  equipment  to 
the  poles,  such  as  lightning,  ar 
restors,  transformers,  and  switches 

C<if)le  splicers  (D  O  T  829  38 1  )• 
jnstall  and  repair  initiated  cable's 
on  utility  pofes  and  towers,  as  well 
as  those  buried  un'dergropnd  or 
those  installed  in  underground  con 
duits  When  cables  aj-e  installed,  the 
cable  splicers  pulfthe  cable  through 
the  conduit  and  then  jojn  the  cables 
at  connecting  points  in  the  trans- 
mission ^nd*  distribution  systems  At 
each  cor)xiectioti  in  the  cable,  they 
wrap  insulation  around  the  wirings 
They  splice  the  conductors  leading  ^ 
away  from  each  junction  of  the 
main  cable,  insulate  the  spjices,  and^ 
connect  the  cable^  sheathing  Mosf^ 
of  the  physical  work  In-'pjacing  new 
cables  or  redacing  old  ones  is  done 
bylaborefs"  .  ( 

Cable  splicers  spen^  most  of  their' 
time  repairing  and  maintaining  ca^ 
bles  and  changing  the  layout  of  the 
cable  systems  They  must  know  the 
arrangement  of  the  wiring  systems, 
where  the  circuits  are  connected, 
and  where  they  lead  to  and  come 
from  When  making  repairs,  they 
must  make  sure  that  the  conductors 


do  not  become  mixed  up  between 
the  substation  and  the  customer's 
premises.  Cable  splicers  also 
penodically  check  insulation  on  c^- 
«  bles  to  make  sure  it  is.in  good  con* 
^-dition.  '  ' 


Tmtnlpg,  Other  Qualifications, 
and  Advancement 

Load  dispatchers  are  selected 
from  experienced  switchboard 
operators  and  from  operators  of 
large  substations.  Usually.  7  to  Ifi 
years  of  experience  as  a  senior 
svatchboard  or  substation  operator 
are  required  for  promotion  to  load 
dispatcher.  To  qualify  for  this  jo6,^ 
an  applicant  mUst  have  knowledge 
of  the  entire  utility  system. 

Substation  operators  generally 
^begin  as  assistant  or  junior  opera- 
*tors.  Advancement  to  the  Job  of 
operator  in  a  large  substation 
requires  from  3  to  7  years  of  on  the- 
job  training.  About  4  years  of  on% 
tHe-job  training  are  needed  fo  quali- 
fy as  a  skilled  line  instfiller  -and 
repairer.  Some  companies  have  for- 
mal apprenticeship  programs  for 
line  employees.  Apprenticeship 
programs  combine  on-the-job  train- 
ing with  classroom  instruction  in 
blueprint  readii^g,  elementary  elec- 
trical theory,  electrical  codes,  and 
methods  of  transmitting  electrical 
energy. 

Apprentices  usually  begin,  tram- 
ing  by  helping  ground  helpers  set 
poles  in  place  and  by  passing  tools 
and  equipment  Up  fo  line  in^taHers 
and  repairers.  After  about  6 
jnomhs,  apprentices  begin  to  do 
simple  linework  under  close  super- 
vision,  and  progrejrfito  more  dif- 
ficult worVas  they  gain  experience. 
The  training  of  line  installers  and 
repairers  who  learn  their  skills  (fu 
the  job  generally  is  similar  to  the 
apprenticeship  program,  it  usually 
ttikes  about  the  same  length  pf  time, 
but  does  not  involve  ^l^ssroom  in- 
struction.  A  ,  line  installer  and 
repairer  may  advance  .  to^ 
troubleshooter  after  several  years 
of  experience. 


Candidates  for  linework  should 
be  strong  and  in  g6od  physical  con- 
dition since  work  involving  climb- 
ing poles  and  lifting  lines  and  equip- 
ment IS  strenuous.  They  alscr  must 

,  have  steady  nerves  and  good 
balance  to  .work  at  the  top  of  the 
poles  and  to^vqid^the  hazards  of 
live  wires  and  falls.  ^  . 

^  Most  cable  splicers  get  their 
training  on  the  job,  usually  taking 

.  about  4  years  to  becomjt  fully 

^  qualified.  Workers  begin  as  helpers 
and  then  are  promoted  to  a^istant 
or  junior  splicers.  In  these  jobs,  tHey 
are  assigned  more  difficult  tasks  as 
their  knowledge  of  tfic  work  in- 
creases.   *  ,  . 

Employment  Outfoolc, 

Several  thousand  job  opportuni- 
ties are  expected  to  be  av^ilab^e  in 
transnu^on  and  distnbution  occu- 
pations^hroiigh  the  mid-1980's. 
Most  of  these  opportunities  will 
occur  because  of •  the  need  to 
replace  experienced  ^vorkers  who 
retire,  die,  or  transfe[r  tojother  fields 
of  work.  Workers  hired  by  electric 
power  companies  are  likely  to  have 
relatively  secure  jobs.  Even  dunng 
downturns  m  the  economy,  these 
companies  seldom  lay  off  em* 
ployees. 

^Some  Increase  in  the  employ- 
ment of.transmission  and  distribu- 
tion .workers  is  expected,  although 
employmeht  trends  will  differ 
among  .the  various  occupations  in 
this  category.  In  spite  of  the  need  to 
construct  and  maintain  a  rapidly 
growing  tiumber  of  transmission 
and  distribution  lines,  the  number 
of  line  installers  and  repairers  and 
troubleshooters  is  expected  to  in- 
crease only  slightly  because  of  the< 
use  of  more  mccham'zed  equip- 
ment. A  liniited  increase  in  the 
number  »of  .cable  splicers  is  ex- 
pected because  of  the  growing  use 
of  underground  lines  in  suburban 
areas.  THc  nee'd  for  regular  substa- 
tion operators,  however,  will 
reduced  substantially,/ since  the  in- 
troduction of  improved  and  more 
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automatic  equipnoe^t  makes  it 
possible  to  operate  more  subsla- 
tiorfs  by  remote  control  At  The 
same  lime,  m^rSTitobile. substation 
operators  will  probabIy*W  required 

Earnings  and  Woridng 
'  Condftions 

Wages-for  transmission  and  dis- 
tribution workers^ vary  by  occupa- 
^  tion  and  geographic  location.  The 
,  following  tabulatiori -shows  esti- 
mated averagfe  hourly  earnings  for 
major  transmission  and  distribifuon 
occupations  jn  privately  owned 
utiUties   in  1974. 


Ground  helper 
Lipe  m%ldf\€r  and  repajrcr 
Load  dispatcher 
^    .Substation  operator 
\ Trouble  shooter 


hourh 
earntnvs 

$4  55 
^675 
7.10 
"  6.05 

lis 


Load  dispatchers  and  substa^tion 
operators  generally  work  ind.oors  tn 
pleasant  surroundijigs.  Line  instal- 
lers and  repairers,  troubl^shooters, 
and  giround  helpers  work  outdoors. 
"  Iir  emergencies,  they  may  work  in 
all  kinds  of  weather.  Cable  splicers 
do  most  of  their  work  in  manholes, 
beneath  ^  city  .  streets— often  in 
cramped  quartets  Safety  standards 
developed  ove?  the  years  by  utility 
comi^riieSt^  with  the  cooperation  of 
labor  unions,  have  greatly  reduced 
the  hazards  of  these  jobs*. 


CUiSTOMER  SERVICE 
OCCUPATIONS 

Natura  of  tha  Wortt 

Workers  in  customer  service!  oc- 
cupations include*  people  who  in- 
stall, test,  and  repair  meters:  meter 
readers;  coippany  agents  in  rural 
"areas;  and  app^ance  repairers.  * 

Electric  meter  repairers  (D.O.T. 
729.28 1 )  are  the  most  skilled  work- 
ers in  this  group.  They  insfall.  test. 
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maintain,  and  repair  mctcH 
customers*  premises, 
repairers  can  handle  all*  types  of 
,  ipfeters,  including  the^jrpore  ^om- 
^  plicated  ones  used  in  industrial 
plants  and  other  places  where  large 
quantities  of  electric  power  are 
used.  Others  specialize  in  repairing 
the  simpler  kinds,  like  .those  in 
homes  Often,  some  of  th5  large 
'systenis  require  specialists,  such  as 
meter « installers .  (D.O.T.  824-318 1 ) 
and  meter  testers  (D.O.T.  729.281  J. 
Installers  put'in  and  take  out  me- 
ters. Testers  specialize  in  testing  the 
small  meters,  used  in  homes  and 
some  of  i^e  more^complicated  ones 
used  by  comme^ial  and  industrial 
customers. 

Mrter  readers  (D^OT.  239.588 ^ 
go  to  customers*  premises  to  check" 
metei^  which  register  tli£.^mount  of 
electric  energy  used.  They  record 
the  amount  of  electricity  used  in  a 
specific    period    so    that  each 
customer  can  be  charged  for  the 
correct  amount.  They  also  watch 
for,  and  report,  any  tampering,  with 
meters.  * 
District 
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hs  on    districts  which  are  too  small  to  justi- 
Som'e^'^f^  more  specialized^VoAccrs.  They 
collect  overdue  bills,  make  mmor 
r^pai^.  and  read,  connect,  aivl 


disconnect  meters.  Thfey  recciv6 
d  send  service  complaint^and  xt- 
rts  of  line  trouble^  to  a  central  of- 

pplianc-e  repairers  are  discussed  ^ 
in  ^  separate  chapter  elsewficre  in* 
the  Handbook.       ,  ^ 


representatives  usually 
serve  as  company  agents  in  outlying 


M«t«r  rtad«r»  go  to  cuilomcr't  hom«t 
to  r»^rd  tl»ctHc|jly  ut#<l. 


"  Training,.  OtharQuaimcatlont; 
apd  Advancai|aj:)|  , 

Meter  repairers  begtn  their^jobs 
as  helpers 'in  the  meter  testffig  and 
repair  departments.  Persons  enter- 
ing this  field  shoufd  have^a  basic 
\);nowledge  of  electricity-  About  4* 
y^ars  of  on-the-job  training  are 
required  to  become  a  fully  qualified 
meter  repairer.  Some  companies 
have  formal  apprenticeship  pro- 
grams in  which  the ,  trainee 
progressed  according  to  a  specific 
plan.  , 

Inexperienced  workers  cam  qualir, 
.  fy,  as  meter  readers  after  -a  few 
weeks  of  training.  /Beginners  ac- 
company the  experienced  melef 
reader  on  the  rounds  until  they 
shave  teamed  the  jol). 

The  duties  of  distnpt  representa-^ 
tives  arp  learned  On  the  job.  An  im- 
portant qualification  for  this  occu- 
pation is  the  ability  tcfceal  tactfully 
,  with  the- public  in. handling  service 
com'plaint|i,'and  collecting  overdue' 
bifls. 


Entploymint  Outl6ok  • 

Employment  in  customer  service 
\  occupations  is  expected  to  show  lit- 
tle change  thiSough' the  mi*d-I98(Ks. 
The  need  for  meter  readers  will  be 
limited  because  of  the  trencT toward 
less  frequent  readings.  Moreover, 
automatic^^^etfer-^gading  may 
become  more  ycSmmon,  an(f  new 
.  meters   will   tl^quirfe  *  less  tpairt- 

-tenance,    Howevef;  some 
'  openings  for  meter  r* 


\ 


^airers 
/ 


\ 


an 
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meter  readers  win  occur  eaq^  V^ 
-  to  replace  workers  who  retlreV^e, 
or  transfer  tONoiher  fields  of  wi^rk. 
•People  hittd  by  electric  power 
companies  arc  ICVely  to  have  rel^- 
tiveiy  secure  jobs.  Even^durir^ 
downturns  in  the  econpmy,  thes^ 
afiitpanies  seldom  lay  off  enr- 
ployecs.  % 


Eamlngt  and  \A£orfcing 
Condittont 

The  earnings  of  custon^r  service 
workers  vary  according  to  the  type 
of  job  they  have  aiJd  tSe  section  of 
the  country  in  which  they  work 
The  following  tabulation  shows  esti- 
mated average  hourly  earnings  for 
major  customer  service  jobs  in 


U9 

privately  owned  utilities  in  1974. 

Average 
eammss 


Oistnct  ncprescnmivc 
Meter  repairer  A 
Meier  repairer  B 
Meter  reader  


6.15 
5.45 
4.90 


/ 


J  * 
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OCCUPATIONS  IN  THE 
MERCHANT  MARINE  INDUSTRY 


In  1974.  the  merchant  marine  in- 
dustry employed  about  50,0(^  peo- 
ple in  a  variety  of  occupations  that 
.  require  different  levels  of  skill  and 
education.  Many  of  these  jobs  are 
found  only  in  the  merchant  marine 
industry. 

Naturt  and  Location  of  tht 
Industry 

TTie  merchant  marine  consists 
mainly  of  private  firms  that  carry 
foreign  and  domestic  commerce 
aboard  oceangoing  vessels.  In  late 
1974.  nearly  all  of  the  578  ships'  m 
the  active  fleet  were  pnvately 
owned.   The   small   number  jbf 
goVeriHTient-owned  ships  in  tne 
merchant  marine  are  operated/by 
the  Navy's  Military  Sealift  Com- 
mand (MSC)  and  have  civilian 
seafaring  personnel. 
'  Nearly  three-fifths  of  the  ships  in 
-our  merchant  fleet  are  freighters. 
These  include  general  cargo  ships 
and  special  ve^ls,  such  as,roll-on- 
roll-off  container  ships.  About  two- 
fifths  of  the  ships  are  tankers  that 
.carry  liquid  products,  ^ch  as  oil. 
mostly  between  the  Nation  V  Gulf 
an^  Atlantic  Coast  ports*.  Several 
ships  are  combination  passenger- . 
cargo^carrifers. 

Mamy  ships  operate  on  a  regular 
schedule  to  specific  ports.  Others 
sail  for  any  port  promising  cargo. 
The  size  of  a  crew  depends  on  the 
type  of  vessel.  Cargo  ships  and 
tankers  have  crews  varying  from 
26  to  65  persons,  passenger  ship$  * 
may  have  crews  of  300  or  more. 

Most  shofesidejemployees  in  the 
industry  work  in  the  country's 
major  port  cities,  and  most  officers\ 
and  sailors  have  home  bases  in 


these  cities.  The  Nation's  large^ 
port  is^New  York.  Other  major  At- 
lantic ports  arc  Boston,  Philadel- 
phia?  Baltimore.  Norfolk,  Char-' 
leston.    Savannah.   Tampa,  and 
Jacksonville.  Gulf^orts  that  handle 
large  volumes  of  cargo  include  New 
Orleans,  Houston,  and  Galveston.* 
Shipping  on  the  West  Coast  is  con- 
centrated in  the  areas  of  San  Fran- 
cisco. Los  Angeles,  Seattle,  and 
Portland. 

Occupationt  In  tht  Industry 

More^than  half  of  the  merchant 
marine  industry's  employees  are  of- 


ficers and  sailors  who  make  up  ship 
crews/  Most  of  the  industry*s 
shoreside  employees  arc  dockworic-  • 
ers  -who  load  and  unload  ships,  /i 
small  number  of  workers  have  ad*. 
ministrati3(e  and  clerical  jobs. 

Ship  Crews,  The  captain  (D.OIT. 
197.1^8)  or  niaster.  has  complete 
authority  and  req)onsibility  for  the 
ship's  operation.  including 
discipline,  order,  and  the  safety  of 
the  crew,  passengers,  and  cargo. 
Under  the  supervision  of  the  cap-* 
tain,  the  work  aboard  ship  is  di- 
vided among  the  deck,  engine,  and 
steward  departments. 

Deck  officers  (D.O.T.  197.133). 
under  orders  frora  the  captain, 
direct  the  navigation  of  the  ship  and 
the  maintenance  of  the  deck  and 
hull.  Boatswains  (EWO.T.  911.131) 
supervise  deck  crews  and  see  that 
deck  officers'  orders  are  carried 
out:  Able  seamen  (D.O.T.  91 1.887) 
ste^r  the*  ship  and  report  sightings 
to    the   deck   officer.  Ordinary 


Dpck  offfc«r  uMt  ttxtantto  d#t*rmln*  shtpV  potlttoa 
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seamen(D:OT  9H  .887),  the  entry 

raung  m  the  deckxlepartmenl,  do 

general  mainlenancc^york  such  as 

chipping  rtXsC  parnung,  and  splicing 

and  coihng  ropes.  Deck  utility  hands 

(DOT  911   8?4)  apd  j/up 5  car^ 

pent^  ID  O  T  860  28 1)  also  are 

emplo>ed  to  maintain  the  ship's 

<}eckandhuH 

Marine       engineers  (DOT. 

197  136)  are  responsible  for  slan- 

ing.  slopping,  and  conlrolling  the 

speed  of  the  mam  engines  and  the 

operation  of  all  other  machiner> 

aboard  ship  They_  also  direci 
sailors,  such  as  oilers  and  v^ipers.  in 
the  lubVicalion  and  mamlenance  of 
engines,  pumps,  and  olher  equi^- 
menl  Oiien  (DOT  9II-«84) 
lubricale  moving  parts  bf  mechani- 
cal eqinpcnenl  Wipers  (DOT. 
699  887)  keep  ihe  englheroom  and 
machirler>  clean  Fire rs-y, ate rie n- 
dersiDOl  951.885)  regulale  fuel 
gauges  and  the  amounl  of  v^aler  in 
ihe  boilers.  The  ship's  electrician 
(DOT  825  28 1 )  repairs  and  main- 
tains electrical  equipment,  such  as 
generators  and  motors. 

The    chief    steward  (D.O.T. 
350  138)  supervises  the  prepara- 
tion  of  meals  and  the  upkeep  of  liv- 
mg  quarters  aboard  ship  The  chief 
cook  (D  O  T  3 1 5  1 3 1 )  and  assistant* 
cooks  prepare  mealsr  VtUity  hands 
(DOT  318  887)  carry  focu*  sup- 
plies from  the  storeroom,  prepare 
vegetables,  and  wash  cooking  uten- 
sils    Mess    attendants  (D.OT 
350  878)  set  taWes,  serve  meals, 
wash  dishes,  and  care  for  living 
quarters 

Most  ships  employ  radio  officers 
(DOri  193  282),  who  keep  con- 
tact with  the  shore  arid  other  ships 
an^  maintain  the  radio  equipment. 
Some  cargo  ships  ^nd  all  passenger 
vessels  carry  pursers  (D.OT. 
197  168),  who  prepare  the  necessa- 
ry papers  to  allow  jhips  to  enter  or 
leave  port 

Occupations  aboar'd  ship  are 
discussed  in  detail  elsewhere  in  the 
Hcjndbook  .jn  the  statements  on 
merchant  marine  officers  and 
merchant  marine  sailors. 


Engineering  officer  records  pressure  g«ge  readings  jMrigint  room, 


Dock  Workers  Many  workers  are 
needed  to  load  and  unload  ships. 
Terminal  managers  are  responsible 
for  hiring  dockworkers  called 
stevedores  (D. 0.1  911.883)  Gang 
bosses  super>?ise  crew^  of 
sjcvedores  who  load  and  unload 
ships  and  move  cargo  jn  and  out  of 
warehouses  Some  operate  materi- 
als* handling  equipment,  such  as  Hft 
trucks  and  cranes.  Stevedores  also 
position  and  fasten  hose  Imes  to  the 
ship's  tanks  when  loading  or  un- 
loading liquid  cargo,  such  as  chemi- 
cals and  oil. 

Clerical  Occupations.  The  merchant 
marine  industry  em^^loy^s  worjiii^e  m 
general  clerical  jobs,  such  as  payroll 
clerk,  secretary,  and  typist  Other 
clerical  workers  haa^e  specialized 
jobs  Billings  .derks  (DOT 
219.388)  type  invoices  that  list 


Items  shipped  and  dates  of  ship- 
ment. Clerks  and  dispatchers,  pilot 
station,  (D.O.T.  2 1 9.368 r  keep 
records  of  ships  entenng  ports. 
Mantjtst  ilcrks  (D.O  T  ^91 1.368) 
compile  and  type  the  ship's 
'manifest  (a  list  of  passengers  and 
cargo)  for  use  at  customhouses  or 
terminals.  Receipt  and  report  clerks 
(D.O.T.  911.388)  prepare  reports 
on  labor  and  equipment  costs  for 
loading  and  unloading  cargoes. 

Administrative  and  Professional  Oc- 
cupations. The  merchant  marine  in- 
dustry ^gmploys  a  small  number  of 
administrative  and  other  office  per- 
sonnel. Executives  plan  and  ad- 
minister company  policy.  The  in- 
dustry also  employs  accountants, 
lawyers,  and  labor  relations  and 
personnel  workers.  Some  marine 
architects  XDQJ.   001.081)  are 
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employed  to  oversea  the  construe 
tion  and  repair  of  ships. 


Training,  Other  Quaimcationt, 
and  Advanctmant 

Incxpcnenccd  workers  may  be 
hired  as  stevedores  to  load  and  un- 
load cargo.  Applicants  must  be  m 
good  physical  condition.  A  high 
schopi  educaoon  is  preferred  but 
ijot  required.  Under  the  guidance  of 
experienced  workers.  steVedorps 
can  learn  thdir  jobs  in  a  few  weeks 
As  vacancies  occur,  they  can  ad- 
vance to  jobs  such  as  lift  truck 
operator  and  crane  operator.  Work- 
ers who  have  supervisory  abifiiy 
may  become  gang  bosses. 

No  educational  requirements  are 
established  for  jobs  aboard  ship,  but 
a  good  education  is  an  advantage 
Formal  training  for  officers  is  con 
ducted  at  the  U  S  Merchant 
Marine  Acadeuiy.  at  five  State 
merchant  maiine  academies,  and 
through  programs  operated  b> 
trade  unionj.  Unions  also  conduct 
training  programs  to  upgrade  the 
rsoings  of  sailors 

To  obtain  an  officer's  license,  a 
candidate  must  be  a  U  S  citizen, 
physically  fit.  and  p^  a  written  ex 
amination  administered  by  the  V  S 
Cokst  Guard  Sailors  also  must  ob  ' 
tain  licenses  (rirerchant  mariner's 
document)  from  the  Coast  Guard 
Applicants  -are  required  to  pass  a 
physical  examination  and  present 
proof  that  the^  have  a  job  offer 
ajboa^  a  U  S  merchant  ves 

Persons  who  are  considering  a 
career  at  sea  must  be  able  to  live 
and  work  with  others  as  a  team. 
Although  peace-time  service  is 
relaxed.,  they  must  adjtist  to  some 
military  like  discipline  that  is  essen 
tial  because  of  the  nature  of  ship- 
board life. 

Most  general  clerical  occupa- 
tions, such  as  ^secretary  or  book* 
keeper,  usually  requjre  the  comp^e* 
tion  of  basic  commercial  courses  in 
high  school  or  buSh)^  ^choef  Ad 
ditional  oa-the-job  cnuning  Js 
nccestary  for  s{)eciali2ed  'c1efi<^' 
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occii^ations.  such  as  manifest  clexk 
and  receipt  ^4  report  clerk. 

Administrative  positions  usually 
are  filled  by  college  graduates  who 
have  degrees  in  business  adjjiinis- 
tration,  marketmg»  accountmg,  in- 
dustrial relations^  or  other  special- 
ized fields.  A  knowledge  of.  the 
merchant  marine  industry  is  help- 
ful  Marine  architects  rmist  be 
licensed  professionals.  Require- 
ments for  licensing  are  set  by  the  in- 
dividual States  and  genei^ally  in- 
clude graduation  from  an  ac- 
credited professional  school  fol- 
lowed by  3  years  of  i>ractical  ex- 
p>erience  in  an  architect  s  office 


Employmant  OutJook 

Employment  m  the  merchant 
marine  industry  is  expected  ^  to 
decline  through  the  mid-1980s. 
Nev.ertheless,  some  openings  will 
arise,  eaph  year  from  ^le  need  to 
replace  experienced  workers  who 
retire,  die,  or  transfer  to  other 
fields. 

Because  of  substantially  higher 
shipbuilding  and  ^abor  costs,  our 
merchant  fleet  finds  it  difficult  'to 
compete  in  the  world  shipping  mar- 
ket. To  insure  that  our  country  has 
a  merchant  fleet  operating  in  regu- 
lar or  essential  trade  routes,  the 
Government  subsidizes  many  ships. 
In  4970,  the  Goverpfncnt  also 
passed  a  lav^  which  would  subsidize 
th0  construction  of  30  new  ships  an* 
nually  over  a  lO-ypar  period  and  to 
^ve  tax  incentives  for  firms  to 
buy  nc>-4liips.  Despite  thb  support, 
the  size  oT^s^iir  merchant  fleet 
probably  willnot^ct^w  significantly, 
since  the  nuifiSerof  ships  to  be  built  * 
is  expected  to  only  slightly  exceed, 
/the  number  of  older  vessels^.taken 
out  of  service. 

Little  or  no  change  in  the  cm-  . 
ployment  of  ship^s  officers  is  ex* 
pecteb  over  the  long  run.  Employ- 
ment of  sailore^n^the  other  hand. 
Is  expected  to  decline  because  new 
ships  are  equipped  with  laborsaving 
innovations,  such  as  automated  en- 


gmerooms,  which  reduce  the  need 
for  these  worlcers. 

Employment  trends  also  will  vary 
among  shoreside  occupations.' The 
greater  use  of  containemed  cargo 
ships  and  improvements  in  materi* 
als  handling  equipmetit  will  reduce 
the  Deed  for  stevedores.  Employ- 
ment  in  adnunistrativc  and  clerical 
occupations,  on  the  othe  l^and*  is 
not  expected  to  change  .signifi- 
cantly 

Earnings  a1id  Working^ 
CondKiona  • 

Stevedores  workmg  along  the  At- 
lantic  and  Gulf  Coasts  earned  $6.80 
an  hour  in  1974«  and  those  on  the 
Pacific  Coast  earned  $$.50  an  hour. 
Stevedores  also  eam^extra  pay  for 
handling  hazardous  cargo. 

Earnings  aboard  ships  are  re  la- 
Uvely  high,  most  officers  earned  a 
base  pay  of  about  $1,350  a  month 
in  1974.  Sailors  who  have  advanced 
a  rling  or  two  in  rating  could 
receive  ^  base  ()ay  of  nearly  $700  a 
month.  In  addition,  both  officers' 
and  sailors*  earnings  are  supple* 
mented  by  premium  pay  for  over- 
time or  for  assummg  extra  responsi- 
bilities. On  the  average,  additional 
payments  for  assuming  extra  work 
» or  responsibility  add  about  50  per- 
cent to  base  fwiy.  Shipboard  work-  ^ 
ers  also  receive  free  meals  and 
lodging  while  at  sea. 

Since  ship's  crewmembers  and 
stevedpres  are  subject  to  occasional 
layoff,  hawever,  their  annual 
earnings  usually  are  not  as  high  as 
the  hourly  rates  and  monthly  sala- 
ries v^rouldilnply. 

Most  shoreside  workers  in  the  in- 
dustry work  a  5-day,  40-hour  week. 
The  workweek  for  people  aboard 
ships  is  considerably  different.  Most 
officers  and  sailors  are  required  to 
^stand  watch,  working, ^lit  shifts 
laround  the  clock.  Genendly,  they 
work  two  4-bour  shifts  during  every 
24-hour  period  aikThave  8  hours  off 
between  each  shift  Other  officers 
and  sailors  are  on  duty  8  hours  a 
day,  Monday  through  Friday. 


OCCUPATIONS  IN  THE  MEiJCHANT  3 

The  merchant  maxme  industry 
provides  excellent  fringe  benefits. 
Most  employers*  provide  paid  vaca- 
tions and  holidays '  Vacations  for 
sailors  and  officers  range  from  90  to 
I  go  days  a  year  Many  firms  also 
provide  other  benefits  such  as  life, 
health,  and  accident  insurance  Of- 
ficers and  sailors  may  retire  on  full 
pension  after  20  years  of  service, 
regardless  of  age.  Stevedores  arc 
eligible  for  pension  at  age  65  " 

Working  and  Jiving  conditions' 
aboard  ship  have  improved  over  the 
years.  Mechanization  hay^feiiuced 
the  physical  demands.  aW  newer 
vesselsliave  private  rooms,  air-con- 
ditioning, television,  and  better 
recreational  facilities  However,  life 
aboard  ship  is  confining,  and  since 
voyages  last  several  weeks  or 
months,  officers  and  sailors  are 
away  from  theirJionoes  and  families 
much  of  tt\t  time.  Some  tire  of  the 
lengthy  separations  and'  choose 
shoreside  employment  Hpwever, 
for  many  people,  the  spirit  and  ad- 
venture of  the  sea,  good  wages,  and 
fringe  benefits  more  than  compen- 
sate for  the  disadvantages. 


URINE  INDUSTRY 

The  duties  aboard  ship  arc 
hazardous  compared  witfi  other  in- 
dustries. At  sea,  there  is  always 'the?' 
^possibility  of  injury  from  falls  or  the 
,  danger  of  fire,  collision,  or  smkmg. 
Most  shoreside  jobs  are  not 
hazardous,  but  stevedores  may  do 
heavy  lifting  and  risk  injury  from 
falling  boxes  and  x)ther  freight  when 
loading  and  unloading  ships. 

Most  employees  are  imion  mem- 
bers. AD  stevedores  are  represented 
by  >either  the  International 
Longshoremen's  Association  or  the 
International*  Longshoremen's  ^d  . 
Warehousemen's  Union.  Most  of- 
ficers aboard  ships  are  represented 
by  the  International  Organization  of 
Masters,  Mat^  and  Pilots,  and  the 
*  National  Marine- Engineers  Benefi- 
cial Association.  Sailors  are  mem- 
bers of  the  National  Maritime' 
,UnTon  ,  of  America  and  the 
Seafarers' Union. 


SourcM  of  Additional  ^ 
Information 

For  general  information  about 
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jobs  in  the  merchant  marme,  wnte 
to:  • 

Oflfice  o^Mantxme  Msnpower,  Mxrittme  Ad- 
mxmstn(«oa  i)S.  Deparunem  of  Com* 
roerce,  Wuhm^ton,  D.C.  20235. 

Infortnation  about  job  openmgs 
and  wages  aboard  ships  dkci  be  ob- 
tained from  local  mandme  unions. 
If  such  a  union  is  not  Ii^ed  m  the 
local  telephone  directory,  contact* 

KationaJ  Miritiroc  Union  of  America,  S6 
Seventh  Ave,.  New  York,  N.Y.  lOOl 

Seafami'*  Imero»d9iuJ--4^moxr^or^Nofth 
America,  675  Fotirth  Ave,  Brooklyn, 
N.Y.  n231 

Nauonal  Marme  EnpneertI  Beaeficta]  As- 
soctatioij,  U7  Banco:  New  York, 
N,Y.  10004, 

r"  Further  information  about 
stevedore  jofc  is  available  from.  , 

bternauooal  Lonpbotemen'i  AsK>ctat)oa 
(AFL-aO>.  17  Battery  PL.  New  York, 
N.Y.  10004. 

totematkmal  Longxhoremen's  *  and 
Warehouiemen's  Union  (AFLCIO). 
150  Golden  Gate  Ave..  San  Frandsco. 
Caia  94101 


OCCUPATIONS  IN  RADIO 
AND  TELEVISION  BROADCASTING 


The  glamor  and  ^xcilcmcni  of 
radio  and  television  make  broad- 
casting careers  attractive  to  many 
people  -In  i974  about  120.0007ulN 
ume  and  30,000  part-time  workers 
were  employed  in  broadcasting, 
slightly  more  than  half  were  in  radio 
and  the  rest  were  in  television  In 
addition,  several  thousand 
freelance  performers,  such  as 
voters,*  performers,  and  musicians, 
work  on  a  contract  basis  for  sta- 
tit>Os,  networks,  and  other  produ- 
cers. Several  thousand  Slher  em- 
ployees work  for  Independent 
prodiicers  in  activities  closely  re^ 
lated  to  broadcasting,  such  as  the 
^  preparation  of  filmed  and  taped 
programs  and  commercials. 

Broadcasting  stations  offer  a^ 
variety  of  interesting  jobs-  In  all 
parts  of  the  country.  Opportunities 
for  entry  jS&s  are  best  at  stations  in 
^mall  communities,  although  the 
nicest  paying  jobs  are  hf  large  ci- 
s,  especially  those  with  national 
network  stations- 


NatM^f  aWd  Location  of  tht 
^  mduttry 

In  1974  about  7,000  commercial 
radio  stations  and  79Q^  commercial 
television  stations  were  in  operation 
in  the  UnTfediStates. 

Most  commercial  radic^  broach- 
casting  stations  are  small,  indepen- 
dcnl  busmcsscs  The  average  sta- 
tion employs  about  1 1  fuU  time  and 
4  part-time  workers.  Television  sta- 
tions are  generally  larger,  and 
average  about  75  full-time  and  10 
•  part-time  employees.  • 

Commercial  j^io  stations  are. 
scrved  by  nine  nationwide  networks 


and  a  large  numbec  of  regional  net- 
works. Stations  can  affiliate  with 
netwQrtis  by  agreeing  to  broadcast 
their  programs  on  a  regular  basis. 
The  seven  national  radio  networks 
'Semployed  approximately  2,500 
workers  in  1974. 

Most  television  stations  depend 
on  1  of  3  national  television  net- 
works for  pfograms  tha{  would  be 
too  expensive  for  individual  stations 
to  ^originate— for  example,  sports 
events,  such  as  basebalLgamcs,  or 


newscasts  of  nation^  aixl  ^interna* 
tional  tignificance.  These  networks, 
in  turn,  can  offer  national  coverage 
to  sponsors.  As  many  as  200  sta- 
tions across  the  country  may  carry  a 
network  television  show.  In  1974 
the  three  national  networks  em- 
ployed abbut  1 8XKX)  workers,  or  al- 
most "3  ofl  every*  0  staff  employees 
in  commercial  television.  Most  nej:^ 
work  programs  ori^natc  m  New 
York  Cit^  or  Los  Angeles, 

In  addition  to  commercial:  broad- 
casting stations,  there  were  about 
700  educational  radio  ^tions 
(mainly  FM)  and  220  educational 
television  stations  in  1974.  These 
stations  are  operated  pnncipally  by 
educational  agencies  su'bh  as  Sute 
commissions,  local  boards  of  edu- 
cation, colleges  and  universities, 
and  special  community  public 
television  organizati'ons.  Educa- 
tional stations  employed  more  than 


Announc^n  rtad  pnpuvd  ntwt  r»port«  on  tht  air. 
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OCCUPATIONS  IN  RADIO  AND  TELEVISION  BROAEp^ING^ 

a  network.  In  a  small  station,  a  few 


8.000  full-time  and  over  3.000  part- 
time  wockw  in  1974^ 

There  were  also  about  3^.150 
cable  TV  systems  (CATV)  employ- . 
ing  about  9.500  workers  in  1^74 

-  Broadcasting  Occupatioru 

About  half  of  all  employees  in  the 
broadcasting  industry  hold  profes- 
sional and  technical  jobs,  such  as 
staff  annour^ers.  news  oersons. 
wrhers*..  or  broadcasi^^ttfchnicians 
Clerical  and  sales  ivcSrIcers  mkke  up 
an  additional  one-fourth,  and 
managerial  personnel  make  up 
about  one-seventh. -Many  of  the 
remaining  employees  are  craft 
workers,  such  as  electricians  and 
carpenters. 

jobs  vary  greatly  between  small 
aind  large  stations.  In  small  stations, 
the  station  manager.  who 
frequently  is  the  owner,  may  act  as  ^ 
sales  manager,  or  perhaps  as  pro- 
gram director,  announcer,  auid 
cop3^riter.  Announcers  in  small 
stations  may  do  their  own  writing.  ' 
operate  the  studio  control  boanj^ 
atici|do  fales  work.  The  engineering, 
staff  may  consist  of  only  ^ne-Xyll- 


people  ^  m'ake%  commercial  an- 
nouncements, read  news  and  sports 
summaries,  sclfect  •and  play 
recordings,  and  introduce  network 
programs  In  a  large  station,  oh  xhe 
other  hjuid.  the, program  slafF  may 
consist  of  a  large  number  of  people 
In  a  wid6  variety  of  specialized  jobs. 

Program  directors  responsible 
for  the  overall  program  schedules 
of  large  stations.  They  arrange  for  a 
combination  of  programs^that  \yill 
effectrvely  meet  the  needs  of  adver- 
tisers and  at  the  same  time  be  at- 
tractive and  interesting  to  the  au-> 
dience. 

Traffic  managers  prepare  dally 
schedules  of  ^jrograms  and  keep 
records  of  broadcasting  time  availa- 
ble for  advertising.  Continuity 
directors  are  'responsible  for  the 
writing  and  editing  of  all  scripts. 
They  may  be  assisted  by  continuity 
wriurs,  who  prepare  announcer?' 
books  ("9opy")  which  cqn.t^n  the. 
script  and  •commercials  for  each 
program  along  with  their  sequence 
and  lengthy 

D^ectprs  plan  and  supervise  in-,. 


time  broadcast  iechni«an  assisted-^  dividual  programs  or  series  of  prd- 
by  workers  from  the  other  depart-  TTieyxoordinatcf  the  shows, 

ments.  In  large  radio  and  television  •  Select  artists  and  studio  n^r^nn^L 
stations,,  jobs  are  more  specialized^ 
and  usually  confined  to  1  of  4  de- 
partments: programming,  technical, 
sales,  or  administrative.*  The  kinds 
of  jobs -found  in  ,each  of  these  de- 
partments are  described  in  the  fol- 
lowing paragraphs. 

Programming    Department  Staff 
employees    produce    daily  ^nd . 
weekly  shows,  assign  personnel  to 
cover  special  events,  and  provide 
general  program  services  such  as 
sound  effects  an'lLlighting.  In  addi 
tion   to   these'  sVaff  employees, 
freelance  performers,  writers,  sing 
ers^  and  other  entertainers  are 
hired  for  sgecific  broadcasts,  a  se- 
ries of  bj^rSacasts.  or  for  special  as- 
signroiflis. 

'fne  size  of  a  station's  pro- 
''gramming  department  depends  on 
the  extent  to  which  its  broadcasts 


select  artists  and  studio  personnel, 
schedule  and  conduct  rehearsals, 
and  direct  on-the-air  shows.  They 
may  be  assisted  by  associate 
directprs,  who  work  out  detailed 
schedules  and  plans,  arrange*  for 
distribution  of  scripts  and  changej 
in  scripts  to  the  cast,  and  ^lelp  direct 
on-the-ajr  shows.  Some  stations  em- 
ploy program  assistants  to  aid 
directors  and  ^associate  directors. 
Assistants  help  assemble  aMi  coor- 
dinate the  various  parts  of  the  show. 
They  arrange  for  props,  makeup 
service,  artwork,  and  film  slfdesand 
assist  in  timing.  They  Que  the  per- 
formers, using  cue  cards  prepared 
from  scripts. 

Community  ahd  public  affairs  , 
directors  are  a  link  between  the  sta- 
tion and  schools,  cljurches.  .citizen 
groups,  iand  civic  organizations. 
They  supervise,  write,  and  )iost 


are  five,  recorded,  or  received  from  '  publiq  affairs  programs 
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In-  large  stations,  directors  may 
wdrk^  urider  the  supervision  of  a 
producer,  whp  selects  scnpts.  con- 
trols finances,  and  bandies  other 
production  problenis.  Many  times 
these  functions  £ire  combined  in  the 
job  of  producer-director. 

Announcers  krt  the  largest  and 
best  known  group  of  program  work- 
ers. Announcers  introduce  pro- 
grams, guests,  and  musical  selec- 
tions an^  deliver  most  of  the  live 
commercial  messages.  In  small  .sta- 
tions, they  also  may  operate  the 
contjol  board,  sell  time,  and  write 
•  commercial  and  news  «opy.  Broad- 
cast announcers  are  discussed  in  ' 
detail  elsewhere  in  the  Handbook. 

Music  is  an  important  part  of 
radio  programming.  Both  small  and 
large  stations  use  recordings  and 
transcriptions  to  provide  musical 
programs  and  background  music 
for  other  shovirs.  Large  stations, 
which  have  extensive  music  libra- 
ries, sometimes  efnploy  music 
librarians  to  maintain  milsic  files 
and  answer  requests  for  any  par- 
ticular selection  of  music.  The  net- 
»wbrks,  have  specialized  personnel 
who  plan  and  arrange  for  musical  * 
services.  Musical  directors  select, 
arrange,  and  direct  music  for  pro- 
grarnj;  followipgr'  general  instruc- 
ibons'^omL^pf^fam  directors.  They 
sefec^nfusitfians  for  live  broadcasts 
amkairect  th?m  during  rehearsals 
^d  broadcasts.  Musicians  are 
generally  hired  on  a  freelance  basis. 

News  gathering  and  reporting  is  a 
key  aspect  of  ra4io'and  television 
programming.  liew»  directors  plan 
and  supervise  all  news  knd  special 
events  coverage.  Newscasters 
broadcast  daily  news  programs  and 
report  special  news  events  on  the 
scene.  Newswnters  select  and  wnte 
copy  f6r  newscasters  to  reaij  on  the 
air.  In  small  stations,  the  jobs  of 
newscaster  and  newsvvriter  often 
are  combined. 

Stations  that  originate  live  telcvi-. 
sion  shows  mustfiave  staff  members 
who  take  care  of  stagirfg  the  pro- 
grams. Studio  supervisorf  p\2j\'2Li\d 
supervise  the  setting  up  of  scenery 
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and  props  F!oor  manpg^  plan  and 
direct  the  perfonp^fs  positions  and 
movementspnrthe  set  at^ording  to 
director^^lnstructions  The  jobs  of 
stu^k5^pervisor  and  floor  manager . 
often  are  combined  Property  han 
Sen  set  up  props,  hold  cue  cards, 
and  do  other  unskilled  chores. 
Kfakeup  artists  prepare  personnel 
for  *  broadcasts  by  apptying 
cosmetics  Scenic  designers  plan  and 
_^esign  settings  and  backgrounds  for 
programs  The>  select  furniture, 
draperies,  pictures,  and  other  props 
to  help  convey  the  desired  visual 
impressions.  Sound  effects,  techni- 
cians operate  special  equipment  to 
simulate  sounds,  such  as  gunfire  or 
raio.  i 

Almost  all  commercial  television 
programming  is  recorded  either  on 
film   or   video   tape  Broadcast 
technicians    make    videp  tape 
recordiiigs  on  electronic  equtpmeni 
that       permits  instantaneous 
playback  of  a  performance  Video 
tape  is  used  to  record  live  shows 
and  to  prerecord  programs  for  fu  ' 
^ture  broadcasts  Many  stations  em- 
ploy specialized  staff  members  to 
'take  care  of  filmed  program  materi- 
,  al.  Film  editors  edit  and  prepare  all 
film  for  on-the-air  presentation. 
They  screen  all  films  received,  cut 
and  splice  films  to  insert  commer- 
cials, and  edit  locally  produced 
film  Film  librarians  catalogue  and 
maintain  fil^^^^ef  motion  picture 
f^m. 

Technical  Department,  Technicians 
position  microph<^es,  ^adjust  levels 
of  soiind,  keep  iransiprtlers  opera-' 
ting  properly,^d  move  and  adjust 
lights  'and  television  cameras  to 
produce  clear,  well-composed  pic- 
tures.3«Tt)#y .also  install,  maintain, 
and  repair  the  many  types  of  elec- 
trical ,and'  electronic  c<iuipment 
required  for  these  operations. 
Most  stations  employ  chief  en- 
^  gineers^  who  are  responsible  for  all 
engineering  matters,  including  su- 
pervision of  technicians.  In'  small 
stations,  they  also  may  work  at  the 
control  board  and  repair  and  rhain* 
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tain  equipment.  Large  stations  have 
engineers  who  spccidJue^m^Tields 
such  as  sound  recordmg,  main- 
tenance, ^nd  lighting.  Networks 
employ  a  few  development  engineers 
to  design  and  develop  new  elec- 
tronic apparatus  to  meet  special 
probleAis. 

Broadcast  technicians  have  many 
jobs  For  example,  they  control  the 
operation  of  the  transmitter  to  keep 
the  level  and  frequency  of  broad- 
cast within^^  legal  ^^^r^uiremenls 
They  also  set  up,  operate,  and 
maintain  ^qtiipment  in  the  studio 
and  in  locations  where  remote 
broadi.<ists  are. to  be  madp.  i  Further 
information  6n  broadcast  techni- 
cians IS  given  elsewhere  in  the 
Handbook.) 

Sales  Department.  Sales  repreienta 
U\es,  the  largest  group  of  workers 
in  this  department,  sell  advertising 
time  to  sponsors,  advertising  agen- 
cies, and  other  buyers.  They  must 
have  a  thorough  knowledge  of  the 
station's  operations,  programming, 
and  the  characteristics  of  the  peo- 
ple in  the  area  it  serves.  The  latte/ 
includes  population,  number  of 
radio  and  television  sets  in  use,  in- 
come levels,  and  consumption  pat- 
terns. Sales  representatives  in  large 
stations  often  work  .  closely  with 


Broadcast  ttchmcTan  rag^atat  quality 
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sponsors  and  advertismg^enctcs. 
Many  stations  sell  a  substanual  part 
of  their  time,  particularly  to  na- 
tional advertisers,  through  mdepen- 
dent  advertising  agenaes. 

Large  stations  generally  have 
several  workers  who  do  only  sales 
^ork.  The  sales  manager  supervises 
them,  and  also  may  handle  a  few  of 
the  largest  accounts  personally. 
Some  large  stations  employ  statisti- 
cal clerks  and  research  personnel  to 
help  analyze  and  report  market  in- 
formation on  the  community 
served.  ^ 

Business  Management.  In  a  very 
small  station,  the  owner  and  a 
secretary  may  handle  all  the  record- 
keeping, accounting,  ^purchasing, 
hiring,  and  other  routine  office 
work.  If  the  size  of  the  station  war- 
Tams  full-toic-^|>ccialists,  the.  busi- 
ness staff  may  include  accountants, 
pubhcity  spccfalists,  personnels- 
workers,  and  other  professional  ' 
workers.  They  are  assisted  by 
office,  workers,  such  as  stenograph- 
ers, typists,  bookkeepers,  clerks, 
^d  messengers. 


Training,  Oth'tt  Qualifications, 
and  Advancaipant 

,  A  high. school  diploma  is  the 
minimum  educational  requirement 
for  most  entry  jobs  in  broadcasting,  - 
although  for  some  jobs  college 
training  is  preferred.  A  liberal  arts 
education  is  a  good  qualification  for^ 
the^  beginner  because  broadcasters^ , 
need  people  with  knowledge  and  in- 
terests, in  many  areas.  Television 
prograVpming   fq.c< -networks  ,  and 
large       in^Iependent  stations 
generally  requires  a  college  degree 
and  some  experience  in  broadcast- 
ing. 

Some  young  people  without  spe- 
cialized training  or  experience  get 
their  start  in  ^broadcasting  ip  jobs^ 
such  as.  clerk,  typist,  property  han--  x 
dipr,  or  assistant  to  an  experienced 
worker^  As  these  neW  Workers  gain 
knowledge  and  experience,  they 
have  the  chaiice  tiradyancc  to  more 
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responsible  jobs  A  few  peu^ple  get 
started  in  broadcasting  wttif  tem{k> 
rary  jobs  in  the  sun\mer  wHen  regu 
lar  workers  go  on  vacation 'and 
broadcast  schedules  of  daylight 
hours  stations  are  increased 

'Technical  training  in  electronics 
is  requrrcd^or  entry  jobs  in  en- 
gineering departments   The  chief 
engineer  of  a  television  or  radio  sta 
tion  and  any  employee  who  adjusts 
a  broadcast  transmitter  must  have  a 
Federal  Communications  Commis- 
sion ^FCC)  Radiotelephone  First 
Class  Operator  License    In  addi- 
tion, anyone  who  operated  a  radio 
broadcast  transmitter  niusi  hav^  at 
least  an  FCC  Radiotelephone  Third 
Cla^  Operator  License  Jo  obtain 
these  licenses,  an  applicant  must 
pass  a  series  oFlcchnical  examina 
tiojvs  given  ty  the  FCC  Small  radio 
stations- with  only  a  few  employees 
sometimes -{irefer  to  have  as  many 
sta^tm^mbers  as  possible  who  are 
l^lly  qualified  to  operate  their 
transmitters.  Because  of  this,  non- 
technicians,  especially  announcers, 
have  a  better  chance  of  getting  a 
job  in  radio  if  they  have  a  first-  or 
third=class  license.  A  course  in  elec- 
tronics at  a  recognized  technical  in- 
stitute is  probably  the.  best  way  to  ' 
prepare  for -the  FCC  test.  In  addi- 
tion, high  school  courses  in  elec- 
tronics, mathematics,  and  physics 
are  oftenp^wpful  to  persons  who 
plan  tp-^Jui;sue  careers  as  broadcast 
J^chnicians.  . 
* — Emx^Ljobs  as  announcers*in  small 
stations  03«^y  do   not  require 
specjfictraining  or  experience,  but 
an  applicant  must  have  a  good 
voice,  a  broad  cultural  background, 
and  other  characteristics  that  rtfake 
a  dramatic  or  attractive  personality 
Courses  rn  speech,  English,  social 
science,  drama,'and  electronics  are 
helpful  to  persQOiJfeekmg  careers 
as  an;iouncers.  In  addition,  cplfege 
campus  radio  experience, 'Summer 
and  part^tiroe  employment  at  locaf 
-stations,  ari^l^gbod  knowledge-of 
thj^-tCQiwfcrcial  industry  are  ajj^ 
iighly  regarded  as  backgroahds. 
Qualifications    for  admin»tra(tive 


and  sales  jobs  in  broadcasting  are 
similar  i^thosS"  required  b>  other 
cmplo/crs,  a  busb^ess  course  pro- 
gram of  stud)  in  mgh  school  or  a 
college  ,  degree^  ^  .,it>usinesj  or 
management  If*  gooii!«S^repai^tion 
for  such  jobs. 

Most  beginners  start  out  in  small 
stations.  Although  these  stations 
cannot  pa>  high  salaries,  the>  offer 
opportunities  to  learn  the  different 
phases  of  broadcasting  work 
because  lhc>  gcnerall>  use  person- 
nel in  combination  jobs.  For  exam- 
ple, announcer  ma>  perform 
some  of  the  duties  of  a  broadcast 
technician. 

People  in  the  technical  depart- 
ment tend  to  remain  in  this  area  of 
work,  where  thorough  training  in 
electronics  is  essential^  Program 
employees  usually  remain  in  pro- 
gramming work,  although  ^me- 
times  transfers  to  and  from  the  sates 
and    business    departments  are 
made.  Transfers  are  easier  between 
sales   and   business  departments 
because  of  their  close  working  rela- 
tionship; in  fact,  in  the  sm^ll  sta- 
tions, they  are  often  merged  into 
one  department.  Although  transfers 
of  experienced  workers  between 
departments  are  limited  to  the  ex- 
tent not^,  these  distinctions  are 
less  important  in  beginning  and  top- 
level  jobs.  At  the  higher  levels,  a 
station  executive  may  be  drawn 
from  top-level  personnel  of  any  de- 
partment- 

Many  radio  and  television  station 
man^e^^,  consider  training  in  a 
private  vocational  school  to  be 
hellpft4J^or  people  interested  in 
xjaf^j&rs^in  the  broadcasting  indus- 
tfyT  Hojv^r,  before  enrolling  in 
any  )50cational  broadcasting  school, , 
ip^'ctive  students  should  contact 
envplpyers  and  broadcasting  trader' 
organizations  in  their  area  to  deter- 
mine thc-school's  performance  in, 
producing   suitably   trained  can- 
didates. ^  ,  * 

Employment  Outlook 

Emplo>ment^n  the. broadcasting 
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industry  is  expected  to  grow  Caster 
than  the  average  for  all  mdustnes' 
through  the  mid- 1 980  s., Besides  the 


om  growth,  many 
\VfTom  the  need 


job  openings^ 
openings,  will" 
to  replace  ex^^enced  workers 
who  retire,  di^or  leave  the.  indus- 
try for  othef  reasons.  Compeuaon 
will  be  v^^lry  keen  for  entry  jobs, 
especi^    m    the    large  ciues, 
because  of  the  attraction  this  field 
for  young  people. 
New  radio  stauons  are  expected 
to  open,  particulariy  m  small  coit)- 
munities,  and  will  offer  opportuni- 
ties for  some  addiuonal  workers.  In 
existing  radio  stations,  however, 
technological    developments  will 
limit  employment  growth.  For  ^ex- 
ample,   automauc    programming ' 
equip mentj>erm Its  radio  stauons  to 
provide  virtually  unattended  pro- 
gramming. 

*  The  .  numbe'r    of  educational 
television  stations  is  expected  to  in- 
crease as  private  and_^av«rnment 
,  groups  continue  to  expand  in  this 
area.  The  growth  of  educational 
stations  will  increase  job  ofjportuni- 
ties,  especialfyrliKpjogrammiijg,  en- 
gineering, and  station  management 
Cable   television   (CATV)  has 
emerged  as  a  powerfuFnew  force  in 
communications;  and  some  addi- 
tional job  cJpportunities  for  profes- 
sional, technical,  and  maintenancp 
workers  will  be  created  as  CAT^ 
systems  increasingly  originate  and 
transmit  programs.  Many  of  these  • 
nev/  jobs  will,  be  in  small  cities  _ 
where  most  CATV  systems  are 
located  to  improve  television  recep- 
tioj>  in  rural  areas.  By  using  cables 
iristeard  of  airwaves,  CATV  can 
offer  customers  a  larger  selection  of 
stations^ plus  many  additional  pro- 
grams  produced   specifically  for 
cable  television. 

Earnlngrimd  Working 
C«iidHton» 

In  I974^eamings  of  nonsuper- 
visory     -^broadcasting  workers 
averaged  $^5.02  ^n  hour,  nearly  , 
one-fifth  more  ^han  the  average  for 
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nonsiipervisory  workers  in  private' 
industry,  except .  fanning  Salaries 
r^ge  widely  amon^  occupations 
and  locations  in.. the  broadcasting 
industry.  Employees  in  large  cities 
generally  earn  much  more  than 
those  in  the  same  kinds  of  jobs  in 
small  towni.  Wages  also  tend  to  be 
higher  in  large  stations  than  in  small 
ones,  and  higher  in  felevision  than 
in  radio. 

Most  full  time  broadcasting  em- 
ployees have*^a  scheduled  40  hour 
workweek;  employees  in  many 
smalPstationS  work  longer  hours. 
Sales  and  business  employees 
generally  work  in  the  daytime  hours 
common  to  most  office  jobs.  How- 
ever, program  and  engineering  em 
V>lo>ees  must  work  shifts  v^hich  ma> 
include  evenings,  nights,  weekends, 
and  holidays  To  meet  a  broadcast 
deadline,  program  and  technical 
employees  in  the  networks  may 
have  to  work  continuously  for  niany 
hours  under  great  pressure 


Several  unions  operate  m  the 
broadcasting  fieW.  They  are  most 
active  in  the  network  centers  and 
large  station^n  metropolitan  areas. 
The  National  Association  q£  Broad* 
cast  Employees  and  Technicians 
and  the  International  Brotherhood 
of  Electncal  Workers  both  organize 
all  kinds  of  broadcasimg  workers, 
although  most  of  their  members  are 
technicians.  The  International  Al- 
liance of  Theatncal  Stage  ,Em- 
plo>e^s  and  Movmg  Picture* 
Machine  Operators  organizes  vari- 
ous crafts,  such  as  stagehands, 
sound  and  lifting  technicians, 
wardrobe  attendants,  makeup 
artists,  and  camera  operators.  Many 
announcers  and  entertainers  are 
members  of  the  American  Federa- 
tion of  Televisibn  ^nd  Radio 
Artists.  The  Directory  Guild  of 
America,  Inc.  (Ind.)  organizes  pro- 
gran\  directors,  associate  directors, 
and  stage  'managers.  The  Screen, 
Actors  Guild;  Inc.,  represents  t|i€^ 


\ 

fAajonty  pf.entertainer;^  who  appear 
on  films  made  for  television. 

SourcM  of  Additional 
Informafion  ^ 

For  general  information  about 
careers  in  radio  and  fblevision 

broadcasting,  write  to* 

National  Assocution  of  Broadcasten,  1 77 1 
^  N  St  NW,.  Washiniion.  D.C.  20036. 

For  information  aboiit  college 
courses  in  television  broadcasting, 
contact: 

Executive  Secretary,  Broadcasting  Educa* 
uon  Association,  National  As:%:>ciatJon 
of  Broadcasting.  1771  N  St.  NW.. 
Washington,  D.C.  ^0036. 

For  general  information  about 
careers  in  public  radio  ahd  televi- 
sion broadcasting;\vrite  to. 

Corporation' for  Public  BroadcasUng,  888 
16th  St.  NW  ,  Washington.  D.C.  20006. 


OCCUPATIONS  IN  THE  RAILROAD  I^DOSTRY 


The  railroads,  with  their  network 
of  i^orc  than  200.000  miles  of  line 
reach  into  all  parts  of  tlie  country. 
In  1974,  they  carried  over  one  and 
a  half  billion  tons  of  freight  and  274 
million  passengers. 

Trainis  arc  one  of  the  most  effi- 
cient methods  of  transporting  large 
amounts  of  freight  over  distances 
exceeding  several  hundred  miles. 
Locomotives  can  pull  thousands  of 
tons  of  cargo  using  fewer  em-^ 
ployecs  and  far  less  fuel  than  trucks 
and  airplanes.     f  * 
*  With  560.000  worker^  in  1974. 
the  railroads  were  one  of  the  Na-' 
tic(h*s  largest  employers  Railro^  . 
workers  operatfc  trains,  build  and 
repair  equipment  and  facilities,  pro-^ 
vide  services  to  customers,  and  Qol- 
fecf  and  accourtt  for/evenue.'  In 
most  of  these  jobs,  sefiiority  systems 
prevail  with  workers  starting  at  the' 
bottom  and  working  their  way  up.  ^ 

Natur#  and  Location  of  tha 
^nidustry 

The  railroad  industry  is  made  up 
of  "line-haul"  railroad  companies 
that  ti^nsport  freight  and  passen- 
gers, and  switching  and  terminal 
companies  that  provfde  tine^aul 
railroads  wftKservices  at  some  large 
stations  and  yards. 

About  95  percent  of  all  railroad 
emglpyef  s  work  fo^  line-haul  com- 
panies that  handle  about  99  percent  ' 
of  the  i^ustry's  business.  The* 
remainder  work  for  switching  and 
temvnal  companies.  Most  railroad 
revenue  and  emplc^yment  comes 
from  freight,  Passenger  service  has 
declined  ^bstantially  in  the  past  30 
yiars. 

Railroad  workers  are  employed 
in  every  State  except  Hawaii  Large 


numbers  work  at  termmal  pomts 
where  the  railroads  have  central  of- 
fices, y^rds,  and  maintenance  and 
j;epair  shops.  Chicago,  the  hub  of 
the  Nation's  railroad  network,  has 
mdre' railroad  employees  than  any 
other  area.  Many  employees  also 
work  at  the  major  railroad  opera- 
tions  centered  near  New  York.  Los 
Angeles.  Philadelphia,  Mm- 
^  neapolis.  Pittsburgh,  and  Detroit. 

« Railroad  Occupations 

llailroad  workefs.can  be  divicied 
into  four  main  groups.  Operating 
employees;  station  apd  office  w 
ers;  equipment  maintenance  wL.. 
ers.   and  property  mairitenanie 
workers.* 

Operating  employees  make  up  al- 
most one-third  of  all  railroad  work- 
.  ers.  This  grouf^,-  includes  lopomo^ 
tive  engineers,  conductors,  and 
brake  operators:  Whether  dn:'^e 
road  or  at  terminals  and  raijf^d 
yards,  they  Work  together  ^ train- 
fcrews.  Also  included  are  switchten- 
ders  who  help  conductors  and 
brake  operators  by  throwing  track 
switches  in  railroad  yards  and  host- 
lers who  fuel,  check,  and  deliver 
locomotives  frbm  the  engine  hoyse 
to  the  crew.       /    ^  ^ 

One-fourth  of  all  railroad  work^ 
ers  are  station  and  office 
ployecs  who  direct  tratir  movc^ 
nients  and  handle  the  railroads' 
business  iufairs.  Professionals  such 
as  njahagers,  accountants,  statisti-, 
ci^s,  and  systems  analysts  do  ad^ 
ministrative  and  planning  work, 
while  clerks  keep  records,  prepare 
staU$tics,  and  handle  business 
twfnsactiohs  sjiich  as  collecting  bills 
and  adjbsting  claims.  AgenU 
manage  the  biisifless  ^fl^irs  of  the 


•  railroad  station.  Telegraphers  and 
telephoriers  pass  on  instructions  to  ' 
traincrews  and  help  agents  with 
clerical  work. 

More*  tlw  one-fifth  of  all  rail- 
road Ijmployces*  are,  equipment* 
hmntenance*\forkerSj  who  service 
and'  repair  locomotives  and  cars. 
This  group  includes  car  repairers, 
machinists;  electrical  workers,  ^ 
sheet-metal  workers,  boilcrmakers, 
and  blacksmiths. 

Property  m^aintenance  workers^  ' 
who  make  up  about  one-sixth  of^all 
railroad  employees,  buUd  and 
repair  tracks,  tunnels,  signids,  and 
other  railroad  property.  Track 
workers  repair  tracks  and  road- 
beds.'Bridge  and  building  workers 
construct"  and  .repair  bridges, 
tunnels,  and  other  structures  alpng 
Ihe  right-of-way.  Signal  worj^rs  in- 
stall and  service  the  railroads'  vast 
network  of  signals,  including  high- 
way^*-crossing  protection  devices. 

The  accompanying  chart  shows  f 
the  nupibcr  of  workers  in  major 
railroad  occupations  in  ^  1974'. 
Detailed  information  abput  some  of 
these  occupations  is  given  else- 
where jn  the  Handbook, 

Training.  Othar  Qualtficatlona/ 
and  Advancamtnt 

Most  beginning  railroad  wx)r 
are  trained  on  the  job  ^ 
perienced  employees.  Training  for 
some  office  and  maintenance  jobs  it 
available  in  high  schools  and  voca^ 
tionaj  schools.   Oniversities  and 
tecffnical  ^hools  offer  ^courses  in 
raccounting,    engineering,:  .  traffic 
managementj^anipbrtation,  and 
other  subje6ts  which  arc^uable  to 
^  professional  and  technical  workers. 
N^s^^ployees  in  some  occupa- 
tiofis,  especially  those  in  opeVating 
y^rviccjobs  such  as  locomotivis  en- 
*  gineer,  start  as  "extra  bo^d"  wcHrk- 
ers.  They  substitute  for  re^lar 
NVOrfcers  Who  are  on  vacation,  ill,  or 
absent  for  other  reasons.  TJjey  also 
may  b,e  called  when  railro»j  traffic 
iilcreases  temporarily  or  seasonally. 
Extra  board  workers  with  enough 
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call>*,  vviU  reduce  the  need  for  cleri 
cal  worReVs 

*  Most  people  working  in  pas- 
senger'^lservice  may  eventually  work 
for  AMTRAK,  the*  National  RaiF- 
road'  Passenger  Corporation, 
created  in  1971  to  revive  passeiigcr 
service  trains  However,  it  will  take 
years  to  darry  out  the  AMTRAJK 
program,  and  it  is  too  early  to  deter- 
mine its  effect  on  these  jobs 

Earnings  and  Working 
Conditions 


seniority  move  to  regular  assign- 
ments as  they  t>ecome  available. 
The  length  of  tirtie  on  the  extra 
board  varies  according .  to  the 
number  of  available  openings. 
Some  workers  do  npt  receive  .regu- 
lar assignments  for  many  years.^  .  ^ 

Beginners  in  sho^  trades  usually 
are  fiigh  school^raduates  with  no 
previous  experience,  although  some 
shop  Laborers  and  ^el^^rs  are 
promoted  to  the  trades.  Sh^pwock- 
ers  serve  apprenticeships  that  last 
3  'to  4  years,  depending,  on  how 
much  previousr  work  Experience  tbe 
apprentice  has. 

Most  applicants  for  railroad  jobs 
must  pass  physical  examinations. 
Those  interested  in  traincrew  jobs 
ncied  '  excellent  hearing  and 
eyesight.  Color-blind  persons  are 
not  hired  as  locomotive  engineers 
or  br^ke  operators  or  for  any  oth^r 
jobs  that  involve  interpreting  rail- 
road signals. 

Railroad  workers  are  promoted 
on  the  basjs  of  seniorit]^  and  ability. 
Job  openings  ar^  posted  on  bulletin 
boards  and  workers  may  bid  for 
them.  The  worker  highest  ori  the 
seniority  list  usually  gets  the  joD.  To' 
bc^  promoted,  however,  workers 
nmy  have  to  qyalify  by  passing  writ- 
ten,  oral,  and  practical  tests.  Ad- 
vancememjn  train  and  engine  jobs 


IS  along  established  lines.  All  con- 
ductors, for  example,  are  chosen 
from  qCiaJified  brakt  operators. 

Besides  determining  <idvance- 
ment  procedures,  seniority  also 
gives  workers  some  choice  of  work- 
ing condrtions.  A  telegrapher,  for 
instance,  may  hkve  to  work  several 
years  on  the  night  shift  at  out-of- 
the-way  locations  before  finally 
getting  a  day^  shift  assignment  near 
\]ome. 

Employment  Outlook 


Nonsupervisorv  ra»lroad  em- 
ployees averaged  S5  6^  an  hour  m 
19"4  dboux  one-third  higher  than 
xhc  average  for  all  nonsupervisorv 
v^orkers  m  private  industry,  ej;^ep! 
farming  Edrnings  of  railroad  wor- 
kers vary  widely,  however,  depend- 
ing on  the  occupation  For  exaip- 
ple,  in  1974  average'  hourly 
earnings  for  locomotive  engineers 
in  passenger  service  werfe  SI0  55; 
for  freight  service  brake  operators 
$6  73;  for  railway  clerks,  "fs  61; 
and  for  track  gang  members,  54  95 
Regional  wage  differences  are 
much  less  in  railroading  than  in 
other  industries  because  of  na- 
'tionally  negotiated  labor  contracts 

Most  railroad  employees  work  a 
5-day,' 40-hour  week,  and  receive 
prernium  pay  for  overtime.  How- 
ever, operating  employee^,  st^ition 
agents,  and  telegraphers  and 
telephoners  often  wbfk  nights, 
weekends,  and  holidays  Extra 
board  workers  may  be  called  at  any 


The  longrun  decline  in  railVoatf 
employment  is  expected  to  cor^-. 
tinue  th7o>igh  the  mid-l980's,  but 

.  at.a  d'ecreasing  rate.  Nevertheless;, 
thousands  of  job  opportunities  m\U-^\^^  ^"^8^        building  workers, 
develop  each  year  as  the  industry    ^8"^  installers,  and  track  workers 
replaces  some  experienced  workers 
who  retire,  die,  or  transfer  to  other 
fields  of  work.  * 
'Despite  an  expected  irrcr'ease  in 

'freight  traffic,  railroad  employment 
will  decline,  mainly  as  a  result  of  in 

'(:reased  worl^r  productivity  due  to 
technological  innovations.  For  ex- 
ample, autorpati^  classification 
systems  are, installed  in  riiore  yards, 
Te*wer  yard  workers  Will  be  needed 
toJasse^pMfid  disassemble  trains 
The  instSN^Ilt  of  wayside  scan- 
ner's, which  identify  cars  electrotlT 


may  work  away  from  hom?  for  days 
at  a  time 

Sources  of  Additional 
Information 

Additional  information  about  oc- 
cupations in  the  railroad  industry 
may  be  obtained  from  local  railroad 
offices.  For  general  information 
about  the  industry,  write  to. 

As&ociatioo.  of  Amenc^n  Raitroa<ls,  Amer- 
lean  Railroads  Building,  1920  L  St. 
NW, Washington, DC  20036 


*About  600  rnillion  local  and  long 
distance  telephone  calls  arc  made 
daily  in  the  United  States  and  over- 
seas In  1974,  approximately 
975.000  employees  provided  this 
daily  service. 

The  telephone  industry  offers 
steady,  year-round  employment  in 
many  different  jobs.  Some  jobs, 
such  as  telephone  operator  an^Ie 
clerk,  can  be  learned  in  a  few 
weeks^ Qtners,  such  as  installer  and. 
repairer,  require  many  months. 

Naturt  and  Location  of  the 
Industry 

Providing  telephone  service  for 
the  many  millions  of  residential, 
commercial,  and  industrial 
customers  is  the  main  work  of  the 
Nation*s  telephone companies 
More  than  144  million  telephones^ 
were'in  use  in  the  United  States  in 
1974. 

Telephone  jobs  are  found  in  al- 
most^ every    community  Most 
telephone  workers,  however,  work 
in  cities  having  large  concentrations 
of  industrial  and  business  establish- 
ments The  nerve  center  of  the  local 
telephone-system  -is-ttmrentpaf  of- 
fice that  has  the  switchiogfequip- 
ment  through  which  a^telephone 
may  be  connects  -vflth  any  other 
telephone.  Every^all  travels  from  ' 
the  caller  through  wires  and  cables  ' 
to  ihfi  cable  vadt  in*  the  central  of- 
fice. Thousands  of  pairs  of  wires  fan 
out  from  the  cable  vault  to  a  dis- 
tributing frame  where  each  set  of 
v^ifes   is   attached   Co,  switching' 
equipment  Elefctromechanical  ^nd 
electronic  switchka^— ^equipment 
make  connections  automatically.  In 
a       remaining  switchboards  and 
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in  unusual  situations  an  x^perator 
makes  the  connection. 

Some    customers    make  and 
receive  more  calls  than  a  single 
telephone  lipe  can  handle.  For  this 
.  larger  volume  of  calls,  a  system 
somewhat  similar  fb  a. miniature 
cential  office,  may  be' installed  on 
the    customer's    premises.  This 
•  system    is    the    private  branch 
exchange  (PBX),. usually' found  in 
office  buildings,  hotels,  department 
'  stores,  arid  other  business  finps. 
•A  newer  type  of  service  is  called 
CENTREX,^  in   which  .  incoming 
calls  can  be  djfiled  to  any  extension 
without  an  Operator's  assistance, 
and  outgoing  and  intercom  calls, 
can  be  "dialed  by  the  extension 
users.   This   equipment   can  be 
located  either  on  telepljoae  com- 
pany premises  of  on  thexpstomer's  - 
premises.  CENTREX  is  currently 
replacing  PBX  io  fJbpi^larity  among 
business  and  industrial^ ^sers  which 
handle'a  very  farge ^volume  of  calls. 
However,  PBX  is  still  more  popular 
with  smaller  users. 

Other  communications  services 
provided  bf  telephone  companies 
include  conference  equipment  in- 
stalled at  a  PBX^o  permit  conversa- 
tions among  several  telephone  users 
simultaneously;  mobile  y^dio- 
telephones  in  automobif^^fboats, 
airplanes  and  trains,  and  telephones 
equipped  to  answer  calls  automati- 
cally and  to  give  and  take  messages  , 
by  recordings.  / 

Telephone  companies  also  buflcf 
and  maintain  most  of  the  v^t  net- 
work of  cables  and  radio-relays 
systems  for  communications  serv- 
ices, ^including  those  joining  th6 
thousands  If  broadcasting  .stations* 
alt  over  thf-Kation.  These  services. 
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are  leased  to  networks.and  thefr  af- 
filiated stations.  Telephone  compa- 
nies also  lease  data  and  privafe^re 
services  to  business  and  govern- 
ment offices^.  , 

The  Bell  System  owns  about^ 
out  of  5  of- the  Nation's  domestic 
telephones.  Independent  telephone 
companies   own  the  remainder. 
There  are  approximately  1,655  in- 
dep<5ndent  telephone  companies  in 
the     United     States.  >  General 
Telephone"  and  Electrbnics  Corp.  in 
Stamford,  Conn.,  United  Utilities, 
Ine.in  Kansas  City,  and  ConUnental 
telephone  Corp.  in  Chantilly,  Va. 
service  about  2  out  of  every  3 
telephones  owned' by  independent 
companies.  * 

Telephont  Occupationt 

Although  the  telephone  industry 
'  requires  workers  in  many  different 
occupations,  telephone  craft  wor- 
kers and  operators  ^ake  up  mpfe 
than  one-half  of  all  workers.  -{See  , 
accompanying  chart.) 

Telephone  craft  workers  install, 
repair,  and  maintain  telephones,  ca- 
bles, switching  equipment,  and 
message  accounting  systems.  These  . 
workers  can  bfe  grouped  by  the  type 
of  work  they  perform:  construction 
workers  place,  splice,  and  maintain 
telephone  \yires  and  cables;  instal- 
lers jnd  repairers  place,  maintain, 
and  repair  telephones  and  private 
branch  exchanges  (PBX)  in  homes 
and  offices  and  other  places  of  busi- , 
.ness;  and  central  office  craft  work- 
ers test,  maintain,  and  '  repair 
equipment  in  central  offices.  < 

Operajors  make  telephone  con- 
nections; assist  customers  .jn^pe- 
cialized  services,  such  as  reverse^ 
chargfe  calls;  and  give  telphone  in- 
formation. Detailed  discussions  of 
telephone,  cra^t  occupatiorfs  aod  • 
lelephoi^e  and  PBX  operators  are 
presented  elsewhere  in  the  Hand- 
books * 

'More  than  one-fifth,  of  all 
telephone  industry  employees  are 
clerical  .  workers.  They,  include 
stenographers,      typists,     book-  . 
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Source:  BiMhrnje^JUbcCSpK^fi^pir  "  ' 

keepers,  office  ma^chine  dnd  com- 
puter operators,  keypunch  ope_^ 
tors,  *  cashiers,  recepiioijists,  fi!e 
clerks,  accountmg  and  auditing 
clerks,  and  payroll  clerks.  Clencal 
worker?  ke^p  records  of  services, 
make  up-  and  send  bilk  to 
customers,  and  prepare  statistical 
and  other  reports.  * 

About  one-tenth  of  the  industry's 
etnployecs  are  professional  work 
ers.  Many  of  these  are  scientific 
and-tcchnioal  personnel  such  as  en- 
gineers and  drafters.  Engineers  plan, 
cable  and  microwave  routes,  cen- 
tral office  and  PBX  equipment  in- 
stallations, new  buildings,  the  ex^ 
*pansion  of  existing  structures,  and 
solve  other  engineering  problems. 

Some  engineers  also  engage  in 
research  and  devclojjitfent  of  new 
equipment.  Many  top^managers  and 
-administrators  have  engineering 
backgrounds.  Other  professional 
-  a^id  technical  workers  arc  accoun- 
tants, personnel  an.d  fabbr "relations 
workers,  public  relations  specialists 
and  publicity  writers, .  computer 
systems  analysts,  computer  prb- 
^jcrammers,  aftd  lawyer*. 

Nearly  one-tenth  of  the  milustry's 
employees  ar,c  business  and  sales 
represcnlaiives  who  sell  new  com- 
munications jcryices,  directory  ad-- 
vertijing,  and  handle  requests,  for 


instalhng  or  discojitinuing 
telephone  service.  / 
Abgut  3  percent  of  the  industry's 
workers  mamtain  buildings,  officest 
and  \varehousei.  operate  and  serv- 
ice rnotor  vehicles;  and  do  other 
maintenance  job$  in  offices  an^ 
plants.  Skilled  maintenance  work- 
ers include  stationary  engineers, 
carpenters,  '  painters,  ejectricians, 
and  pHimbers.  Other  workers  em- 
ployed by  the  telphone  industry  are 

*  janitors,  porters,  and  guards. 

Empioymtnt  Outlook 

^Telephpne  industry  employment 
1s  expected  to  increase  about  as  fast 
as  the  average  for  all  industries 
through  the  mid-1980*s.  In  addition 
to  the  jobs  from  employment 
growth,  tens  of  thousands  of 
o^nings  will  arise  each  year 
because  of  the  need  to  replace  ex- 
perienced woricers  ^ho  retrre,  die,' 
or  leave  their  jobs  for  other  reasons. 

Employment  will  grow  primarily 
because    rising  .  population  and 

*  higher  incomes  Will  increase  the 
need  for  telephone  service.  Greater 
-demand  for  transmission,  of  obm-^ 
puter-proCess^  4^ta  and  other  in- 
formation via  telephone  compaiiy 
lines  also  'wiH  stimulate  emplcrji' 
ment  gro>irth.  Laborsavjng  innova- 


uons.  however,  will  keep  employ* 
.ment  from  growing  as  rapidly  as 
telephone  service 

Employ frtem  of  t^l^phrtnf  npgTa-^ 
tors  IS  expected  to  decline  sUghtI> 
If  the  trend  in  the  number  of 
telephone  '  companies  chargmg 
customers  for  directory  assistance 
'>calls  coi}tinues,  more  people  wfll 
dial    numbers    direct    and  use 
telephone   directories   to  locate 
needed  numbers,  thus  reducing  the 
need  for  operators  Technological 
innovations  will  restrict  employ 
meni  growth  in  some  skilled  crafts 
For  example,  mechanical  improve 
ments,  such  as  pole  lifting  equip- 
ment and  earth-bonng  tools,  will 
limit  employment  of  line  installers 
by  increasing  their  efficiency.  On 
the*other  hand,  new  technology  is 
expecte'd  to  increase  the  demand 
for  engineering  and  technical  per- 
sonnel, especially  electrical  and 
electronic  engineers  ^nd  lechni- 
ciaiis,  computer  pfogrammers,  and  - 
systepis  analysts  -  Employment  in 
administrative  and  sales  occupa- 
lions  wifl  rise  as  teftg)hone  business 
increases. 

Earnings  and  Woridng 

Conditiona  '  ^ 

In  1974  earnings  for'nonsuper- 
visory  telephone  employees 
averaged  $5.08  an  hour.  In  com- , 
pafison,  nonsupervisory  workers  in 
all  private  irtdustries,  except  farm- 
ing, averaged  $4.22ran  hour 

In  early  1974,  basic  rates  ranged 
from  an  average  of  $3.40  an  hour 
for  telephone  operator  trainees  to  * 
$9.56     for     professional  and 
semiprofessional  workers. 

A  telephone  .employee  usually 
starts  at  the  minimum  wage  for  the 
particular  job  Advancement  from 
the  starting  rate  to  the  maximuip  ^ 
rate  generally  takes  5  years,  but 
operators  and  clerical  employees  of 
some  companies  r^ay  reach  the 
maxim^p  rate  in  4  years. 

More  tHaii  two-thirds  "of  the 
workers  in  the  industry,  mainly 
telephone*  operators  and  craft- 
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^  workers,  arc  members  of  labor 
unions.  The  two  priocipal  unions' 
rrjpresenting  workers  id  ihe  tele- 
*  phone   industry  are   the  Com- 
^manicaiions  Workers  of  America 
ah'd  the  IntcmationaJ  Broiherfiood 
of  Electrical  Workers,  but  many 
K    other  employees  are  members  of 
\  iWf^^  Tn?fepen(lent  unions  whicTT 
^  Jbrm  the  Alliance  of  Independent 
Telephone  Unions.  " 

Uhion  contracts  govern  wage 
rates,  wage   increases,  and  ifie 
amount  of  time  required  to  advance 
i«i»from,oae  step  to  the  next  for  most 
'  telephone  workers  The  contracts 
'  :also  call  for  extra  pa>  for  v^ork 
beyond  the  normal  6  to  «  hours  a 
day,  or  5  days  a  week,  and  for  all 
Sunday  and  holiday  work  Most 
contracts  provide  a  pa>  differential 
for  night  work. 

Overtime   work   sometimes  is 
required,  especially  during  emer- 
agencies,  such  as  floods,  hurricanes. 


ot    bad     storms.  *  During  an 
'•emergency  call^ui,"  which  is  a 
short-notice  request  to  report  for* 
work  during  nonscheduled  hours, 
workers  are  guaranteed  a  minimum 
period  of  pay  at  the  basic  houriy 
r^J*--Tw^  time  be^wpen  jobs  is. 
couhtc^  as  worktim^  for  oraff  ' 
*vorKersilnder  some  contracts. 

Paid  vacations  are  granted  ac» 
cording  -  to  length  of  service. 
Usually,  contracts  provide  for  a  I- 
week  vacauon  beguinmg  with  6 
months  of  service,  2  weeks  for  I  to 
7  years,  3  weeks  for  8  to  1 5  years;  4 
\^eeks  for  16  to  24  years,  and  5 
weeks  for  25- ye^  and  over.  De- 
pending on  !ocal%,  holidays  range 
from  9  to  II"  days  ^  year.  Most 
telephone  workers  are  covered  by 
paid  sick  plans  ancLgroup  insurance 
which  usually  proWe  sickness,  ac- 
cident, and  deaUi  benefits,  ^md 
retirement  and  disability  pensjqns. 
The  telephone  industry  has"  one 
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of  the^cst  safety  records  in  Amer- 
ican industry.  The  nuinbcr  of  dis- 
ablmg  mjunes  has  been  well  below 
the  average. 

6ourcM  oY  Addtttortal 
«  InfontnlteR 

More  details  about  employment 
ojJportunities  are  available  from  the 
telephone  company  in  your  com- 
munity or  local  offices t)f  the  unions 
that  represent  telephone  workers.  If 
no  local  union  is  listed  in  the 
tetephone  directory  write  to. 

AUancc  of  Independent  Telephone  Urooni, 
PO  Box  5462.  Harodeg,  Conn.  r65I8 

Commumcation  Worlen  of  Amenca,  1925 
KSx  ^  ."Washingtoc,  D.C.  20006. 

Intcmaiional  Brotherhood  of  Elcctncal 
workere,  1200  1 5th  St  NW.,  Washmf- 
ion.  D.C.  20005. 

United  Stoles  Independent  Teiepbooe  A$- 
Jocation.  liov  K  St  NW .  Suite  1201. 
Washington,  D.C.  20006. 
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OCCORATIONS  IN  THE 
TRUCKING  INDUSTRY 


In  1974,  the  trucking  in^fustry 
employed  approximately  1  2  mil- 
lion workers— mo^-e  th^  *the  rival 
rail,  air,  and  pipeline  tran^rtation 
industries  combined  I^  ts  a  mjjor 
employer  of  persons  not  planning  to 
attend  college,  since  nearly  90*per' 
cent  of  Its  employees  are  height 
handlers,  drtvers,  truck  main- 
tenance personnel,  or  clencal  wor- 
kers, who  only  require  a  high  school 
education.  1  - 

Nature  and  Locttton  of  tha 
.  Industry ' 


The  trucking  industry  is  made  up 
of  companies  that  sell  transporta- 
tion and  storage  services^  Although 
many  trucking  coltt^dcs  ,  serve 
only  a  smgle  city  andHU  suburb^, 
and  others  carry  goods  only 
between  distant  cities,  most  large 
trucking  firms  provide  both  types  of 
service.  Moreover,  some  firms 
operate  one  type  of  truck  and 
cializc  in  one  type  of  product  For 
example,  they  may  carry  steel  rods 
on  flat  trailers<pr  ^rain  in  open  top 
vans.  In  addition,  trucking  compa^ 


flies  may  operate  as  ciiber* contract 
or  common  carriers.  Contract  car- 
riers  haul  commodities  of  one  or  a 
few  shippers  exclusively;  common 
ca^^ers  serve  the  general  public. 

The  mdXistry^  employment  is 
concentrated  in  a  /elatively  small 
number  of  large  compames.  Almost 
half  of  the  industry's,  workers  are 
employed  by  less,tt^an  10  percent  of 
the  compamcs.  On  the  other  hartd, 
a  large  proportion  of  companfes  arc 
small,  particularly  those  whifh 
serve  a  single  city.  Many  companies 
are  owner-operated,  and  the  owner 
does-the  driving.  ^ 
Trucking  industry  employees 
work  ia.xities  and  towns  of  all  si2es 
^and^are  distributed  much  the  same 
as  the  Nation's  population. 


Occupations  in  tha  Indutt] 

bout  three-fourths^  of  all 
trucking  mdustry  en>pT^ees  have 
blue-collar  jobs,  including  about 
600v000  truckdnvers.  Other  impor- 
tant blue-collar  occupations  are 
material  hairdle^  mechanic^ 
washers  and  lubricators,  and  super- 
visors. Most  white-collar  employees 
are  clerical  porkers,  ^uch  as 
secretaries  and  rate  clerics,  and  ad« 
ministrative  personnel,  such  as  ter- 
minal managers  and  accountant^. 

Tfie  duties  and  training  require- 
ments of  some  of  the  important  oc- 
cupations are  described  briefly 
the  following  sections. 


fn* 


OrtvM  *1(««p  oil  tnieMna**  in  all  kM«  of 
wo«lh«r. 


Tmckdriving  Occupations.  More 
than  jialf  of  the  iiKluitry's  em- 
ployees are  drivers.*  Long^tance 
truckdriven^tb.O.l.  904.883) 
'  spend  nearly  all  their  working  hours 
driving  lax^e  ^cks  or  tractor 
trailers  betw^  terminals.  Some 


driven  load  and  unio 
truclcs;  usuaBy,  however,  ot^ 
ptoyecs   do    tins  work«. 
tmcUrivcn^    (D.O.T.  906.81^^. 
operate  tracks  over  short  <^^ca^^ 
>  usuaDy  within  one  dtyjjjd-ro  sub- 
urbs. Jl>ey  pic*  ttp-g6ods  from.  aOnd 
deBver  'goods  to,  tnxckmf  ter- 
minals, businesses,  axKi  homes  Jn 
thearea. 

Oencal  Occupations.  Abo^t  1  out 
of  every  8  of  the  industry's  em- 
ployees is  a  clerical  worker.'  Magy 
haye  general  clerical  joBs,  such  as 
secretary  or|^lerk-typist,  which  al'e 
common  to  all  industries.  Ottiers 
have  specialized  jobs.  For  example, 
dispatchers  (D.O.T.  919.168)  coor- 
dinaH^e  movement  of  trucks  and 
frei^rlnto  and  out  of  terminals; 
make  up  Ibads  fdr  specific  destina- 
tions; assign  drivers  and  develop 
delivery  schedules;^  h|«dlc^ 
customers'  requests  for  pickup  of 
freight,  and  provide  information  on 
deliveries.  Claims  adjusters  (D;O.T. 
241.3^8)  handlfrjclaims  for  freight 
lost  or  damaged  during  transit 
clerks  (D.O.T.  222.488) 
forms  that  list  details>»f 
freight  shipmcn^rPans-order  clerks 
(D.O.T.  223.387)  supply 
mechanics  with  repIau^ement  parts 
for  trucks,  they  also  take  care  of 
most  of  the  clerical  duties  needed 
to  maintain  a  truck  repair  shop. 

Administrative  and  Related  Occupa- 
tions. More  than  1  out  of  IS  em- 
ployees is  an  administrator.  Top  ex- 
ecutives manage  companies  and 
make  policy  decisions.  .  Middle 
managers  siq>ervise  the  operation 
of  individual  departments,  ter- 
minals, or  warehouses.  A  small 
number  of  accountants  and  lawyer^ 
are  employed  by  these  companies. 
The  industry  idso  empfeys  sales 
repr^ntatives  to  solicit  frAght 
•  bustneu. 

Material  HandUng  Occupations. 
About  1  out  of  12  employees  moves 
freight  into  and  out  of  trucks  and 
warehotises.  Much  of  this  work  is 
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AsMmblfng  loads  In  advanct  ptrmlU  truckt  to  bt  loadtd  quickly. 


done  by  material  handUn  (DOT 
929  887)  who  work  m  groups  of 
three  or  four  jinder  the  direction  of 
a  dock,  supervisor  or  gang  leader 
Material  handlers  load  and  uTiload 
freight  with  the^aid  of  handtrucks. 
conveyors,    and    other  devicesv 
Heavy  items  are  moved  by  po\iek 
truck  operators  (DOT   922. 883^ 
and     crane     operators  (DOT 
921  280)  Gang  leaders  determine 
the  order  in  which  items  wiir  be 
loaded,   so    that^  the    cargo  is 
balanced  and  items  to  be  unloaded 
first  are  near  the*  truck's  door 
Truckdrivers'     helpers  (Q-QT 
^  905. 8B7)  travel  with  drivers  to  un- 
load and  pick  up  freight  Occa- 
sionally, helpers  may  do  relief  driv- 
ing. 

TruA  *  Maintenance  Occupations 
About  I  out  of  every  20  employees 
takes  care  of  the  trucks  Truck 
mechanics  (D.O.T.  620  281)  keep 
trucks  and  trailers  in  good  running 
condition.' Much  time^  is  spent  in 
preventive  maintenance  to  assure 
safe  operation,  to  check  wear  and 
damage  to  parts,  and  to  reduce 


breakdowns.  When  breaRdowns  do 
occur,  these  workers  determine  the 
cause  and  make  the  necessary 
repairs.  Truck  mechanic  *  helpers 
(DOT.  620.884)  and  apprentices 
assist  experienced  mechanics  m  in- 
spection and  repair  work.  Truck 
lubricators  and  washers  (D.O.T. 
915.887  .  and  919.887)  clean, 
lubricate,  and  refuel  truciCs,  change 
tires,  and  do  other  routine,  mam- 
tenance. 

Tratalng,  Oth«r  Qualifications, 
and  Advancamant 

Workers  in  blu^-collar  occupa- 
tions .usually  are  hired  at  the  un- 
skilled level,  as  material  handlers, 
truckdrivers'  helpers,  lubricators, 
and  washers.  No  formal  training  is 
required  for  these  jobs,  but  many 
employers  prefer ,  high  school 
school  graduates.  Applicants  must 
be  in  good  physical  conditipn.  New 
errtployees  work  under  the 
.guidance  of  experienced  workers 
and  supervisors  while  learning  theii 
jobs;  4his  usually  takes  no  more  • 
than  a  few  wee^s.  As  vacancies 
occur,  workers  advance  to  more 
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skilled  blue-collar  jobs,  such  as 
^wer  irnpk  operator  and 
truckdnver  Th^  ability  to  do  the 
joix  and  length  'of  servict  with  the 
firm  are  the  primary  qualifi(ywo» 
•for  promotion  MateriaJ^iriiandlers 
who  demonstrate  sapcmsor>  abih 
ty  can  become  gang^^aderj  or  dock 
supervisors. 

Oualifications  for  iruckdnving 
jobs  vary  and  depend  on  individual 
employers,  the  type  of, truck,  and 
other   factors    In   most  States, 
drivers  must  have  a  chauffeurs 
license,  a  commercial  driving  per- 
mit obtained  from  State  motor  vehi- 
cle departments  The  L\S.  Depart- 
ment of  Transportation  estabfishes 
minimum  qualifications  for  long- 
distance drivers.  They  must  be  at 
least  21  years  oW.  be  able-bodied, 
have-:gc>pd  hearing,  and  have  at 
least  20.^4<Wision  with  or  without 
glas^.  However,  tnany  firms  wrill 
not  hire  driv^  under  25  years  of 
age.  Drivers  also  must^  able  to  • 
read,  speak,  and  write  Engfi*  well 
enough  to  complete  rltquired  re- 
ports. Drivers  must  have  good  dnv- 
ing  records.'  ,  \ 

People  interested  in  prpfes^onal 
driving  should  take  the  dnver-tram- 
ing  courses  offered  by  ^any  high 
schools.  A  course  in  automotive 
mechanics  also  is  helpful.  Private 
truckdriving  tr^nhig*  schools  offer 
another  opportunity  to  prepare  for 
a  driving  job.  However,  completion 
of  su'Ch  a  course  does  not  assure 
employment  as  a  driver. 

Most  truck  mechanics  learp  their 
skills  informally  on  the  ^  job  as 
helpers  to  experienced,  mclchaniq^. 
Others  complete  formal  apprentice- 
ship programs  which  generally  last 
'4  years  and  .  include  on-the-job 
training  and  related  classroom  -in- ' 
stniction.  Unskilled  wxjrkcfs,  such 
as  lubricatoii^-  and.  Washers, 
►frequently  are  promoted  to  job*  as 
helpers  and  apprentices.  However, 
many  firms  will  hire  inexperienced 
people,  especially  those  who  ))ive 
completed  courses  in  automotive 
mechanics,  for  hefper  or  apprentice 
jobs. 
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Lubncato^  he)^  k^p  the  trucks  in  goo^  operating  condition. 


Cumpleiion  of  commercial  cour'> 
in  high  School  or  in  <x  pn^dfe 
buMncbb  School  IS  abuall>  adetjudle 
fur  entrv  inlu  general  clenc<il  occu- 
pations such  as  seci'etai')  or  typist 
Additional  on-the-jo^  training  is 
needed  for  specialized  clerical  oc 
cupations  si/ch  as  claims  adjuster 

Generally,  no  specialized  educa- 
tion IS  needed  for  dispatcher  jobs 
Openings  are  filled  b>  truckdruers, 
claims  adjusters,  or  other  v^orkers 
who  know  their  company's  opera- 
tions and  are  familiaf  v^ith  State  and 
Federal  driving  regulations.  Cati- 
didates  may  improve  their  ^ualifi 
cations  by  taking'college  or  techni 
cal  school  courses  »n  transporta 
tion. 

Admmistrative  and  saJcs.  posi 
tions  frequently  ^re  filled  by  college 
graduates  who  have  majored  in 
business  administration,  marketing* 


accounting,  industnal  relations,  or 
transportation.  Some  "companies 
have  management  training  pro- 
grams for  college  graduates  in 
which  trainees  work  for  brie/ 
periods  in  various  departments  to 
get  a  broad  understanding  of 
*  trucking  operations  before  they  arc 
assigned  tQ  a  particular'department. 
High  school  graduates  may  be 
promoted  ,to  administrative  and 
sales  positions. 

Empioymtnt  Outlook 

Employment  m  the  trucking  in 
dustry  is  expected  to  grow  about  as 
fast  as  the  average  for  all  industries 
through  the  mid-19B0's.  In  addition 
to  the  large  number  of  job  openings 
coated  by  employment  growth, 
thousands  more  will  anse  as  ex- 
perienced workers  retire,  die,  or 


transfer  to  othec  fields,  tlic  number 
of  jobs  may  vary  from  year  to  year, 
^owe^er.  because  the  amount  of 
freight  fluctuates  with*  ups  and 
dbwns  in  the  economy. 

Trucks  carry  virtually  all  freight 
for  local  distnbujtion  arui  a  great 
dfeal  of  freight  between  disunt  cit- 
ies. As  the  volujne  of  freight  in- 
creases with  the  Nation '^'economic 
growth,  employ merit'in  the  trucking 
iiTciustry  will  rise  More  employees 
also  will  be  needed  to  serve  the' 
.  many  factones*  warehouses,  stores 
and  homes  being  buiA  whor^  rail 
road  transportation  is  not  available 

Employment  will  not  increase  as 
fast  as  the  demand  for  trucking 
services  because  *  lechnologjcal 
developments  and  a  continued 
trend  toward^4firger,  more  efficient 
firms  wrifl  increase  output  f>er  '/ 
wdrker  As  a  result  of  these 
developments,  rates  of  growth  wilf^ 
vary  among  occupations.  Employ- 
ment of  material  handlers,  for  ex- 
ample,^ is  expected  to  increase 
slowly  because  pf  more  efficient 
•  freight-handling  me^ods— such  as 
conveyors  and  draglines  to  move 
freight  in  and  out  of  terminals  and 
warehouses.  On  the  other  hand, 
employment  of  accoun^tants,  per- 
sonnel workers,  clerks*  and 
mechanics  is  expected  to  increase 
rapidly  as  firms  increase  in  size  and 
are  able  to  employ  more  of  the^e 
specialists. 

V 

Earnings  and  Working 
Condftlont 

In  1974,  nonsupcrvisory  workers 
in  the  trucking  industry  averaged 
S5.79  an  hour,  compared"  with 
$4.22  an  hour  for  their  counter- 
parts in^ll  private  industry,  except 
farming.  Earnings  are  relatively 
high  in  the  trucking  industry, 
because  highly  paid  drivers 
represent  a  large  proportion  of  em- 
ployment, many  long-distance  ' 
drivers  earn  more  than  $300  a 
week. 

Most  employees  are  paid  an 
hourly  rate  or  a  weekly  or  monthly 
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salary  However,  truckdrivcrs  on 
the  longer  runs  gejmally  are  paid 
on  a  mileage  basis  while  driving. 
For  all  other  worktimc,  (hey  are 
p^id  an  hourly  rale.  . 

Working  conditiom  vary  greatly 
amorfg  occuf)ations  in  the  industry. 
While 'drivers  niay  experience  nerv- 
ous" strain  from  nianeuvrring  large 
trucks  in  fast-ipoving  traffic,  more 
comfortable  seating,  power  steer 
ing,  and  air-conditioned  cabs  have 
reduced  ^physical   strain  Long- 


equipment  have  reduced  some  of 
the  heavier  lifting  and.  made  the 
wbrk  easier  and  safer.  Truck 
mechanics  and  other  maintenance 
personnel  may  have  to.work  in  awk- 
ward or  cramped  positions  while 
servicing  vehicles,  and  frequently 
*g6t  dirty  because  of  the  grease  and 
oil  on  ther  trucks.  In  addition,  mo^t 
maintenance  shops  are  hot  m 
summer  and  drafty  in  the  winter. 
Mechanics  ■  occasionally  make 
repairs  outdoors  when  a  truck 


distance  drivers  frequently  work  at  ^  breaks  down  on  the  road 


night  and  niay  spend  time  away 
frbm  home;  local  drivers  usually 
work  during  the  day  Material  hao- 
dlers  and  truckdrivers'  helpers  have' 
strenuous  'jobs,  although  conveyor 
systems  and  other  freight  handling 


Many  lar^e  organizauons'  operate 
around  the  clock  and  require  some 
material  handlmg  and  majntenance; 
personnel  to  work  evenmgs,  nights, 
and  weekends.  "* 
A  large  number  of/trucking  in- 
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dustry  employees  are  members  df 
the.  International  Brotherhood  of 
Teamsters,  Chauffeurs,  Ware- 
,  housemen  and  .Helpers  of  America 
(Ind).  . 

* 

•4 

SourcM  of  Additional 
l^ormation. 

*  ♦ 
For. general  .infonhation  about 
career  opportunities  in  the  trucking 
industry,  write  to: 

Amcncan  Tniduog  Assocubons,  Inc.,  1616* 
.  PSi  NW  ,  Washington.  tXC  20036.  ' 
Information  about  specific  jobs 
may  be  ayaitable  from  the  person* 
nel  departments  of  local  truckmg 
companies' or  the  local  office  of 
your  State .employmen^service. 
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Wholesaling  and  retailing  are  the 
final  stages  in  the  transfer  of  goods 
from  producers  to  consumers. 
Wholesalers.  ^  s^mbtle  goods  in 
large  Tots  for  distribution  to  retail 
stores,  mdustnal  firms,  and  institu- 
tions such  as  schools  and  hc^itals. 
Retailers  sell -goods  directly  to  con- 
sumers in  a  variety  of  ways— in 
stores,  by  mail,  or  throu^  door-to- 
door  selling.  A  list^f  the  items  sold 
by  wholesale  dnarctail  businesses 
would  include  almost  every  iterp 
produced  by  industry — automo- 
biles, clothing,  foQd,  furniture,  and 
countless  others. 

In  1974,  about  17  million  people 
(not  countihg  an  estimated  2  mil- 
lion who  were  self-employed  per- 
sons or  unpaid  family  workers) 
"  worked  hi  wholesale  ind  retail 
trade.  The  largest  number  of  work- 
ers- ^2.7  million  or  about  three- 
fourths  of  them  were  employed  in 
retail  trade.  The  majority  of  these 
workers  held  jobs  in  department 
stores,  food  stores,  and  restaurants 
and  other  eating  places.  About  4.3 
million  people  worked  in  wholesale 
trade. 

porkers  with  a  wide'  range  of  • 
education*  training,  and;  skills  jiold 
jobs  in  wholesale  and  retail  trade. 
As  shown  in  the  accompanying 
tabulation,  3  out  of  S  workers  in 
these  industry  divisions  were  white- 
collar  workers  (professiof 
managerial,  clerical,  and  sales). 
Sales*  workers,  the  largest  single 
-group,  make  up  more  than  one-fifth 


of  total  industry  employment. 
Managers  *  and  proprietors,  the 
second  largest  group  of  workers, 
constitute  neariy  one-fifth  of  the  in- 
dustry's -work  force.  Many 
managers  and  proprietors  own  and 
operate  small  wholesale  houses  or 
retail  businesses,  such  as  food 
stores  and  ^gas 'stations.  Clerical 
workers  maSkt  up  over  one-sixtlLof 
the  wi^rte^rce;  many  hold  jobsyas^ 
cashiers,  especially  in  supermarkeb 
and  other  f6od  stores.  Other  impor- 
tant clerical  occupations  iti  retail 
trade  incluiie  secretaries,  stenog- 
raphers and  Xypists,  ofBce  machine 
operators,  dkl  bpokkeepers  and  ac- 
counting clerics.  Large  numbers  of 
shipping  and  receiving  c)er)cs  work 
in  both  wholesale  and  retail  trade. 

Blue-collar  workers  (craft  work- 
ers, operatives,  and  laborers)  con- 
stitute nearly  one-foufth  of  the  in-^ 
dustry*s  Jpbhokler^.  Maijy  work  as 
mechanic^  fti^d  repairers,  gas  sta- 
tion attend^ilts,  drivers  arKi  delivery 
workers,  meat  cutters,  aiKi  materi- 
als handlers.  Most  mechanics  work 
for  motor  yehicle  dealers  and 
gasoline  stt^ykt  stations.  A  latge 
number  of  itleatcutters  woric  in 
wholesale  j^ocery  establishments 
and  in  superfnarket^and  other  food 
stores.     *  .  * 

-  Service*  w^kers,  employed 
mostly  in.  reUuI  trade,  constitute 
about  I  out  oir  6  workers  in  the  in- 
dustry. Food  service  workers,  such 
waitress^atid  cooks,*  make  up 
bWar  tKelarge$t  concentration  of 


service  workers.  Other  large  groups 

of  service,  workers  are  janitors^ 

cleaners,  and  guards,  ^  . 

Estimasea 
employmtnt» 
1974  (percent 
htajor  <K<  upationaf  group  dUtnbutlOM . 

Alloccapationa]  groups...    «  100 

Professional,  techdca],  tod  kin- 

dred  workers  .       .  .  '  2x 

Managers  and  administrators  19 

Cicrica]  aod  kindred  workers  17 

SaSesworkere    22 

Craft  and  kindred  workers   8 

Operatives   10 

Service  workers   !6 

Laborers....  '   6 

^Employment  in  wholesale  and 
retail  trade  is  expected  to  increase 
by  about  .the  .same  rate  as  the^ 
average  for  all  industr^s  through 
the  muf-1980's  as  sales  rise  in. 
rcsponse  to  growth  in  population 
and  income.  Due  to  laborsaving  in- 
novations, however,  employment  is 
not  expected  to  grow  as  fast  as 
sales.  The  use  of  computers  for  in- 
ventory control  and  billing,  for  ex- 
ample, may  limit  ti;e  need  for  addi- 
tional clerical  workers.  Improved 
methods  of  handling  and  storing 
merchanciise  will  limit  the  demand 
for  laborers. 

The  statements .  that  follow 
discuss  job  opportunities  in  restau- 
rants .  and  food  stores.  More 
detailed  information  about  occupa- 
tions that  cut  across  many.indus^  ' 
tries  appears  elsewhere  in  the 
Handbook. 
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RESTAURANT  INQUSTHY 


In  1974,  the  rcstaufant  industry 
was  the  fourth  largest,  industry  in  » 

the  countr^^-etiTpToying  3.1  million   ,  ^  ^ 

pcopIc^>r  establishments  ranging  dirty  dishes, l^k  to  the  kitchen, 
from  roadside  diners  to  luxurioi^    ^d  someunfi^  set  taWes,  dtsh- 

washers,  who  ^ash  dishes  ani  help 
keep  the  kkclien  clean,  pantry 
workers^  wh^,  prepare  salads  and 
certain  other  dishes,  and  janitors 
and  porters,  who  dispose  of  trash« 
>wecp  and  mop  flbors'and  keep  the 
restaurant  clean.  Some  of  these 
workers  operate  mechanical  equip- 
ment such  as  dishwashers,  floo^ 
polishers,  and  vegetable  slic^rs  and 
peelefs.  (Detailed  informauon  on 
cooks  and  chefe,  waiters  and 
waitresses,  bartenders,  food 
counter  workers^  and  dining  room 
attendants  and  dishwashers  is  g9fen 
elsewhere  in  the  Handbook.) 

Another  large  group  of  restau- 
rant' workers— about  one-seventh 
of  the  total— are  managers  and 
proprietors.  Many  are  Qwiters  and.^ 
operators  6f  small  restaurants  and, 
in  "addition  to  acting  as  managers, 
may  cook  and  do  other  work.  Some 
are  salaried  employees  who  manage 
restaurants  ft5r  others.  \ 

All  other  restaurant  workers 
combined  account  for  less  than 
one-tenth  of  total'industry  employ- 
ment Most  are  clerical  workers— 
cashiers 'who  receive  ,payn)ents  and 
make  change  for  customers;  food 


advertising  or  ptiUic  jfiimom 
directors,  personnel  woriccrs,  ar>d 
musicians  and  other  entertainers, 

*  Tralnlrig,  Oth*r  Quattftctttont, 
and  Adv«fiMm«nt 

The  skills  apd  experience  needed 
for  restaurant  work  vary  from  one 
occupation  to  another.  Many  jobs 
require  no  ^>ecial  training  or  ex- 
perience, yhile  others  require  some 


restaurants  The  type  of  food  and 
service  a  restaurant  "bfTers  varies 
with  its  size  and  location,  as  well  as 
with  the  kind  of  customer  it  seeks  to 
attract  Fast  food  resuu rants  and. 
cafeterias  in  subu;'ban  shopping 
centers  emphasize  rapid  service  and 
inexpensive  meals.  Steak  houses 
and  pizzerias  consider  the  quality  of 
their  specialty  most  important 
Some  restaurants  cater  to 
customers^o  wish  to  eat  a  leisiire- 
ly  meal  in  elegant  surroundings  and 
their  menus  often  include  unusual 
dishes  or  ^'specialties  of  the  house.*' 

Most  restaurants  are  small  and 
have  fewer  than  10  paid  employees, 
many  of  these  are  operated  by  their 
owners,  who  have  either  no  paid 
help  or  only  one  or  two  part-time 
workers  An  increasing  proportion 
of  restaurants,  however,  are  part  of 
acham  operation. 

Restaurant  jobs  are  found  almost 
everywhere.  Although  employment 
is  concentrated  in  the  States  with 
the  largest  populations  and  particu- 
larly in  large  cities,  even  very  small 
communities  have  luncheonettes 
and  roadside  diners. 

Restaurant  Workars 

About  three-fourths  of  all  restau- 
rant employees  prepare  and  serve 
food,  and  keep  cooking  and  eating 
areas  clean  Waiters  and  waitresses, 
and  cooks  and  chefs  make  up  the 
two  largest  groups  of  workers 
jOthers  are  counter  workers,  who 
serve  food  in  cafeterias  and  fast- 


food  5«taurants,  ^bartenders,  who 
mix  aiulv^rve  drinks,  dimng  room 

attendants,  t?bp  clear  tables,  carry  •  college  or  managerial  ^-experience. 

Reqi/iremcnts  also  vary  from  one 
restaurant  to  another,  large  or  ex- 
pensive restaurants  usually  have 
higher  standards  than  dmers  or 
luncheonettes. 

Young  people  who  have  less  than 
a  high  school  education  and  no 
previous  cxpprfendfe  often  can  gtl 
jobs  as  kitchen  woiicefs,  dish- 
washers, or  xiining  rootn  attendants. 
AIth5\igh  a  high  school  education  ts 
not  mandatory,  some  restaurants 
hire  only  those  with  a  diploma  or 
experienced  waiters  and  waitresses,' 
cooks,  and  baz^ndefs.  Special 
training  or  many  years  of  ex- 
perience or  both  usually  are 
required  for  ^heft'  positions. 

Newly  hired  restaurant  work^ 
are  generally  trained  on  the  jQb. 
Kitchen  workers,  for  example,  may 
be  taught  to  operate  a  lettuce- 
shredder  and  make  salads.  Waiters 
and  waitresses  are  taught  to  set  ta- 
bles, take  orders  from  customers, 
and  serve  food  in  a  courteous  and 
efficient  manner.  In  many  restau- 
rants,  new  employees  receive  their 
training  under  the  close  supervision 
of  an  ex^rienced  employee  or  the 
manner.  Large  restaurants  and 
some  chain  restaurant  operations 
may  have  more  fomuU  programs 
checkers  who  total  the  cost  of  items  which  often  include  several  days  of 
selected  by  cafeteria  customers;    training  sessions  for  bcginners.<' 


^d  bookkeepers,  typists,  and  other 
office  workers.  A  few  "restaurants 
employ  dietitians  to  plan  mepus,  su- 
pervise food  preparation,  ^snd  en- 


Many  public  and  private  high 
schook  offer  vocational  courses  for 
persons  interested  in  restaurant 
training.  Usually  included  are  food 


force  sanitary  regulations.  Restau-.^^p?b|^tion  and  cooking,  catenng, 
rant  chains  and  some  large  restau-  restai^ant  management,  and  other 
rants  employ  mechanics  and  other  related  subjects.  Similar  training 
maintenance  workers,  accountants,    programs  are  available  for  a  variety 
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of  occupations  through  restaurant 
associations  and  trade  unions, 
technical  schools,  junior  and  com- 
munity colleges,  'and  4-year  col- 
leges. Programs  range  in  length 
from  a  few  months  to  2  years  or 
more. 

The  Armed  Forces  are  another 
good  source  of  training  and  ex- 
perience in  food  service  woric.  A 

•  number  of  programs  also  exist  to 
train  handicapped  workers  for 
restaurant  jobs.  Among  these  are 
projects  to  train  mentally  retarded 
persons  for  occupations  such  as 
dishwasher  and  kitchen })elper. 

When  hiring,  employers  look  for 
applicants  who  have  good  health 
and  physical  *  stamina  because 
restaursmt  workers  have  to  work 

'  long  hours,  often  ^under  considera- 
ble pressure  Neatness,  a  pleasant 
manner,  and  an  even  disposition 
also  are  important,  ^^pecially  for 
waiters  and  waitresses  and  other 
emglbyees  who  meet  the  public. 
Restaurants,,  particularly  large 
chain  operations,  pron)ote  -workers 
who  have  initiati^and  ability  Din-  . 
ing  room  atten(lants  or  dishwashers 
can  adva^efe  to  better  paying  jobs 
such^j^aiter  or  cook'^s  helper  and 
thep  through'  additidnal  training  to 
coolc,  chef,  bakery  or  bartender  Ex- 
perience as  maitre  dliotel  may  le^d 
to  a  position  asliirectoY  of  food  and 
bevei;^e  services  in  a  large  chain 
organization    Assistant  managers, 

.  particuferly  those  with  college 
training,  may  be  promoted  to 
manager,  and  eventually  to  a  top 
management  position. 
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Empioymtn|  Outlook 

Employment  iri  the  restaurant  in- 
dustry is  expected ^o  increase  faster 
than  the  average  for  all  industries 
through  the  mid-1980's.  In  addi- 
tion to  the  openings  arising  from 
empIo>ment  growth,  thousands  of 
openings  are  expected  each  year 
due  to  turnover— the  need  to 
replace  experienced  employees 
who  fmd  other  jobs  or  who  retire, 
die,  or  stop  workijng  'for  other 
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reasons.  Turnover  is  particulariy 
high  among  part-time  wooers, 
many  of  whom  are  students.  U 

Most  opening  will  be  for 
waitresses  and  kitchen  hejp^re— 
both  because  of  their  hi^h  replace- 
ment needs  and,4)ccause  these 
worker^  make  up  a  very  large  pro- 
Pjprtion  of  all  restaurant  employees- 
Employment  opportunities  also  are 
expected  to  be  favorable  for  skilled 
cpoks  an  d  salaried  restauran  t 
managers.  The  number  of  openings 
an  clencal  jobs,  such  as  cashier,  will 
be  relatively  small.  A  few  openings 
will  xKTCur  in  specialized  positions, 
such  as  food  manager  and  dietitian. 

Population,  growth,  rising  per^ 
sonal  mcomes,  and  more  letsi^e 
.  time  will  contnbute  to  a  growing 
demand  for  restaurant  services. 
Also,  as  an  mcreasing  number  of 
wives  work,  more  and  more  families 
may  find  dining  out  &  welcome  coh- 
venience.  Increasing  worker 
productivity,  however,  will  prevent 
employment  from  growing  as 
rapidly  as  demand  for  restaurant 
services.  Restaurants  have  become 
more  efficient  as  fast  food  service 
counters  have  become  more  popu- 
lar, and  as  managers  have  central- 
ized the  purchase  of  food  supplies, 
introduced  self-service,  and  used 
precut  meats  and  modem  equip- 
ment. Many  restaurants  now  use 
frozen  entrees  in^dividual  por- 
tions which  require  less  time  and 
skill  to  prepare  than  fresh  foods. 

Earnings  and  Working 
CondKlont 

Earnings  of  restaurant  workers 
depend  on  the  location,  size,  type, 
and  degree  of  unionization  of  the 
restaurant  in  which  they  work. 
Also,  workers  in  some  occupations 
receive  tips  m  addition  to  their 
wages. 

Ip  1974,  nonsupervisory  workers 
in  the  restaurant  industry  averaged 
$2.33  an  hour  (excluding  tips). 
Data  from  union  contracts  covering 
eating  and  drinking  places  in 
several  large  Cities  indicate  the  fol- 
lowing range  of  hourly  earnings  for 


individual  occupations. 

y  ^  Hourly  rate 

.  ranj(e »  " 

Cbcfs     $3.X)0-5.90 

BartcodoV 

Coolcs  .J  '.  , 

Pantry  wortcrs   Z 1 6-3.82 

Cbcc4ccrs  ,  Z10-3.7I 

Porters   1.96-3,^2: 

Cashiers   Z}P<^38 

Dish  wasjfers  ^^y^hi  I  -3.04 

Oimr^^m  ancndanls^^X^  1.30-3.04 
KiwKcn  helpers.,  y/^....,  .     2. 19-3.02 

Waters  and  waitr&es   1.20-3.00 

/AssisUflt-frocJtr    .  .        ^  2.30-2.90 
Foorf^countcr  workers  I  90-2  60 

Tips  not  included  • 

Salaries  of  managerial  workers 
differ  widely  because  of  differences 
in  duties  and  responsibilities.  Ma^y 
college  graduates  who  had  special- 
ized training  in  restaurant  manage-^ 
ment  received  starting  salaries 
ranging  from  $10,000  to  $12,000 
annually  tn  1974.  Managerial 
trainees  without  this  background 
often  started  at  lower  salaries. 
Many  experienced  managers' 
earned  between  $15,000  and 
$30,000  a  year. 

In  addition  to  wages,  restaurant 
emplg^ees  usually  get  at  least  one 
free  meal  a  day,  and  often 'are  pro- 
vided^ .  with  uniforms.  Waiters, 
waitresses,  and  barteffcfers  also  may 
receive  tips. 

Most  full-time  restaurant  ^  em- 
ploye^ work  30  to  48  hours  a 
week;  scheduled  hours  may  include 
evenings,  holidays,  and  weekends. 
Many  work  on  split  shifts,  which 
means  they  arc  on  duty  for  several 
hours  during  one  meal,  take  some 
time  off,  and  then  return  to  work 
for  the  next  busy  period. 

Many  restaurants  have  con- 
venient work  areas,  and  are 
furnished  with  the  latest  equipment 
and  laborsaying  devices.  Others, 
particularly  small  restaurants,  offer 
less  desirable  working  conditions. 
In  all  restaurants,  workers  may 
stand  much  of  the  time,  have  to  lift 
heavy  trays  and  pots,  or  work  near 
hfet  ovens  pr  sbsam  tables.*  Work 
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hazards  include  the  possibility  of 
bums;  cuts  from  knives  and  broken 
'  china;  and  slips  and  falls  on 
ETioprs. 

The  principal  union  in  the  restau- 
rant industry  is  the  Hotel  and 
Restaurant  Employe^  and  Barten- 
ders International  Union  (AFL- 
CIO).  The  proportion  of  workers 
covered  by  union  contracts  varies^ 
greatly  from  city  to  city. 


Sources  of  Addltionai 
Infprmfttion 

Vor  additional  information  about 
careers  in  the  restaurant  industry, 
write  to: 

Nstkmal  Institute  for  the  Foodservice  lodui' 
try.  1 20  South  Riversde  Plaza,  Oucsfo, 
IIL  60606. 

Council  oa  Hotel,  Restaurant,  and  Institu- 
tionaJ  Education.  r522.  K  St.  NW.. 
WashinflDn,  D.C  20005. 
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Information  on  vocational  educa* 
tion  courses  for  restaurant  work 
may  be  obtained  from  the  local 
^director  of  vocational  education, 
the  superintendent  of  schools  in  the 
local  community,  or  the  State 
director  of  vocational  education  in 
the  departn\ent  of  education  in  the 
Sute  capita). 
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candy.  Mqst  'are  small  and  are 
usually  operated  by  ^e  owner  and  a 
few  clerics.  Approximately  1-5  per- 
cent of  the  industry's  employees 
work  in  th^  stores. 


OCCUPATIONS  IN  DETAIL  FOOOSTORES  Qpcupatkms  in  th«  industry 


In  the  United  States,  grocery 
,^tores  and  supermarkets  are  as 
dommon  as  baseballs  in  summer, 
and  almost  always  near  at  band  But 
like  the  dp  of  a)n  iceberg,  the  local 
foodstore  is  merely  a  small  pstrt  of  a 
large  body  known  as  the  retail  food- 
store  industry.  The  industry  sells 
rtiost  of  the  food  eaten  by  Amer- 

_icansjmd  employs  mope  than  2.1 
millibn  workers. 

Job^  m  the  foodstores  vary,  and 
workers  range  in  educaubn  and 
training  from  high  school  dropouts 
to  college  educated  marketing 
professionals*  Jobs  in  foodstores  are 
especially  attractive  because  em- 
ployers often  provide  trainmg  and 
because  the  opportunities  for 
promotion  are  good.  The  large 
number  of  opportunities  for  part- 

*  time  employment  may  be  of  special 
interest  to  homemakers  and  stu- 
dents who  do  not  want  full-time 
jobs. 


Nature  of  ths  Work 

In  contrast  to  restaurants  where 
food  is  eaten  as  it  is  purchased, 
retail  foodstores  sell  food  which  is 
to  be  eaten  away  from  the  store. 
The  industry  pioneered  in  self- 
service  marketing  techniques  that 
permit  customers  to  select  items 
from  shelves  and  bring  them  to 
check-out  stands.  Self-service 
methods  reduce  the  number  of  em- 
ployees needed.  Therefore  the.  cost 
of  operating  a  store  is  lower.  As  a 
result,  food  sold  m  large  self-service 
foodstores,  or  supermarkets,  is 
generally  less  expensive  than  food 
told  in  small  stores. 

There  are  three  basic  types  of 
food  stores;  Supermarkets  which 
sell  many  food  items,  small  grocery 
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stores,  and  specialty  food  stores 
which  emphasize  a  particular  type 
of  food,  or  service,  not  generally 
availaMe  in  a  supermarket 

Supermarkets  are  simply  big, 
self-service  grocery  ^stores  which 
sen  meat,  canned,  frozen,  or  fresh 
v^etablcs,  baked  foods,  and  odter 
items.  Only  about  20  percent  of  all 
food  stores  are  supermarkets.  How- 
ever,  they  employ  about  60  percent 
of  the  industry's  workers.  Because 
prices  are  generally  lower  than  at 
any  other  type  of  foodstore,  super- 
markets attract  customers  who 
make  many  purchases.  When  only  a 
loaf  of  bread  or  a  quart  of  milk  is, 
needed,  however,  the  customer 
may  prefer  a  nearby  neighborhood 
grocery  store  or  a  specialty  food- 
store. 

Small  neighborhood  grocery 
stores  are  the  most  numerous  of  all 
foodstores.  Besides  a  small  selec- 
tion of  popular  food  items,  they 
may  feature  Spanish,  Chinese,  or 
other  ethnic  foods.  Usually,  ovmers 
personally  manage  these  stores  and 
only  employ  additional  help  as 
needed.  Few  owners  operate  more 
than  one  store.  About  20  percent  of 
the  industry's  employees  woric  in 
small  grocery  stores. 

Convenience  stores  are  small 
grocery  stores  whiclfi  specialize  in  a 
small  variety  of  food  and  other 
items  which  customeh^ight  want 
^in  a  hurry.  They  open  eJi^er  and 
close  later  than  large  superm^ejA, 
and  customeh  can  make  purchai^et 
quickly.  Only  5  percent  of  the  in- 
dustry's employees  work  in  con- 
venience stores. 

Specialty  food  stores  operate  in 
much  the  same  manne/  as  small 
neighborhood  grocery  stores.  How- 
ever, they  feature  only  one  type  of 
food,  such  at  meat,  vegetables,  or 
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About  60  peiccnt  c^Xoo^tore 
woricers  are  clerics,^  cubitp,  meat- 
cutters,  .  and  .  meatwr^jpers- 
Managers  and  owner-managers 
mike  up  an  additional  25  percent 
of  total  empIoymefiL  The  remam- 
ing  15  percent  are  accountants, 
bookkeepers,  tru'ckdrivers,  clean* 
ing  and  other  servipc  workers,  and 
labprers. 

Clerks  in  supermarkets  are 
usually  called  stock  or,  produce 
clerks.  In  the  grocery  department, 
stock  clerks  keep  shelves  filled  v^th 
merchandise.  For  example,  they 
may  count  the  cans  of  soup  on  the 
shaves  and  in  the  stockroom  and 
decide  whether  to  order  more  soujJ 
from  uibswarehouse.  Since  storage 
space  is  lirhit^,  the  order  should 
include  only  a^imich  as  might  be* 
sold  before  anotheNdclivery  from 
the  warehouse  will  be  mkd 

Stock  clerks  frequently  reair^ge 
food  to  create  an  attractive  display. 
They  help  customers  find  what  they  ^\ 
v^t  and  perform  general  clean-up 
duties,  in  supermarkets,  stock 
clerks  may  occasionally  operate 
cash  registers  or  bag  groceries. 

Produce  clerics  maintain  the  dis- 
plays of  fruits  .  and  vegetables. 
Because  fruits  and  vegetables  are 
perishable,  clerks  use  special 
techniques  to  keep  the  stock  abstrac- 
tive/ Fruits  and  vegetables  are , 
rotated  so  tHat  the  most  recently 
delivered  goods  are  on  the  bottom 
*of  the  di^lay.  Lettuce  and  other 
greens^e  moistened  and  chilled  to 
preserve  crispness.  In  addition  to 
caring  for  the  displays,  produce 
cleHcs  help  unload  delivery  trucks, 
keep  the  produce  department 
clean,  answer  customer's  questions, 
and  weigh  and  bag  produce. 

In  large  stores  whic^  have  bakery 
and  delicatessen  depaftm^ts, 
other  clerks  work  behind  counters 
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selling  cakes  or  hinch  meats 
N4catcuttcrs  and  wrappers  order 
\   and  picpar^  meats  for  sale.  Since 
meat  is  delivered  to  ^e  store  in 
large  pieces,  mcatcutters  use  saws 
and  knives  ta  cut  the  large  pieces 
into  roasts,  steaks,  stew  meals,  and 
other  meal  size  portions.  After  the 
^    fat  is  cut  away  and  bone  chips  ^re 
removed,  the  meat  is  placed  in 
plastic  fray's  and  is  ready  to  be 
wrappe<}. 

Meatwrappers  use  a  machine  to 
wrap  th&. package  tf  meat  in  clear 
plastic  Then,  the  wrappers  weigh 
the  packages  and  attach  labels 
which  the  weighing  machine  has 
printed  and  jvbich  identify  the  type 
<of  meat,  the  weight,  the  price  per 
'  pound,  and  the  total  price  for  each 
package. 

M  the  check-out  counter, 
cashiers  ring  up  the  price  of  each 
item  on  the  cash  register,  add  sales 
tax.  receive  checks  or  money,  make 
change,  and  bag  purchases 

Cashiers,  who  are  often  the  only 
employees  customers  meet,  must  be 
pleasant,  courteous,  fast,  and  accu- 
rate Experienced  cashiers 
memorize  the  prices  of  hundreds  pf 
items,  but  must  detect  price 
^/"'Chang^s  on  cans  and  boxes  For 
produce  and  other  iten^  that 
change  price  frequently,  price  lists 
are  used.  When  not  serving 
customers,  cashiers  clean  counters 
and  restock  small  convenience 
items,  such  as  razor  blades  and 
candy,  displayed  near  iht  check- 
out counter.   '  • 

Many  supermarkets  also  employ 
workers  to  bag  ar^  carry  groceries 
from'  the  checkout  ^ counter  to 
customers'  cars.  Cleaning  and  other 
service  work^  polish  floors,  clean 
windows,  and  do  other  housekeep- 
ing jobs.  The  store  manager  ob- 
serves the  activities  of  each  depart- 
ment, correct^  problems  as  they 
arise,  and  is  responsible  for  Jill  ac- 
tivities and  the  store's  success. 

The  central  administi^tiye offices 
of  supermarket  chains  employ  ac- 
countants, bookkeepers,  personnel 
specialists,  clerks,  secretaries,  and 


other  office  workers.  Chain  stol^ 
also  employ  many  tructdrivers, 
stock  clerks,  and  laborers  in 
warehouses. 

ft  V 

Training,, Othtr  Quaimcatkirxt,  . 
ind  Advanctmmt 

In  a  large  supermarket,  a  new 
employee  usually  begins  as  a 
trainee  in  one  of  the  following  oc- 
cupations: cashier,  stock  cleric, 
produce  clerk,  meatwrapper,  or 
mealcutter.  In  smaller  stores,  how- 
ever, new  employees  usually  are 
trained  as  combination  cashiers- 
clerks.      \  ' 

When  hiring  trainees,  employers 
look  for  high  school  graduates  who 
are  good  at  arithmetic  and  who 
make  a  neat  appearance.  An  outgo- 
ing personality  and  the  ability  to  get 
along  with  people  also  are  impor- 
tant, particularly  for  cashiers.  Ap- 
plicants who  have  less  than  a  high 
school  education  may  be  hired  if 
they  qualify  in  other  respects. 

New  workers  learn  t^ieir  jobs  . 
mostly  by  helping  and  observing  ex- 
perienced employees.  A  few  years 
mayOye  needed  to  qualify  as  a 
skillea  meatcutter,  but  cashiers  and 
produce  clerks  generally  can  learn 
their  jobs  in  less  than  6  months. 
Jobs  as  stock  clerks  and  meatxyrap- 
pers  can  be  learned  in  even  less  ' 
time. 

Before  being  assigned  to  a  store, 
cashier  trainees  may  attend  a  5^ay 
school  operated  by  a  supermarket 
chain.  These  courses,  which 
emphasize  rapid  and  accurate 
operation  of  cash  registers,  include 
instructions  for  treating  customers 
courteously  and  for  hanj^ng  com- 
plaints. Trainees  who  pa^  the  ex- 
amination are  assigned  to  a  store  to 
finish  their  training,  those'  who  fail 
may  be  hired  for  other  jobs,  such  as 
stock  or  produce  clerk. 

Some  stores  have  meatcutter  ap- 
prenticeship programs,  which 
geiierally  last  2  to  3  ycdrs,  and  in- 
clude classroom  instruction  as  well 
as  on-the-job  training.. 

Foodstores   provic|e  ambitious 


713 

employees  with  excellent  opportu- 
nities for  advancement  in  sup^r* 
*  maricets,  stock  clerks  frequently 
,move  up  U)  1>etter-paying  jobs  as 
head  clerks  or  grocery  department 
managers.  Produce  clerics  may  id- 
vanae  to  jobs  produce  managers, 
produce  buyer  or  produce  super- 
visors of  several  stores.  Meatwrap- 
pers can  learn  to  be  cutters,,  and 
then  advance  to  meat  department 
manager.  Cashiers  and  department 
.manners  can  be  .promoted  to 
assistant  managers  and,  eventually, 
managers  of  a  supermarket.  A'd- 
vancement  in  small  foodstores 
usually  is  limited,  but  employees 
may  get  all-round  experience  to 
start  their  own  small  businesses. 

Some  supermarket  employees 
and  managers  advance  to  adminis- 
trative jobs  in  their  company's  cen- 
tral offices.  A  large  number  of  these 
jobs,  however,  are  in  specialized 
fields,  such  as  accounting  or  labor 
relations,  which  require  college 
training.  / 
In  cooperation  with  the  Nation^ 
Association  of  Food  Chains,  Cor- 
nell University  offers  home  study 
courses  in  management  that  are 
designed  specifically  for  food  indus- 
try employees  who  wish  to  improve 
their  chances  for  advancement.  All 
Employees  are  eligible  to  take  these 
'  courses. 

Foodstores  also,  have'  been  ia 
growing  source  of  jobs  for  women. 
In  1974,  about  40  percent  of  the  in- 
dustry's employees-  were  women, 
compared  with  about  30  percent  in 
1960. 

Employmant  Outlook 

The  outlook  for  jobs  in  the  food- 
store  industry  is  good.  Employnjient 
through  the''mid-1980's  is  expected 
to  grow  about  as  fast  as  the  average 
for  all  industries.  In' addition,  each 
year  thousand^  of  jobs  will  become 
available  as  employees  transfer  to 
jobs  in  other  industries,  rdtirc,  or 
stop  working  for  other  (Tt^&ons. 
Many  part-time  jobs  will  be^vaila- 
ble.   •  .  ^  • 
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OCCUfATIONAL  OUtLOOK  HANDBCk)K 


As  population  increases,  more 
food  will  have  to  be  distributed,  this 
will  increase  foodstore,  «ales  and 
employment.  However,  employ- 
ment is  not  expected  to  increase  as 
•rapidly  as  foodstore  sales  because 
new  equipment  will  increase  em-*^ 
.ployee  productivity.  For  exanjple, 
coniputer  assts^d  check-out 
systems  lare  now  being  tested  ^ 
replacements  for  cash  registers.  An 
optical  or  magnetic  scanner  trans- 
mits the  code  number  of  each 
purchase  to  a  computer  that  is  pro- 
grammed to  record  the  price  of  the 
/tem,  add  the  tax,  and  i^ntout  a 
receipt.  The  computer  also  keeps 
track  of  the  store's  inventory  and 
places  orders  with  the  warehouse 
when  stock  is  needed.  This  system 
would  limit  growth  in  the  employ- 
ment of  cashiers  and  stock  clerks. 
Nevertheless,  more  workers  would 
be  hired  as  additional  supermarkets 
are  built  to  keep  up  with  the  expan-  * 
sion  of  suburbs.  * 

The  outlook  for  part-time  jobs  as 
cashiers  and  stock  clerks  is  very 
good.  L^rge  numbers  of  the  present 
employees  are  .studer^  who^  are 
supplementing  their  income  while 
attending  school.  After  completing 
school,  many  leave  for  jobs  in  other 
industries.   Other  part-time  .efn-" 


ployees  also  may  work  only  for 
short  periods.  As  a  result,  there  are 
many  j>art-time  job  opportunities 
which  frequently  can  lead  to  full- 
time  jobs. 

Earnings  and  Working 
^  CondHloTis 

Earnings  of  nonsupervisory 
workers  in  foOds^ores  arc  among 
ihe'highesi  in  retail  trade.  In  1974, 
ihey  averaged  S3,60  an  hour,  com- 
pared with  S3. 10  an  hour  for  non- 
supervisory  workers  in  retail 
stores  as  a  whole.  Earnings  vary 
considerably  by  occupation.  Based 
on  the  limited  information  avail- 
able, hourly  rates  ranged  from 
about  $1.60  for  clerks  with  little 
experience  to  more  than  $6.00  for 
some  highly  skilled  meatcuiiers. 
Eammgs  Knd  to  be  highest  in 
large  stores  m  metropolitan  areas. 

Almost  all  foodstore  employees 
must  be  able  to  stand  for  several 
hours  at  a  time.  Stock  clerks  must 
l)e  capable  of  lif^ng  boxes  or 
packages  which  weigh  up  to  50 
poinds. .  Most  foodstore  occupa- 
tions are  not 'hazardous,  but  rfieat- 
emitters  must  be  careful  when  han- 
.dliyg  knives  arid  using  machinery. 


such  as  electric  saws.  Because  they 
frequently  work  in  reSrigenjited 
rooms,  meatcutters  also  must  be 
able  to  tolerate  low  temperatures 
(35  to  56  degrees  fahrenheit).  . 

Many'  foodstore  ernployees  are 
union  members.  Employees  in  the 
meat  department  are  represented 
>  by  the  Amalgamated  Meat  Cutters 
Union.  Other  employees  in  *the 
store  belong  to  the  Retail  Clerks  In- 
ternational Association. 
* 

Sourcas  of  Additional 
information 

Details  about  employment  op- 
portunities are  available  from  local 
foodstores  and  the  local  office  of 
the  State  employment  service. 

For  specific  information  on  the 
duties  -  and  qualifications  of 
c^hiers,  wriXt  lb: 

National  Association  of  Retail  Grocers,  360 
North  Michi^aii  Ave  ^  Chicaso,  III. 
60601. 

For  information  on  training  and 
other  aspects,  of  the  meatcutting 
trade,  contact: 

Amalgamated  Meat  Cutters  and  Butchers 
Workmen  of  North  Amenca,*  2800 
North  Shcndan  Road.  Chka|o.  m. 

60657. 


FINANCE,  INSURANCE,  AND  REAL  ESTATE 


Nearly  every  individual  and  or- 
ganization  uses  services  tjiat  the 
rir}5t5^ce,  insurance,  and  real  estate 
industry  provides  Financial  institu- 
tions—banks, savings  and  loan 
companies,  consumer  credit  or- 
ganlzalions,  and  others  -  offer  serv- 
ices ranging  from  checking  and 
savings  accounts  to  the  handling  of 
stock  ^d  bond  transactions.  In- 
surance companies  provide  protec- 
tion against  losses  caused  by  fire, 
accident,  sickness,  and  death.  Real 
estate  firms  serve  as  agents  in  the 
sale  or  rental  of  buijdings  and  prop- 
erty, and  often  manage  large  of- 
fices and  apartments. 

In  197^^,  over  4.1  million  persons 
worked  in  the  finance,  insurance, 
and  real  pstatc  field.  Fin^uice,  the 
largest  sector,  employed  1.9  million 
persons;  the  next  largest,  insurance, 
over  1.4  million  ^yorkers.  The 
remainder— over  8P0,000— worked 
in  real  estate. 

Finance,  insurance,  and  real 
estate  firms  -are  a  major  source  of 
job  opportunities  for  women,  who 
make  up  over  half  of  the  industry's 
work  force.  The  proportion  of 
women  ranges  from  about  35  per-  ' 
cent  in  real  estate  to  over  65  per- 
cent in  banking. 


As  the  accompanying  tabulation 
shows,  ovc^90  percent  of  tiie  work- 
ers in  the  industry  hold  white-col- 
lar jobs.  Clerical  >yorkers  alone 
make  up  46  percent  of  the  indus- 
try's work  force.  Many  clerical 
workers  have  jobs  that  are  unique  * 
to  particular  industries,  such  as 
bank  tellers  in  financial  institutions 
and  claim  representatives  in  in- 
spruce  companies.  Other  larg^ 
^clerical  occupations  include  ste-* 
nographer,  typist,  secretary,  a!nd 
office  machine  operator— jobs  also 
found  in  other  indusTries.  Sales- 
workers  constitute  2 1  pencen  t  of  the 


Estimated 
employment. 
1974 
{percent 

M  ajar  occupational  H^^P  distribution) 
All  occupational  groups../  100 

ProfessionaL  technical*  and  kin- 
dred workers   5 

Mana^rs  and  administrators   20 

Clerical  and  kindred  workers....  >46 

Salesworkers    •  21 

Craft  and  kindred  workers   2 

Operatives   {}) 

Service  workers   5 

Laborers   ^  I 

*  Less  than  0.5  percent   L 


vyork  force.  Most  of  these  arc  insur- 
ance and  real  estate,  agents  andy 
brokers.  A  relatively  small  numbef 
of  the  salesworkers  sell  stocks  ai>d  , 
bonds. 

Managers  and  officials— bank 
ficers,  office  -  managers,  /  and 
others— make  up  20  percent/of  the 
industry's  work  force.  Professioxial 
and  technical  workers — suclj^as  ac- 
countants, jcomputer  specialists, 
and  business  research  aiwlysts— ac- 
count  for   another   5  jfercent 

Ernployment  in  the  finance,  in- 
surance, anci  real  estate  industry  is. 
expected  to  increase  faster  than  the 
average  .for  all  industries  through 
tile  mitf.l980's.  Over  the  long. ruh, 
population,  business  activity,  and 
personal  incomes  should  contiAue ' 
to  rise,  creating  a  need  to  expand 
both  the  types  of  services  offered 
and  the  number  of  establishments 
^engaged  in  finance,  insurance,  and 
real  estate.  Growth,  however,  may 
vary  by  occupation.  For  example, 
the    increasing    use  ^  of  data 
processing  slwufd  continue  to  les- 
sen the  demand  for  workers  in  rou- 
tine Clerical  and  '  recordkeeping 
functions  whije  spurring  (i^niand 
for  ^workers  in  computer  occupa- 
tions. 
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OCCUPATIONS  IN  THE 
BANKING  INDUSTRY 


*Banks  have  i>cen  dtx^nbti  asT 
department  stores  ^^^^feaftce" 
because  the/offer  a  vanetx  of  scrv- 
itci  '  ranging    from  individual 
checking  accdunis  to  letters  of 
credit  for  fmandn'g  world  trade 
Banks  safeguard' money  and  vaJua 
bJes.  administer  tfosfs  and  personal 
'  estates,  ^nd  lend  mcftiey  to  business. 
edacationaJ.  religious,  and  otlipr  or 
ganizatiofts  They  lend  money  to  in 
dividuals  to  purchase,  homes,  au  ' 
tomobiles,  Snd  household  items, 
and  to  cover  unexpected  financial 
needs    Banks  continually  •  adapt 
their    services    to    moet-  their 
customer^'  needs.  In  recent  years,, 
for  example.  t|iey  '^have^^ered'  " 
revolving    check    cfe^lit  plans,\. 
charge    cards,    accounting  an^r 
billing   ,  services^     and  money 
management  counseling. 

'  i' 

Bjtnkt  Md  Thiiir  Workers 

Banks  employed  rnore^than  a  mil* 
lion  workers  in  197fr  about  two- 
thirdS  ^ere  women.  Mast  bank  em- 
pIoyeAnvorrk  in  commercial  banks,^^ 
where  a  wiQe  variety  of  services  ar^ 
offered.  Others  .work  in  mutual 
savings  banks,  which  offer  a  more  ^ 
limited  range  6f  services— mainly 
savings  deposit  siccounts,  mortage 
safe-deposit  /entals,  trust 
rhanagement,  ^  money  -orders, 
'travelers*  checks,  and  passbook 
Joans.  Still  others, work  in  the  12 
Federal  Reserve  ,  Banks  '  {or 
"bankers'  b^ks")  an<J  their  24 
branches  apd  in  foreign' ex'change 
firms,  clearing  house  associations, 
check  cashing  agencies,  anjl  *otHer 
organizations  doing' work  cIoeeTy 
related  to' banking,* Jn  addition,  ' 
many  people  are  employed  by 


savings  and  loan  associations,  per- 
sonal credit  ii^titutions,  and  related 
institutions.  ^ 

In  ^1974,  commercial  baks 
procBed  about  25  billion  checks 
and  ^pdled  an  enormous  amount 
of  paperwork.  The  clerical  workers 
v^ho  do  this  job  account  fipr  nearly 
twp-thirds  of  all  bank  employees. 
Many  are  tellers  or  clerks  who 
process  the  thousands,  of  deposit 
slips,  checks,  and  other  documents 
which  banks  handle  daily.  &anks 
also  employ  many  sccretancfs, 
stenographers,  typists,  telephone 
ope^tors,  and  receptionists, 
^B^k  officers'  conriprise.  the 
l^cond  largest  occupation  in  the 
banking*  industry.  Approximately  1 
out  of  5  employees  is'an  officer— a 
president,  vice  (sresiderit,  treasurer, 
comptroller  or  other  official.  Other 
occiipations  in  the  industry  account 
for  fewer  positions.  These  include 
accountants, .  economists,  lawyers. 


personnel  diricctors,  meeting  and 
public  celadons  workers,  ^  well  as 
gtiards»  elevator  y  operators^ 
cleaners,  and  other  service  workers*; 

Three  large  occupations  unique* 
to  banking— clerks,  tellers,  and  of- 
ficers—are. described  m  separate 
statements  elsewhere  in  tfie  Hand' ' 
book.    ^/  *    .  *    .  < 

Plftc^s  of  Emptoynfitnt  ^ 

In  1974^  there  were  more  than 
40,000  commercial  banks,  and  thejr 
branches  and  almost  2,000  mutual 
savings  bank^and  branches.  Bank 
employmertt  is  concentrated  in  a 
relatively  small  number  of  very 
large  banks.  In  1974,  foi  example, 
almoslJ&^^o-thirds  of  all  commercial 
bank^employees  worked  m  the  Na-  . 
tion's  800^  largest"  commercial 
banks,  less  than  6  percent  were  em- 
ploy^ed  by^the  6,000  smallest  com- 
mercial baifks.'. 

V  Most  bank  employees  work  in 
heavily  populated  States,  such  "as 
New  York,  California.  Illinois, 
Pennsylvania,  and  Texas,  I^e^^ 
York  City,  the  finanaal  capital,  of 
the  ation ,  has  far  more  bank  work- 
ers than  any  other  city. 

Trairiing 

,  Professional    and  '  marugerial  ^ 
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CfcCUPATlQNS  IN  THE  BANKLNC  INDUSTRY 


bank  wdrkers  usually  have 
completed  college,  inosl  clerks 
have  finished  high  school,  guards 
and  building  service  personnel  ma> 
have  less  than  a  high. school  ^educa- 
tion. 

Most  new   employees  receive 
some  form  of  in  service  bank  train 
ing.  Banks  also  provide  other  op- 
portunities for  workers  to  broaden 
their  knowledge  and  skills.  Man> 
t>anks  encourage  employees  to  lake 
courses  at  local  colleges  and  univer 
sitjes  In  addition,  banking  associa 
tions  sponsor  a  number  of  pro- 
.  grams,  sometimes  in  cooperation 
with    colleges'  and  universities. 
Many  banks  pay  a]f  or  part  of  the 
costs  for  those  who  successfully 
complete  courses. 

Bank  workers  also  can  pn:pare 
for  better  jobs  by,  taking  courses 
that  the  Amencan  Institute  of 
Banking   offers   in   many  cities 

•  throughout  .the  country.  The  In- 
stitute, which  has  3&7  chapters  and 
over  200  study  groups,  also  offers 
correspondence  study  and  assists 
local  banks  in  conducting  coopera- 
tive training  programs  for  various 
bank  positions. 

Bank  employees  should  enjoy 
working  with  numbers  and  ^able 
to  accept  the'responsibilfty  of  han- 
dhng  large  amounts  of  money.  They 
should  present  a  good  image  to 
customers.  Often  bank  ofFiaals  are 

*  ^encouraged  to  participate  in  cpm- 
'  munity  activities.  * 

Employmtnt  Outlook 

Banks  should  continae  to  be  a 
major  source  of  job  opportunities  in 
/^•office  occupations.  Banking  em- 
'  -ployrtient'js  expe'cted  to  rise  faster 
than  the  average  for  all  industries 
through  the  mid-1980'i.  New  jobs 
resulting  from  employment  growth, 
as  well  as  tho^  that  arise  as  em- 


Most  opemngs  will  be  for  clerks. 
In  addition,  an  mcrcasing  number 
'  of  trainee  jobs,  which  may  lead  to 
officer  positions,,  will  probably 
become  available  for  college  gradu- 
ates.  Many  openings  for  profes- 
sional and  specialized  personnel 
such  as  accountants  and  auditors, 
statisticians,  and  computer  opera 
tors  also  wjll  occur 

Bank  facilities  and  employment 
will  grow  as  population,  sales,  and 
incomes  rise,  resulting  in  greater 
numbers  of  financial  transactions 
among  busiiiesses  and  individuals. 
Jobs  also  will'l^  created  as  banks 
continue  to  improve  and 'expand 
services  swchas  bank  charge  cards 
and  the  harT^Thtg  of  accounts  for 
retail  stores.  As  banks  strive  to 
bring  these  and  other  services 
cl55ef-4Qsuburbari  areas,  branch 
banks  will  grpw  tn  number  and  pro- 
vide additional  employnrent  oppor- 
tunities. 

The  continued  conversion  to 
electronic  data  processing  may  les- 
sen demand  for  some  bank  workers, 
despite  the  expected  increase  in 
bank  services.  The  effect  of  this 
development  will  vary  by  occupa- . 
tion,  as  indicated  in  the  statements 
on  tspecjfic  barfking  occupations 
elsewhere  in  the  Handbook. 

Baifik  employees  can  anticipate 
steadier  ^mploym^nr  than  wdfkers 
in  many  btfier  fields,  because  they 
are  less  likely  to  t>e  laid  off  during 
periods  of  low  business  activity. 
Even  when  a  bank  is  sold  or 
merged,  woiicers  seldom  Ic^  their 
jobs.  Bank  officials  usually  reduce  • 
enipldyment,  when  necessary,  by 
not  replacing  employees  who  leave 

theirjobs.    /  r 

t 

'   Eamlngft  and  Working 
Conditions 

1  n  addition  to  salaries,  bank 


.pfoyees  retire,  die,  or  stop  working  "^workers  generally  receive  liberal 
'^for  otfier  reasons,  are  expected  to    fringe  benifils.  For  example,  most 
account  for  te^s  of  thousands  oC    banks  have  some  type  of  "profit- 
openings  each  year,  sharing  .or  bonus  plan.  In  addition, 


group  plans  that  provixie  li^e  in^ 
surance,  hospitalization^  surgical 
benefits,  and  reurement  incon^  arc 
c^mrnqtL  Someumes  free  checking 
accounts  or  safe-deposit  boxes  also 
afeprovided. 

The  workweek  in  bahks  is 
generally  40  hours  or  less,  m  a  fevT 
localities,  a  workweek  of  35  hours 
IS  common.  Tellers  and  some  other 
employees  work  at  least  ohe  even- 
ing a  week  when  banks  remain  open 
for  busmess.  Certain  check  proces- 
sors and  operators  of  computing 
equipment  may  work  on  evening 
shifts.  / 

Sources  of  Additional 
InformatioD 

Local  banks  and  State  bankers* 
associations  can  furnish  specific  in- 
formation about  job  opportunities 
in  local  banking  institutions 
General  information  about  banking 
occupations,  training  opportunities, ' 
and  the  banking  industry  itself  is 
available  from* 

American  Bankers  Association,  Bank  Per 
sonnel  Division.  1 1 20  Conneciicul  Ave 
NW.,  Washington,  D.C  20036 

NaUonaJ  Association  of  Bank  Women,  Inc 
National  OfTicc,  HIE'  Wackcr  Pr . 
Chicago,  ni.  60601 

National  Bankets  Association,  43 10  Georgia 
Ave  NW.,  Washington,  D.C  20011. 

For  informatmn  about  career  op- 
portunities as  a|  bank  examiner, 
contact:  ' 

Federal  Deposit  Insurance  Corporation/ 
Director  of  Personnel,  550  1 7th  St 
'NW.,  Washington^  D.C.  20429, 

Information  on  careers  with  the 
Federal  Reserve  System  is  available 
from: 

Bwd  of  Governors,  The  Fcd«?J  Re- 
serve System,  Personnel  Department, 
Washington,  D.C.  20551  or  from  the 
^  personnel  department  of  the  Federal 
Reserve  bank  serving  each  geographic 
area. 
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group   life  I  insurance  protected 
about   65   million  persons;  ^the 
number  of  potides  was  almost  dou- 
-bic  the  numbitr  10  years  earlier. 


OCCUPATIONS  IN  THE 
INSURANCE  INDUSTRY 


*  /  Thp  insurance  industry  offers 
many  employment  opportunities 
both  for  recent  high  school  and  col- 
lege graduates  and  for  experienced 
workers. 

The  1,800  life  and  2,800  proper- 
ty-liability (also  called  casualty)  in- 
surance companies  do  business  in ' 
home  and  regional  offices  and  also 
in  thousands  of  sales  offices 
throughout  the  country- 
Nature  of  tht  Business 

There  are  three  major  types  of  in- 
surance: life,  property-liability,  and 
health  Some  companies  s|>ecialize 
in  only  one  type;  a  growing  number 
of  large  insurers  now  offer  several 
lines  of  insurance   For  example, 
several  life  careers  can  now  offer 
their  policyholders  protection  for 
their  homes  and  cars;  at  the  same 
time,  major  property- liability  com 
panics  sell  life  insurance  policies. 
^  Many  Insurance  companies  also 
*offer  mutual  fund  shares  and  varia- 
ble annuities  as  additional  invest- 
ment choices  for  their  custolners. 
,  Life  insuranfce  companies  sell 
"  policies  that  provide  benefits  to  sur- 
vivors upon  the  death  of  the  in- 
sure^ Some  life  insurance  policies 
also  proviife^pblicyholders  with  a 
steady  income  when  *  they  reach 
{  retirement  age  or  if  they  become 
disabled;  policies  may  be  designed 
to  help  provide  funds  to  educate 
children  when  they  reach  college 
age,  or  give  extra  financial  protec- 
tion while  the  children  arfe  young. 
Life  insurance  policies  also  may  be 
us^ed  to  protect  business  interests 
and     t5     guarantee  employee 
benefits.  *  Property-liability  in- 
surance provides  policyholders  with 


protection  against  toss  or  damage  to 
their  property,  and  protects  them 
from  financial  responsibility  for  in- 
juries to  others  or  damage  to  other, 
people's  property.  It  covers  hazards 
•such  as  fire,  theft,  arid  windstorm, 
as  well  a$  workers'  compensation 
and  other  claims.  Most  life  and 
property  liability  companies  sell 
accident  and  health  insurance, 
which  helps  policyholders  pay 
medical  expenses,  and  may  furnish 
other  benefits  for  an  injury  or 
illness. 

An  increasing  number  of  in- 
surance policies  covejE^roups  rang- 
ing from  a  few  indivi< 
thousands.  These  policies  usually 
are  issued  to  employers  for  the 
benefit  of  their^employees".  Most 
common  are  group  life  and  health 
plans,  although  the  number  of 
group  automobile  and  homeowner 
policies  is  growing  rapidly.  In  1974, 


tnsuranct^Wo^jc*^ 

About  1 .6  million  people  wbrked 
in  the  insurance  business  in  1974. 
The  majority  were  in  clerical  and 
sales  jobs.  (See  accompanying 
chart,) 

Just  over  half  of  all  insurance 
company  employees  work  m  clen- 
cal  and  related  jobs;  this  is  a  much 
larger  proportion  than  ih  most 
other  mdustnes.  These  workers 
ke^p  records  of  premium  payments, 
services,  anjl  benefits  paid  to  pol- 
icyholders. Most  are  secretanes, 
stenographers,  typists,  office 
machine  operators,  or  general  of- 
fice  clerks.  They  do  work  similar  to 
that  of  their  counterparts  in  other 
businesses^ 

Other  clencal  workers  have  posi- 
ions  of  greater  responsibility  that 
require  ex|p(isive  knowledge  of 
some  phase  of  insurance.  They  in- 
clude claim  adjusters  (D.O.X 
and  claim  examiners 
(D.O.T.  249.268)  who  decide 
whether  claims  are  covered  by  the 
policy,  see  that  payment  is-  made. 
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and,  when  necessary,  investigate 
the  circumstances  surrounding  the 
claim  (Sec  the  statement  on  Oaim 
Representatives  elsewhere  in  the 
Handbook) 

Nearly  one-third  of  all  insurance 
employees  arc  salesworkers— 
chiefly  agents  and  brokers  who  sell 
policies  to  individuals  and  business 
firms.  Agents  and  broken  (DOT. 
250.258)  usually  find  their  own" 
customers  or  "prospects,"  and  see 
that  each  policy  they  sell  is  tailored 
to  meet  the  individual  needs  of  the 
policyhdlder.  (See  the  statement  on 
Insurance  Agents  and  Brokers 
elsewhere  m  the  HanJbuuLf 

About  I  outof  9  insurance  work 
ers  has  a  managenal  job.  Managers 
bf  local  sales  offices  often  spend 
part  of  their  ume  selhng.  Others, 
who  work  Th^home  offices,  arc  in 
departments  such  as 
^dctuanal^cakulations,  policy  issu- 
ance, accounting,  and  investments. 

Professionals,  employed  mainly 
at  home  offices,  represent  about  1 
out  9f  15  insurance  workers.  These 
specialists,  who  work  closely  with 
insurance  company  managers, 
study  insurance  nsks  and  coverage 
problems,  analyze  investment  possi- 
bilities, prepare  financial  reports, 
and  do  other  professional  work. 
Among  them  is  the  actuary  ( D.O.T. 
020. 1 88;  whose  job  is  unique  to  the 
insurance  field.  Actuaries  make  stu- 
dies of  the  pri^babibty  of  an  insureti 
loss  and  determine  premium  rates. 
(See  the  statcnicnt  on  Actuaries 
elsewhere  in  the  Handbook.) 
Another  specialist  is  the  under- 
writer  (D.O.T.  169.188),  who 
evaluates  insurance  applications 
to  determine  the  risk  in^^j^lved  in 
issuing  a  policy.  Underwriters 
decide  whether  to  accept  or 
reject  the*  application:  they  also 
determine  which  i:)remium  rate 
should  apply  for  each  policy  issued 
(See  the  statement  on  Underwriters 
elsewhere  in  the  Handbook. ) 

Other  professional  employees  do 
essentially  the  same  work  in  in- 
surance companies  as  in  other  busi- 


nesses. Accountants,  for  example, 
analyze  insurance  company  records 
and  financial  problems  relating  to 
premiums,  investments,  payments 
to  policyholders,  and  other  a^>eqs 
of  the .  business.  Safely  engineers, 
fire  protection  engineers,  and  in- 
dustrial hygienists  in  casualty  com- 
panies work  as  consultants  to  indus- 
trial and  cpmmercial  policyholders 
on  matters  concerning  the  health 
and  safety  of  their  employees.  (See 
the  statement  on  Occupational 
Safety  and  Health  Workers  else- 
where in  iht  Handbook.)  Lawyers 
interpret  the  regulations  that  apply 
to  insurance  company  openrtKMi^ 


About  half  of  all  msurance  enn- 
ployees  w.ork  in  life  companies  and 
agencies,  induded  in  this  group  are 
some  very  large  companies  with 
thousands  of  employees.  Property- 
liability  companies,  although  more 
numerous  than  life  msurance  com* 
panics,  generally  have  fewer  work- 
ers. Many  local  agencies  and  sales 
offices  also  are  small,  regardless  of 
the  types  of  insurance  handled. 

Training,  Othtr  Qualifleatioris, 
and  Advancamtfit  ^ 

Insursmce  offers  job  opportuni 
!)r  people  with  different  cduca- 


and  handle  the  settlement  of  some" 
insurance  claims.  Investment 
analysts  e  vahtate  real  estate 
mortgages  and  new  issues  of  bonds 
and  other  securities,  analyze  invest- 
ments held  by  their  companies,  and 
recommend  when  to  hold,  buy,  or 
sell  As  more  computers  are  in« 
stalled  to  handle  onice  records,  an 
increasing  numbeV  6f  programmers, 
systems  analysts,  and  other  data 
processing  specialists  are  bemg  em. 
ployed.  Many  companies  also  em- 
ploy editorial,  public  relations,  sales 
promotion,  and  advertising  spe- 
cialists. 

Insurance  companies  require  the 
san)e  kinds  of  custodial  and  main- 
tenance work  as  other  large  or- 
ganizafions.  About  1  out  of  45 
wofj^ers  in  the  insurance  business 
performs  these  duties. 

Placts  of  Empioymtnt  

Many  insurance  employees  work 
in  California,  Connectfcut,  Illinois, 
Massachusetts, '  New  Jersey,  New 
York,  and  Texas,  where  some  of  the 
largest  insurance  companf'es  have 
home  offices.  In  addition,  large 
numbers  are  employed  in  company 
sales  offices,  independent  agencies, 
and  brokerage  firms  throughout  the 
country.  AlnrK>st  all  sales  personnel 
work  out  of  Jocal  officesLmost 
professional  and  clerical  woriTers, 
however,  are  employed  in  company 
regional  and  home  offices. 


al  ^  backgrounds  and  talents. 
Some  positions  require  specific  col- 
lege training,  others  can  be  filted  by 
workers  with  limited  academic 
training  and  few  skills. 

Graduation  from  high  school  or 
business  school  is  enough  training 
for  most  beginning  clerical  jobs 
Cours^  rn  typing  and  business 
math  are  assets;  the  ability  to^ 
operate  office  machines  also  is 
helpful  These  and  other  special 
skills  help  beginners  advance  to 
more  responsible  jobs 

Jobs  in  engineering,  accounting, 
and  other  professional  fields, 
generally  require  the  same  kinds  of 
college  training  here  as  in  other 
businesses  College -trained  people 
also  are  preferred  fdr  managerial 
positions,  many  of  which  are  filled 
by  promotion  from  w?thin. 

In  all  work  requiring  contact  with 
the  public^  employees^hould  have  a 
pleasant  disposition  a!hd  an  ongo- 
ing personality.  Those  in  frequent 
contact  with  policyholders  should 
be  able  to  inspire  confidence  in 
theiV  '  ability  to  protect  the 
customer's  interests.  Because  ih- 
surance  companies  often  encourage 
their  managers  and  administrative 
employees  to  participate  in  commu- 
nity organizations,  they  should  be 
people  who  enjoy  working  with 
others  in  a  social  situation. 

Insurance  workers  have  ample 
opportunity  to  continue  their  edu- 
cation. The;  Insurance  Institute  of 
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America,  for  example,  has  homcfv  broadened,  more  employers  may 
study  courses  for  claim  adjusters,  x  this  type  of  insurance  protec- 
claim^  examiners,  underwriters,  and  ^^on. 

salesworkers  The  American  CoV^  ^howth  of  insurance  employ- 
lege  of  Life  Lhide<wrilers»  the  Na^^Tnent»  5o*ever.  is  not  expected  to 
tional  Association  of  Life  Hn-    keep  pace  with  the  expanding 


derwritere»  and  the  Life  Un- 
derwifiier  Training  Council  offer 
courses  that  stress  the  services 
agents  pTovide  to  policyholders 
Other  courses^  e^>ecial!>  de.signed. 
to  help  clerical  employees  better 
understand  life  insurance^  relate  to 
the  organization  and  operation  of 
both  home  ^d  field  of^es  These 
are  given  b>  the  Life  Office 
Management  Association,  \vhich 
also  provides  programs  for  the 
^  development  of  supervisors  and 
managers 

Emplofmtnt  Outlook 

Employment  of  insurance  worx 
ers  is  expected  to  increase  about 
as  fast  as  the  average  for  all  occupa 
^  tions  through  the  mid  1980*s  as  the 
insiirance  industry  continues  to  ex 
pand.  In  addition  to  new  jobs  that 
will  become  available*  thousand^  of 


volume  of  business  for  several 
^reasons* Salesworkers  are  expected 
to  become  more  productive  as 
more  insurance  is  sold  through 
group  contracts  and  muWple^ine 
policies  (those  which  cover  many 
different  risks  fonneri>  covered  m 
separate  policies).  Although  the 
total  number  of  clerical  jobs 
probably  v^ill  continue  hS  rise,  the 
increasing  use  of  computers  to  do 
routine  jobs  will  lessen  the  demand 
for  many  low-skilled  clerical  work- 
ers. Because  the  computer  can 
writ©^  simple  policies,  the  un- 
derwriter occupation  may  not  grow 
a^  rapidly  as  in  the  past.  In  addition. 
State  "no-fault**  iijsuraiK^e.  plans 
should  reduce  the  number  and 
complexity  of  automobile  clanns  to 
be  adjusted,  thus  lessening  th*  de- 
mand for  automobile  daim  ad* 
justers. 

The  insurance  industry  has  al- 


openings  will  occur,  as  employees    ways  been  a  stable  employer  and 


die»  retire,  or  leave  their  jobs  to 
seek  other  work. 

The  expected  increase  in  employ- 
ment  will  result  mainly  from  a 
growing  volume  of  insurance  busi 
ness.  As  a  larger  proportion  of  the 
population  enters  the  age  group 
Dormally  associated  with  family  for- 
mation, higher  incomes,  and 
greater  consumer  spending,  in- 
surance sales  should  expand.  Sales 
x){  life  insurance  will  rise  as  ^  the 
growing  number  of  young  adults  at- 

'  tempt  to  provide  a  secure  future  for 
their  families.  Property-liability  in- 
surance sales  should  etpand  as  they 
buy  homes,  cars«  and  other  items 
that  require  insurance  protection. 
More  business  insurance  will  be 
needed  as  new  plants  are  built,  new 

'^equipmedt  is  installed,  and  more 
goods  are  shipped  throughout^th^ 
country  and  the  world.  Furuicr- 
morc»  as  the  coverage  of  State 
workers*  Compensation  laws  is 
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most  insurance  workers  have  better 
prospects  of  regular  erhployment 
than  workers  in  many  other  indus- 
tries Business  peopje  usually  re* 
gard  property  liability  insurance  as 
a  necessity,  both  during  economic 
recession  and  in  boom  periods.  In  , 
dividuals  who  buy  insurance  try  to 
provide  as  much  basic  fin^cial 
protection  as  possible,  even  when 
their  incomes  decline, 

Earn!r>gs  and  Working 
Conditions 

A  1974  survey  of  msurance  com- 
panies, banks,  and  related  busi- 
nesses revealed  a  ^ide  range  of 
clerical  salan<3.  Some>  clerks  m 
beginnmg  routme  jobs  earned  less., 
than  $90  a  week,  experienced  cleri-  ^ 
cal  employees  in  more  responsible 
positions  earned  up  to  twice  that 
amount.'* 

Differences  in^  clerical  salaries 


reflect  variations  tn  specific  job  du- 
ties and  'differences  ainong  m- 
jwirance  companies.  Salary  levels  in 
different  parts  of  the  country  also 
vary,  eapim^  arc  generally  lowe^ 
in  southern  cities  and  highest  in 
northeastern  Jlnd  western 
metropohtan  areas.  (See  the 
chapter  on  Offic^Occupations  for 
additional  mfor^ation  alK>ut 
earnings  of  ciencal  vwkers,; 

Starting  salan«  for  pnqfcssional 
workers  are  generally  comparable  , 
to  those  for  stlmlar  positions  m 
other  businesses.  According  to  m- 
formation  availaWe  from  pnvate 
surveys  of  life  and  property-liabilrty 
insurance  companies,  1974  college 
graduates  started  at  salanes  ranging 
from  $7,500  to  $11,000  a  year. 
Specialists  with  graduate  degrees  or 
several  years  Xexperience  may 
\  deceive  consider^y  higher  starting 
salaries.  Unlike  salaried  profes- 
sional workers,  agents  and  brokers 
earn  commissions  on  the  policies^ 
they  sell.  (Sec  the  statement  on  In- 
surance Agents  and  Brokers  else-  , 
where. ia^e  Handbook.)  Annual 
salaries  for  supervisors  in  hfe  and 
property-liability  compames  ranged 
from  $12,000  to  $20,000,  depend- 
ing upon  the  type  of  company 
operation  involved.  , 

Except  for  agents  and  brokers 
who  sometimes  must  extend  their 
woriiing    hours    to    meet    with  * 
prospective  clients,  insurance  com:^ 
pany  employees  worked  an  average 
of  37  hours  a  week  in  1974.  The^ 
number    of    paid    holidays  is^ 
somewhat,  greater  than  in  many 
other  industries.  Two-week  paid  va-  • 
cations  generally  are  granted  em- 
ployees after  1  year  of  service;  in 
most  companies,  paid  vacations  are 
extended  to  3  weeks  after  5  years 
and,  in  some,  to  4  weeks  after  10 
years.    Practically   all  insurance 
company  workers  share  in  group 
life  and  health  planS,  as  well  as  in 
reti^ment  pensions. 

«  ^Sourcat  of  Additional 
Information 

General  information  on  employ- 
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ment  opportunities  in  the  insurance  ,    Other  information  on  careers  in  Sl.Ncw  Vbfk^K.Y.  10038. 

business  may  be  obtained  from  the    the  insurance  field  is  available  Amcnc«a  Mutnil  Irmzranoc  AlhaDce.  20  N. 

personnel  departments  of  major  in*    from:                   ^  Twmdktx  Dr..  Oucsfo.  UL  60606. 

surancc  companies  or  from  in-    injtmitc  of  Ufc  insurance.  277  Pirfc  Ave.,  Ntncifttl  As»catxM  V  h«iii«*  Woo^ 

surancc  agencies  in  local  communi-         New  Yori,N.Y.  10017.  I847E.  1 5th St., Tui»,OkU. 74104. 

'  Insumicc  Informatioo  lmtitute»  1 10  WflKam   
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SERVICE  AND  MISCELLANEOUS  INDUSTRIES 


An  increasing  share  of  our  na- 
tional w^tli  is  being  devoted  to 
services  as  a  result  of  greater 
emphasis  oft  amenities  such  as 
medical  care,  education,  and 
recreation.  In  many  ways,  this  trend 
reflects  the  country's  goals  of  a 
better  and  fuller  life  for  all  its 
citizens. 

In  today's  job  market,  the  service 
industries  are  therefore*  an  impor- 
tant Source  of  employment,  for  new 
workers  as  v^^ell  as^  experienced 
ones,  and  they  offer  job  opportuni- 
ties to  people  with  various  levels  of 
skills,  training,  and  education. 

In  1974,  nearly.  30  million  people 
worked  in  service  industries.  About 
*  one-half  were  wage  and  salary 
workers  in  private  firms,  12.3 
million  more  were  government  em- 
ployees (mainly  in  educational  an^ 
medical  services),  and  2.2  r^jillion 
were  self-employed.  The  remain- 
der, about  1.4  million,  worked  in 
private  households. 

Educational  services,  including 
elementary  and  secondary  schools 
agd  institutions  of  higher  educa- 
tion^ make  up  the  largest  sector  of 
the  service  industry,  and  account 
for  over  one-fourth  of  its  work 
force.  Hospitals  and  other  establish- 
ments that  provide  ffealth  dferviccs 
constitute  the  next  largest  sector, 
and  account  for  nearly  one-eighth 
of  the  workers.  In  both  these  serv- 
ice industries,  govemfnent  work- 
ers fmainiy. local. and  State)  make 
up  a  Wge  share  ot  the  work  torcc. 
Other  se^ice  industries  employing 
many  workers  are  hotels,  laundnes, 
private  households,  business,  and 
repair  services,  and  entertainment 

As  shown  in  the  accompanying 
tabulation,   white-collar  wQrJ^ers 


(professioQ^  managerial,  clerical, 
and ^jartswotkers)  accoiint  for  over 
three-fifths  erf  lie  service  industr^s 
employment  the  industry  employs 
the  highest  prop^on  of  profes- 
sional, technical,  ahd  kindred  work- 
ers oj  any  major*  industry  and 
these  workers  account  |c>r  one-Uiird , 
of  the  industry's  empToyment  By 
far  the  largest  concentrationy of 
(Professional  personnel  is 
represented  by  teachers  in  educa- 
tional services.  Other  major  em- 
.  ployers  of  professional  workers  are 
'  medical  and  health  services— v^here 
doctors,  dentists,  and  nurse^con- 
stUute  a  large  share  of  the  Avork 
force.  Many  professionals  are  self* 
;  employed.'  Clerical  workers  ac- 
count for  I  out  of  5  service  industry 
employees.  Most  are  stenogcaphersi 
typists,  secretari^s^^^acnd  office 
machine  operators  Managers,  off!- 
fcials,  and  proprietors,  including 
health  services  administrators, 
m^&k^up  a  relatively  small  fraction 
of  theindustry's  employment. 

Service  workers  represent  nearly 
one-third  of  the  industry's  employ- 
ment Some^  large  service  occupa- 
tions are  p'nvate  household  worker, 
practical  nurse,  hospital  attendant, 
janitor,  waiter  or  waitress,  cook, 
and  protective  service  worker. 

BlueK:ollar  workers,  mainly 
skilled  craft  worker^  and 
semiskilled  operatives,  constitute 
onlj^  one-ninth  of  the  industry's  em- 
/'ployment  Many  of  the  craft  work- 
ers are  mechajucs  in  automobile  ' 
and  other  repair  service  industries, 
or  maintenance  workers  in  hotels, 
schools,  and  other  estaWishmcnts. 
Operatives  work  niainly  in  laun- 
dries, auto  repair  shops,  and  other 
types  of  repair  businesses.  Most  of 


the  relaUvely  few  laborers  m  this  in- 
dustry work  in  auto  repair  shops,  on 
golf  courses,  and  m  t>owung  alleys. 

Estimated 
employment. 
1974 

^     I      #  *  ,  (percent 

\      Major  occupational  xroup  distribution) 

AH  occupational  groups  1 00 

ProfesstORaJ,  techot^j^i^and  kiiv 

dred  workers  T.   33 

Managers  and  adnumstrators....  8 

Clencai  and  kindred  workers...  20 

Salcsworkcrs   I 

Craft  and  kindred  workers..., 5 

Operatives  :.  4 

Service  workcrs^^^^;^^^^;^^^  . ^   28 

l-aborcfs7!   2 

NOTE.  Because  of  rounding,  sum  of  in- 
dividual items  does  not  equal  total 

Employment  in  the  service  indus- 
try is  expected  AO  increase  much 
faster  than  the  average  for  all  indus- 
tries thcough  the  mid-1980's.  The 
sharp  grov^  in  the  demand  for  ser- 
vices is  expected  to  stem  from 
population  grov^,  expaiviing  busi- 
ness activity,  and  rising  personal  in- 
comes. The  fastest  growing  parts  of 
the  service  industry  will  be 
^  hospitals,  medical  services,  and  cer- 
tain ^rms  that  provide  computer 
.services  and  laboratory  research 
facilities.  .  ^ 

The  need  for  extensive  personal 
contaiC^  in  the  many  service  func- 
tions l^^xo  limit  the  effect  of 
technological.,  innovations  oi\^em- 
ploypient  requirements.  Although 
computers  may  slow  the  employ- 
ment growth  in  some  areas — for  ex- 
ampte,  in  bookkeeping- 
technological  change  is  not  ex* 
pccted  to  limit  thc^  total  demand  for 


SERVICE  AND  MISCELLANEOUS  INDUSTRIES  .  .723 

workers  in  the  service  industry  hotel  and  Iaandr>  and  dryclcaning  palions  that  cut  acrots.many  indus- 

Thc    statements    that    follow    mdustries.  More  detailed  informa-  tries  appears  elsewhere  tn  the 

discuss  job  opportunities  in  the    tion  about  services  related  to  occu-  Handbook. 


ERIC 


734 


HOTEL  OCCUPATIONS 


Hotels,  motels,  and  resorts  pro- 
vide lodging  to  suit  the  needs  of 
every  traveler.  Some  motels  offec^ 
iaexpensive  basic  services  for  those 
who  simply  want  a  comfortable^ 
place  to  sleep.  Other  motels  and 
most  hotels  cater  to  persons  who 
desire  more  luxurious  surroundings 
and  offer  swimming  ^pools,  fine 
restaurants,  and  more  personalized 
service  More  than  835,000  people, 
about  half  of  them  women,  were 
employed  in  the  industry  in  1974. 

Some  hotel  occupations  require^ 
little  or  no  S]>ecialized  training. 
Bellhops,  waiters  and  waitresses, 
and  cleaning  workers,  for  example, 
usually  learn  their  skills  on  the  job. 
For  many  kinds  of  hotel  work,  how- 
ever,, demand  for  persops  with  spe- 
cial sk\\\^  or  college  training  is  in- 
creasing as  hotels  and  motels  grow 
in  ^ize,  and  as  cham  op€;rations 
become  an  ever-larger  part  of  the 
industry. 

This  statement  describes  the  jobs 
usually  found  in  hotels,  motels, 
resrfrts,  and  tourist  courts.  More 
detailed  descriptions  of  the  work  of 
hotel  housekeepers,  managers, 
front  office  clerks,  and  bellhops  are 
found  elsewhere  m  the  Handbook. 

Th«  Hot«l  Business  , 

F^otels  range  in  size  from  those 
with^  only-  a  few  roonjs  and  em- 
ployees to  huge  establishments  with 
more  than  1 ,000  rooms  and  ifiany 
hundreds  of  workers.  Many  of  the 
motels  built  in  recent  years  are 
fairly  large  and  employ  many  work- 
ers, but  the  economy  motels  and 
most  older  motels  liave  relatively 
small  staffs.  Some  mqtels  are  run 
entirely  by  individual' owners  and 
their  families. 


Nearly   all   hotels   and  many 
motels  offer  a  variety  of  con- 
veniences for  their  guests,  including 
restaurants,  banquet  roomsr  meet- 
ing rooms,  swimming  pools,  and  gift, 
shops.  Motels  usually  have  simple 
coffee  shops,  while  hotels  often 
have  several  restaurants  and  may 
offer  livd  entertainment  m  one  of 
them  at  mght.  Hotefs  and  motels  m 
resort  areas  often  have  recreational 
facilities,  such  as  golf  courses  and 
tennis    courts,    in    addition  to 
swimming  pools.  Large  hotels  also* 
may  have  newsstands,  barber  and 
beauty  shops,  laundry  and  valet 
services,  and  theater  and  airime 
ticket  counters. 

Hot«1  Work«r« 

To  provide  the  many  services 
they  offer,  hotels  and  motels  em- 
ploy workers  in  a  wide  variety  of 
occupations.  Housekeeping  is  a 
very  important  part  of  the  business 
and  more  than  a  fourth  of  all  work- 
'ers  are  concerned  with  keeping 
hotels  and  motels  dean  and  attrac- 
tive The  cleaning  staff  make  beds, 
provide  guests  with  fresh  linens  and 
towels,  vacuum  rooms  and  halls, 
and  move  furniture.  Linen  room  at- 
tendants and  laundry  room  workers 
mark  and  inspeti  towels,  sheets,  ' 
and  blankets  and  operate  the  wash- 
ing  and  pressing  machines  in  tht 
hotel  laundry.  Large  hotels  and. 
motels  'usually  employ  executive 
housekeepers  to  supervise  these 
workers  and  purchase  housekeep- 
ing supplies.  Some  hotels  also  em- 
ploy managers  to  supervise  laundry 
operations. 

The  next  largest  groups  of  hotel 
workers  are  food  service  personnel. 
TIjese  workers  include  cooks  and 


chefs,  waiters  and  waitresses,  and 
bancndeilwlio  woric  in  the  coffee 
shops  and  restaurants  found  in  most 
motels  and  hotels.  Detailed  descrip- 
tions of  their  duties  are  found  else- 
where in  the  tfandbooL 

Hotel  manager^^d  assistants  are 
responsible  for*  the  profitable 
operation  of  their  establishments., 
They  determine  room  rates,  over- 
see restaurant  operations,  and  su- 
pervise the  hotel  or  motel  staff.  In 
smaller  hotels  and  motels  a  general 
manager  performs  all  these  tasks, 
but  in  large  hotels  a  general 
jnanager  usually  has  several 
assistants,  each  one  responsible  for 
a  separate  department,  su^h-as  food 
service,  sales,  or  personnel. 

Nearly  all  hotels  and  motels  em- 
ploy clerical  workers  to  take  room 
reservations,  bill  guests,  and  furnish' 
information  Most  of  these  workers 
are  front  ofiHc^  clerks  who  greet 
guests,  assign  rooms,'  handle  mail, 
and  collect  payments.  The 
remainder  are  bookkeepers, 
telephone  curators,  secretaries, 
and  other,  clerical  workers,  whose ' 
jobs  in  hotels  are  much  like  clerical 
jobs  elsewhere. 

Most  hotels  and  some  motels  em- 
ploy a  uniformed  staff  to  perform 
services  for  guests.  This  staff  in- 
cludes beUhops,  who  carry  baggage 
and  escort  guests  to  their  rooms, 
doorkeepers,  who  help  guests  out  of  ' 
their  cars  or  taxis  and  carry  baggage 
into  the  hotel  lobby;  and  elevator 
operators,  ^ 

In  addition,  hotels  employ  many 
other  workers  who  are  also  found  in 
other  industries:  Among  these  are 
accountants,  personnel  workers, 
entertainers,  and  recreation  woiic- 
ers.  Maintenance  workers,  such  as 
carpenters,  elea|ricians,  stationary 
engineers,  plumbers,  and  painters, 
also  work  for  hotels.  Still  oth^r 
workers  employed  in  hotels  in- 
clude detectives,  barbers,  cos- 
metologists^ valets,  and  gardeners. 
Most  of  these  occupations  are  dis- 
cussed elsewhere  in  the  Handbook. 
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HOTEL  OCCUPATIONS 

^       Emptoymtnt  Outlook 

Employment  in  this  industry  will 
expaind  about  as  fast  as  th^  average 
for  all  industries  through  the  mid- 
\  980*s  as  new  hotels  and  motels  are 
built  to  take  advantage  of  interstate 
ighway  or  resort  locations.  In  addi- 
tion to  openings  resulting  from 
growth,  thousands  of  workers  will 
Be  needed  each  year  to  replace 
those  who  retire,  die,  or  transfer  to 
other  industries. 

Most  of  £he  ftjiticipated  employ- 
ment growth  will  stem  from  the 
need  to  staff  new  hotels  and  motels 
Employment  is  expvected  to  in- 
crease m  both  luxury  and  economy 
motels  as  Federal  expenditures  for 
highways  and  other  transportation 
systems  stimulate  travel. Employ- 
ment may  decline,  however,  in 
older  hotels,  and  those  unable  to* 
modernize  are  likely  to  expepence 
low  occupancy  rates  that  iriay  force 
tnem  to  reduce  costs  by  eliminating 
some  services  and  workers. 
Thousands  of  temporary  job^  will 
continue  to  be  available  each  year 
in  resort  hotels  and  motels  that  are 
open  only  part  of  the  year. 

Most  of  the  job  openings  in  hotels 
and  motels  will  be  for  workers  who 
need  little  specialized  training,  such  ^ 
as  cleaners,  porters,'  and  some  din- 
ing room  employees.  Large  num- 
bers also  will  be  needed  in  front  of- 
fice jobs,  but  opportunities  may  be 
limited  by  the  increasing  use  of 
computer  reservation  systems  in 
hotel  and  motel  chains. 

Opportunities  will  be  favorable 
for  persons  with  training  or  ex-  ^ 
perience  as  cooks  and*  chefs  or  as  ' 
food  managers. 

Earnings  and  Working 
Conditions 

Earnings  of  hotel  workers  depend 


on  the  location,  size*  and  type  of  the 
hotel  in  which  they  work.  Workers 
in  some  occupations  receive  tips  in 
addition  to  wages  that  add  substan- 
tially to  their  income.  Nonsoper- 
visory  workers  in  the  hotel  industry 
averaged  $2.62  an  hour  in  1974,  ex- 
cluding *tips— abbut  hflf  the 
average  for  all  noi?supervisory 
workers  in  private  industry,  ex- 
cept farming.  Abbut  one-haJf  of  all 
hotel  workers  are  covered  by 
Federal  and  State  minimum  wage 
[aws:*  in  1974,  workers  covered 
by  these  laws  earned  at  least 
S2  an  hour. 

A  1973  survey  of  earnings  in 
selected  hotel  occupations  in 
metropolitan  areas  indicates  that 
earnings  of  front  office  clerks 
ranged  from  $2.09  to  $3.88  an 
hour,  with  an  average  of  $2.56. 
Bellhops'  earnings  ranged  from 
$1.99  to  $5.71,  including  tips,  with  ' 
an  average  of  $3  an  hour.  Tips 
represent  a  significant  source  of  in- 
ccmne  for  bellhops,  ranging  from  23 
to  74  percent  of  their  total  income. 

Salaries  of  hotel  managers  and 
assistants  vary  greatly,  mainly 
because  of  differences  in  duties  and 
responsibilities.  Hotel  manager 
trainees  who  are  graduates  of  spe- 
cialized college  programs  start  at 
yearly  salaries  ranging  from  $8,000 
to  $12,000,  and  are  usually  given 
periodic  increases  for  the  first  year 
or  two.  Experienced  managers  may 
earn  several  times  as  much  as 
begiftners;  a  few,  in  top  jobs,  earn 
$50,000  a  y^r  or  more.  In  addition 
to  salary,  hotels  customarily  furnish 
\^  managers  and  their  families  with 
lodging  in  the  hotel,  meals,  parking 
facilities,  laundry,  and  other  serv- 
ices. 

Since  hotels  are'  open  round  the 
clock,  employees  must  work  on 
shifts.  Fewer  employees  work  at 
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night  than  during  the  day  and  they 
usually  receive  additional  compen- 
sation. Managers  and  housekeepers 
who  live  in  the  Hotel  usually,  have 
regular  work  schedules,  but  ijjey 
may  be  called  on  at  any  time. 

Waiters  and  waitresses;  cooks, 
pantry  workers,  dishwashers,  and. 
other  kitchen  \iyorkers  cpmmonly 
receive  meals;  in«  a  few  hotels, 
cleaners,  elevator  operators,  and 
room  clerks  also  receive  meals. 
Most  employees  rcceivf  5  to  8  paid 
holidays  a  year,  paid  vacations,  and 
medical  benefits. 

The  Hotel  and  Restaurant  Em- 
ployees and  Bartenders  Interna- 
tional Unio^  is  the  major  union  in 
the  hotel  business.  Uniformed  ppr- 
sShnel,  such  as  bellhops  and  eleva- 
tor operators,  may  be  members  of 
the  Building  Service  Employees'  In- 
ternational Union. 

Sources  of  Addltionai 
Information 

^  Information  on  careers  in  hotel 
work  may  be  obtained  from: 

The  Educational  Institute  of  the  Amencan 
Hotel  and  Motel  Association,  1407  S. 
Harrison  Rd.,  East  Lansing,  Mich. 
48823. 

For  additional  information  on 
hotel  training  opportunities  and  a 
directory  of  schools  and  colleges  of- 
fing courses  and  scholarships  in 
the  hotel  field,  write  t^ 

Council  on  Hotel,  Restaurant,  and  Institu> 
tionai  Education,  Suite  219.  11  Koger 
Executive  Center,  Norfolk,  Va.  23502. 

Information  on  housekeeping  in 
hotels  is  available  from: 

NatipnaJ  Executive  Housekeepers  Associa- 
tion, Inc.,  Business  and  Professional 
Building,  Gallipolis,  Ohio  4563 1 . 
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OCCUPATIONS  IN  LAUNDRY  AND 
DRYCLEANtNG  PLANTS 


In  1974,  approxiraatdy  430,000 
'  persons  were  employed  by 
establishments  that  launder  ^  and 
.dryclean  garments,  household 
furnishings,  and  institutional  linens 
and  uniforms.  These  workers  Were 
employed  throughout  the  country,, 
but  were  concentrated  in  • 
metropolitan  areas. 

Drycleanmg  firms  and  I^undnes 
accounted  for  about  three-fourths 
of  the  mdustry^s  workers.  Most  of 
the  remainder  worked  for  firms  that 
specialized  in  renting^ and  cleaning 
uniforms,  towels,  diapers,  and  other 
linens.  A  small  proportion  were  em- 
ployed in  valet  shops. 

More  than  half  of  the  industry's 
employment  is  found  in  firms  that 
have  20  employees  or  more.  Most 
firms,  however,  are  owner-operated 
and  have  fewer  than  10  employees. 
In  1974,  about  one-tenth  of  the  in- 
dustry*s  workers  were  self-em- 
ployeii.  - 


Nature  of  th%  Work 

One  way  to  describe  the  work 
done  in  this  industry  is  to  follow  an 
imaginary  bundle  of  clothes  from 
the  time  it  leaves  the  customer  until 
it  is  cleaned  and  returned  (See  ac- 
companying qhart)''  The  bundle 
'.consists  of  some  men's  shirts,  a 
^rusiness  suit,  and  bed  linens  A 
route  dnver  (DOT  292  358)  picks 
up  the  bundle  and,  after  leaving  a 
receipt/'^kes  the  bundle  to  the 
plant. 

The  owner  of  the  t)undle  may  in- 
stead leave  it  at  the  plant  or  drive- 
up  store.  In  this  c^,  ^eounter^lerk 
(X>.O.T.  3^9.8*^)  "makes  out  a 
receipt-  Either  the  route  dny^  or 
the  counter  clerk  ^sorts  the  ifejSs  in 
the  bundle  into  laundry  and 
drycleaning.'        ,  " 

The  bundle  is  turned  over^to  a 
marker  (D.O  T  369,887),  who  p6ts 
an  identifying  symbol  on  each  item 


so  it  may  be  matched  with  the 
customer's  receipt  at  some  later 
time.  The  mailcer  then  sends  the 
shirts  and  sheets  to  the  washroom 
and  the  suit  to  the  drycleaning 
-^oora. 

►  A'    machine    washer  (D.O.T. 

361.885)  ,  puts  several  iiundred 
pounds  of  sheets  into  a  huge  wash- 
ing machine.  Shirts  are  loaded  into 
another  washer.  These  machines 
are  controlled  automatically,  but 
the  machine  washer  must  un- 
derstand how  to  o^r-ate  the  con- 
trols—water temperature,  suds 
level,  ume  cycles,  and  the  amount 
of  agitation  for  different  fabrics. 
When  the  washing  cycle  is 
completed,  the  laundry  is  trans- 
ferred to  an  extractor  that  removes 
about  half  of  the  water.  This  stage  is. 
similar  to  the  "spin"  cycle  on  a 
home  washer.  Conveyors  move  the, 
laundry  to  conditioners,  dryers,  or 
tumblers  where  dry,  heated  air 
removes  some  of  the  remaining 
moisture. 

The  sheets  go  from  the  drying 
area  to  flatwork  finishers  (D.O.T. 

363.886)  ,  who  shake  out  folds  and 
creases,  spread  the  sheets  on  mov- 
ing belts,  and  feed  them  into  large 
flatwork  ironing  machines  for  iron- 
ing and  partial  folding.  When  the 
sheets  come  out  of  the  machine, 
other  finishers  complete  the  folding 

,  and  stacking. 

Shirts  go  directly  from  the  extrac- 
tor to  shirt  finishers  (D.O.T. 
363.782),  who".  Usually  work  in 
teams  of  two  or  three.  One  finisher 
puts  the  sleeves  of  the  shirt  on  a 
"sle^ver,"  which  has  two  armlike 
forms.  A  second  finisher  then  puts 
the  shirt  on  a  "triple-head"  press 
that  irons  the.front  and  back  simul- 
taneously. In  some  l)lanU,  the  first 
fihisher  either  folds  the  shirt  or 
places  it  on  a  hanger,  whichever  the 
customer  has  indicated.  A  third 
finisher  may  do  the  folding.  In  some 
laundricf,  one,  shirt  finisher  per- 
formsall  these  operations. 

The  jobs  of  the  drycleaner 
(D.O.T.  362.782)  and  machine 
washer    (D.O.T.    341.885)  are 
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similar,  but  the  cleaning  solution 
for  drjfcleaning  is  a  chemical  sol- 
vent instead  of  water,  and  dryclean 
ing  machines  generally  are  smaller 
than  the  laundry  washers  The 
drycleaner  sorts  clothes  according 
to  color^  fiber  content,  and  fabric 
construction  and  selects  the  proper 
time  cycle  for  each  load  The 
drycleaner  may  apply  special 
prespoting  solutions  to  spots  and 
stains  before  placing  the  garments 
in  the  drycleaning  machine  After 
cleaning,  a  special  machine 
removes  the  solvent  and  then  the 
clothes  are  dried  in  a  tumbler  or 
hot-air  cabinet  The  spoiler 
(DOT  362  38 1 )  will  use  chemical 
reagents  and  steam  to  remove  stub 
born  stains 

If  the  dloihes  are  made  of  .a 
material  that  sheds  wrinkles  readily, 
the  finisher  places  them  on  hangers 
and  puts  them  in  a  steam  tunnel  or 
steam  cabinet  The  steam  will 
remove  the  wrinkles  and  help  the 
garment  regain  its  shape 

Some  clothes,  such  as  men's 
suits,  are  made  out  of  fabrics  fliaf 
require  more  attention;  they  are 
fmished  differently.  A  mens  suit 
finisher  (D.O.T.  363.782)  puts  the 
pants  on  special  *'topper"  and 
'Megger"  presses.  The  jacket  is 
placed  on  a  body  ,  form  that  may 
have  a  second  pan  that  comes 
down  to  press  and  shape  the  shoul- 
ders and  collar  of  the  jacket  while 
the  steam  is  forced  from  the  inside. 
Final  finishing  touches  are  done  on 
a  steam  heated  pressing  head  and 
"buck,"  a  flat  surface  covered  in 
fabric. 

An  inspector  (D.O.T.  369.687) 
checks  finished  items  to  see  that  the 
ouality  standards  of  the  plant  have 
•re^n  maintained.  Any  item  in  need 
of  recleaning  or  refimshmg  may  be 
returned  to  the  appropriate  depart- 
ment, occasionally,  the  inspector 
works  on  them  instead.  Repair 
work  may  be  forwarded  to  a  mender 
(D.O.T.  782.884), ^who  sews  on 
buttons,  mends  tears,  and  resews 
seams.  Finally,  assemblers  (D.O.T. 
369.687)  collect  the  linens  and 


shirts  by  matching  the  sales  invoic 
with  the  identification  marks^^^s* 
semblerfe    or    baggers  iO.O.l. 
920.887)  may  remove  t^  before 
putting,  the  items  in        -or  boxg^ 


for  storage  until  cilled  fQr  by  the . 
customer  or  delivered  by  the  route 
driver. 

In  addition  to  workers  who  are^ 
unique  to  laundry  and.  drycleaning 
plants,  many  other  workers  are 
found  in  this  industry^  The  manager 
or  proprietor  is  responsible  for  see- 
ing that  the  work  of  the  plant  is  per- 
formed efficiently.  Office  workers 
keep  records,  handle  correspon- 
dence, and  prepare  bills.  Sales  per- 
sonnel develop  new  customer's  for 
the  plant*s  services.  Mechanics 
keep  equipment  and  machinery 
operating  properly.  Some  service 
workers  clean,  guard,  and  other- 
wise maintain  the  plant,  others  plan 
and  serve  food  to  plantworkers. 
Laborers  lift  and  carry  heavy  loads 
to  machines.  (Discussion  of  many' 
of  these  occupations  can  be  found 
elsewhere  in  the  Handbook.) 

lg,  Other  Qualifications,  , 
ind  Advancement 

ManX workers  in  this  industry  get 
their  fiist  jobs  ^vithout  prevjous 
training.FPersons  who  have  little 
formal  education  ^can  get  produc- 
tion line  jobs. in  drycleaning  plants. 
Many  employers  will  hire  appli- 
'cants  who  do  not  speak  English. 
Basic  laundry  and  drycleaning  skills 
may  be  learned  on  the  job  in  a  short 
time.  Some  jobs,  such  as  folding 
towels  and  feeding  pillowcases  and 
sheets  into  a  flatwork  ironer,  may 
require  1  or  2  days  to  learn.  Some 
finishing  jobs— pants  presser,  or 
shirt  finisher,  for  example—may 
^require  less  than  a  week  's  training. 
Other  Jobs,  such  as  counter  clerk, 
marker,  inspector,  and  assembler, 
may  require  several  weeks  to  learn. 
Several  months  or  more  are  needed 
to  train  a  drycleaner  or  women's 
apparel  finisher.  It  may  take  6  to  1 2 
months  to  become  a  spotter 
because  of  the  variety  of  fibers  and 
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fabrics,  spots  and  stains,  and  chemi- 
cals  used  in  treating  the  stains. 

Some  pmemployment  training  in 
finishing,  drycleaning,  and  spotting 
cVJir  .r  n^^rtftble  in  vocational  high 


schools  and  t^de  schools.  Home 
study  course&3re  available  ftom  the 
International  Fabric  Care  Institute, 
Employers  look  for  workers  who 
are  dependable  and  who  have 
physical  stamina,  manual  dextenty, 
and  keen  eyesight!  Workers  must 
be  able  to  adjust  to  the  rjepetitive 
nature  of  many  faundry  and 
drycleaning  jobs. 

Advancement  for  most  workers 
in  this  industry  is  limited.  Many 
remain  permanently  in  the  same 
job.  Nevertheless,  employers  occa- 
,  sionally  send  promising  employees 
to  technical  or  managerial  training 
programs  or  seminars  on  topics  of 
general  interest  given  by  the  Inter- 
national Fabnccare  Institute  at  its 
facility  in  Joliet,  III.  Some  men's  suit 
finisher^  become  skilled  enough  to 
do  women's  apparel  finishing. 
Markers  and  assemblers  interested 
in  firiishing  work  usually  are  ^ven 
an  opportunity  to  move  up  to  this 
Job.  Finishers  also  may  ,becomc 
inspectors.  Supervisors  and 
managers  frequently  are  chosen 
from  experienced  employees  al- 
ready in  the  industry.  Some  dry- 
cleaners  and  spotters  establish 
their    own    drycleaning  "  plants. 

^Employment  Outlook 

Employment  in  this  industry  is 
expected  to  ' decline  through  the 
mid5-r980's.  Laborsaving  machinery 
and  more  efficient  methods  of 
cleaning  and  finishing  laundry  will 
enable  the  industry  to  do  more 
wQxk  with  fewer  ernployees. 
Nevertheless,  thousands  of  wo/kers 
will  be  hired  to  replace  those  who 
retire,  die,  or  transfer  to  other  ' 
fields. 

Although  the  industry/s  total  em- 
pFoyment.is  expected  to  decline, 
employment  trends  will  differ 
among,  occupations.  Employment 
of  spotters  is  expected  to  decline 
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because  new  fibchyand  finishes 
make  fabrics  less  siahnblc'  The 
number  of  finishers  should  de- 
crease as  machinery  does  more 
of  the  finishing  work  On  the  other 
hand,  more  people  will  be  needed 
in  some  maintenance  occupations 
to  repair  the  increasing  amount  of 
machinery  and  equipment  used  by 
laundry  and  drycleaning  firjns. 
More  counter  clerks  will  be 
required  due"  to  growth  in  the 
number  of  retail  outlets  operated  b> 
these  firms. 

Earnings  and  Working 
CondltJbns 

Wage  levels  in  the  laundry  and 
drycleaning  industry  are  not  high. 
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In  197^.  the  hourly  average  wage 
for  nonsupervisor>  workers  in  this 
industry,  .was  S2.80  compared  to 
S4.22.for'alI  nonsupervisory  work- 
ers in  private  industry,  except 
_  farming.  Earnings  are  higher  for. 
workers  in  the  more  highly  skilled 
occupations  such  as  drycleaner, 
spottei*,  and  machine  washer. 

Modem  laundry  and  drycleanmg 
plants  are  clean  and  well  lighted. 
Because  of  the  heat,  hot  air,  and 
steam  of  the  cleanmg  processes,  the 
plant  may  be  hot  duririg  ih€ 
summer  months.  Howler,  large 
modem  laundnes  usually  teive  high 
ceilings— often  three  stories  high— 
and  numerous  windows  that  may  be 
opened  for  ventilation.  Many  new, 
small  drycleaning  pla?)fs  are  air- 


conditioned  in  the  office'  and 
customer  areas  and  well  ventilated 
in  the  machinery  areas.  In  addition, 
new  machinery  operates,  witlj  a 
minimum  of  noise.  Work  in  laun- 
dries and  drycleanmg  plants  is  less 
hazardous  than  in  most  manufac- 
turing plants. 

Sourcas  of  Additional  . 
Information 

The  local  office  of  the  State  em- 
ployment service  may  have  addi-' 
tional  information  on  training  arfd 
employment  opportunities  in  this 
field. 
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Government  'service,  one  of  the 
Nation's  largest  fields  of  employ- 
men  t«  provided-jobs  for  over  14.5 
« million  civilian  workers  in  4974, 
about  1  out  of  6  employed  persons 
in  the  United  States.  State  or  local . 
governments  (county,  cky,  town, 
village,  or  other  local  government 
division)  employed  nearly  four- 
fifths  of  these  workers.  Nearly  all  of 
-the  others  worked  for  the  Federal 
Government  \n  the  continental 
United  States,  A  smal^  niimben 
worked  for  the  Federal  Govern- 
ment overseas. 

(JJovemmcnt  *  employees 
represent  a  signifi.cant  portion  of 
each  State's  work/erce.  They  work 
in  large  cities,  small  towns,,  and 
even  in  remote  and  isolated  p(aces 
such  as  Jighthouses  and  forest 
ranger  stations. 

Continuing  the  tfend  begun  in 
the  late  1940's,  employment  in 
^  State  and  local  government  is  ex- 
pected ta  grow  faster  than  Vie 
average  for  all  industries  through 
the  mid-1980's.  Federal  employ- 
ment, on  the  ot)ier  hand,  is  ex- 
pected to  grow  much  more  slowly 
than  the  average  «for-a]l  industries. 
Mzmy  job  opportunities  also  will 
arise  at  all  levels  of  government  as 
workers  retire,  die,  or  leave  the 
government  service. 

Qovtmm^nt  Activities  and 
Occupatlofis 

Two-fifths  of  all  government  ^ 
workers  in  1 97^, or 5.9  million, pro-  ' 
,  vided  educational  services,  mostly 
at  the  State  and  local  levels  in  ele- 
mentaiy  and  secondary  schools. 
Besides    teachers,    others  who 
worked  in  educational  Services  in-  ^ 
cluded,|Ldministrative  and  cleric  ' 


wprkers,  mainteoance  workers, 
librarians,  dietitians,  nurses,  and 
counselors. 

 About  1.1  million  civilian  em- 
ployees in  1973  worked  for  Federal 
agencies  which  are  concerned  with 
national  defense  and  international 
relations.  Occupations  in  this  group 
include  administrative  and  clerical 
workers,  physicians, '  nurses, 
teachers,  engineers,  scientists, 
technicians,  and  craft  and  other 
manual  workers.  "Yhey  work  in  of- 
fices, rese£(rch  laboratories,  navy 
yards,  arsenals,  ^and  missile 
launching  sites  and  iii  hospitals  and 
schools  run  faqf^lt^military  services. 
.  Another  1  .^million  workers  pro- 
vided health  &rvices  and  staffed 
hospitals^  primarily  for  State  and 
local  gbvemments.  Many^  workers 
also  were  employed  in  housing  an4 
,community^  development,  police 
^d  fire  protection,  social  security 
and  public  welfafe  services,'trans- 
^rtation  and  public  utilities,  fi^an 


cial  ^administration,  general  *ad- 
ministrative  functions,  and  judicial 
and  legislative  activities.  The 
m.ajority  of  these  workers  also  were 
State  and  local  government  em- 
ployees. All  of  ihe  700,000  govern- 
ment workcrejn  postal  services  and 
a  majority  ofttc  400,000  workers 
in  natural  resource  fields,  sUch  as 
the  National  Park  and  Forest  Serv- 
ice, were  employed  by  the  Federal 
Government 

Although  the  many  government 
activities  require  a  dive^fied  work 
force  having  various  levbls  bf  edu- 
cation, training,  and  skill,  2  ou^  of  3 
government  employees  are  white- 
collar  workers.  Among  tife  largest 
white-collar  occupational  groups' 
are  teachers, ^administrators,  postal 
clerks,  and  ^ffice  workers  such  as 
stenographers,  typists,  and  clerks^ 

Some  important  service,  cfaft, 
and  manual  occupations  are  air- 
craft and  automotive  niechanics, 
re{)airefs,     police,  firefi^ters, 
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In  9vtTrm%rA  and  prfvalt  Muttry    truckdnvers,  skilled  matntaitnce 

woikers  (for  example,  carpeoters» 


\ 


Occupation. 


XotaL.   

White^oHac^woriers.^.  /  

technical. 
inUtiatbrs. 


Blue<ofiar  woricrs  * 

Craft  ajid  related  worid 
^  Transport  equipment 

Other  e^tpment  operatives* 
JiapfiTm  laborers  . 

Service  worlccrs.  «  

Farm  worjt^s  ,  


Qovcmmcnt  • 


ioa* 


67 


36 
8 
23 


14 


19 


'  Excludj^  Federal  employment  overseas. 
[^Lcst  than  0.5  percent. 

use  of  roun^ng.  sums  of  individual  items  may  not  ^qual  totals. 

Statistics  '  .  '  ' 


(^vate    P^^Jf^  plumbers,  and  electri-' 
indii^    cians)    custodial    workers,  and 
laborers 

Because  of  the  special  chears^pter 
of  many  government  activities,  the 
occupadoiial  distribution  of  em-* 
ploymeot  is  very  different  from  that 
in  private  industry^  ^  shown  in 
table  I..  ^' 


100 


45 


10 
II 
16 
7 


The  foUowinl  chapters  discuss 
39    opportunitiefs  for  civilian  employ* 
—    ment  in  the  major  divisions*  of 
1^    government  and  in^the.  various 
^    branches  of  the  Armed  Forc^.  A  , 

seJ^aratc  chapter  gives  infornjation 
^    on^xjst  office  occupations. 
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Nature  «nd  Location  of* 

The  Federal  Govemmtnt  is  the 
Nation's  largest  employer,  it  em- 
•ployed  about  2,725,000  civilian 
•workers  in  klV  par|s  of  the  Unit^ 

.  States  in  1974.  In  addition,  it  em- 
ployed abobt  60,000  U.S.  citizens 
abroad.  Although  the  headcfuarters 
of  most  Government  departments 
and  agenciei^are  in^e  Washington, 
D.C.  metropolitan  area;  only  I  out 
of  9  (abodl  340»000)  Federal  em- 
ployees worked  in  ^that  area  in 
1974.  Nearly  300,000  worked  in 
California,  ^d  more  than  100,000 
each  in  New  York,  Pennsylvania, 
Texas,  and  Illinois. 

Federal  employees  work#in  occu- 
palion5  that  represent  nearly  every . 
kind  of  job  in  private  employment, 

,  as  well  as  some  others  unique  to  the 
Federal  Government,  such  as  postal 
clerk,  regulatory  mspector,  foreign 
service  offrcer*  and  Interna! 
Revenue  agent.  Most  Federal  em- 
ployees work  for  the  departments 
and  agencies  that  make  up  the  ex 
^  ecuti>e  branch  of  the  government. 
Some^re  employed  m  the  legisla,- 
tive  and  Judicial  branches. 

The  executive  branch  includes 
the  Executive  Office  of  the  Pre- 
sident the  1 1  cabinet  departments, 
and  about  80  independent  agencies, 
commissiorts,  and  boards.  This 
branch  is  responsible  for  activities 

.  such  as  administenng  Federal  laws, 
handhng  international  r^ations, 
conserving  natural  resources,  treat 
ing  and  rehabihtatjng  disabled 
veterans,  delivenng  the  mail,  con- 
.s.,^ducting  scientific  research,  main 
tahimg  the  flow  of  supplies  to  the 
Armed  Forces,  and^  admmistenng 
Other  programs  to  promote  the 


health  and  welfare  of  th^  people  of 
'  the  United  States.^  * 

The  Department  of  ^  Defense, 
which  includes  the  Departments  of 
the  Army,  Navy;  and  Air^orpe,  is 
the  largest  agency.  It  employed 
over  1  milHon  civilian  woricers  in 
the  United  States  in  1974,  The  de- 
partments of  Agriculture;  Health, 
Education,  and  Welfare;  and  Trea- 
sury each  employed  more  than 
100,000  workers.  The  tvio  largest 
independent  agencies  were  the  U.S. 
Postal  Service,  which  employed  al- 
most 700,000  workers,  and  the 
Veterans  A Aninistration ,  .which 
employed  over  200,0(KJ. 

About  38,000  people  worked  for 
the  legislative  branch  of  govern- 
ment, which  includes  the  Congress, 
the  Government  Printing  Office, 
the  General  Accounting  Officp„and 
the  Library  bf  Congress,  Almost 
10,000  people  worked  for  the  judi- 
cial branch,*  which'  includes  the 
Supreme  Court  and  the  other  U.S. 
courts. 

V\hite*Collar  Occupations.  Because 
of  its  vv1de  range  of  responsibilities, 
the  Federal  Government  employs 
u^hite-collar  u^orkers  in  a  great 
man>  occupational  fields.  Nearly  2 
million  u^hite-collar  u^orkers,  in- 
eluding  postal  u^orkers,  u^orked  for 
the  Federal  Government  in  1974. 
About  150,000  of  these  work  in  en- 
gineering and  related  fields.  In- 
eluded  in  this  total  are  about 
85,000  engineers,  representmg^rr- 
tuall)  ever^  br^ch  and  •specialty^  of 
the  profession.  There  also  are  largd 
,nvmbers  of  technicians  in  areas 
,  such  as  en^neering,  electronics. 


Of  the  115,000  woricers  em- 
ployed in  accounting  and  budgeting 
work,  34,000  are  profeacional  ac- 
countants and  Interna)  Revenue 
agents.  Among  administrative  and 
managerial  occupations  in  this  field 
are  tax  techniciai^  and  budget  ad- 
ministrator. There  also  are  iaige 
numbers  of  deiic^  in  specialized  ac- 
counting work.  Accountirig  work- 
-ers  are  employed  thnougboiit  the 
Government,  pahiciil^y  in  the  De- 
partment of  Defense,  the  Trcasi(ry 
Department,  and  tije  General  Ac- 
counting Office. 

More  than  100,000  Federal  em- 
ployees work  in  b^ospitals  or  in 
medical^  dental,  and  public  health 
activities.  Professipnal  occupati'ons 
in  this'  Tield  imrlude  physician, 
nurse,  dieti'tian,  medic^  technolo- 
gist, and  physical  therapist  Among 
technician  aiKi  aide  jobs^are  medi- 
cal technician,  medical  laboratory 
aide,  and  ^nursing  assistant  Em- 
ployees in  this  field  work  primarily 
in  the  Veterans  Administration; 
others  are  in  the  I>efensc  Depart- 
ment and  the  Department  of 
Health, Education,  and  Welfare. 

Almost  45,Q00  biological  and 
agricultural  science  workers  are 
employed  by  the  Federal  Govern- 
ment. Many  of  these  ^  work  in 
forestry  and  soil  conservation  ^ac- 
tivities. vOthers  administer  farrti^^ 
assistance^programs.  The  largest 
number  were  employed  as  biology, 
fotest  and  ran^  fire  control  ,  soil 
conservation  ,'and  forestry  techni- 
cians. Most  of  tiiese  workers  are 
employed  by  the  Departments  of 
.Agriculture  and  Interior, 

^In  the  physical  sciences,  the 
Federal  Government  employs 
professional  workers  such  as 
physicists,  chemists,  meteorolo- 
gists,  cartographers,  and  geologists. 
Aides  and  technicians  in  this  field 
include  physical  science  technician, 
meteorological  technician,  and  car- 
tograplier*s  technician.  Four-frfths 
of  the  42,000  workers  in  the  physi-. 


surveying,  and  drafting.  Nearly  two-,  cal  sciences  are  employed  by  the 

thirds  of  all  engineers  are  in  the  De-  Department  of  Defense,  the  Na- 
partment  of  Defense.  .     tional  Aeronautics  and  Space  Ad« 
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minisuation;  and  tfa#'Dq>artmcnts 
of  Agriculture.  Comincrce.  and 
Heahh,  Education,  and'Welfare 
'  Within  the  mathematics  field  are 
professiona]  mathematicians  and 
statisticians.     and  mathematics 
technicians  and  statistical  clerks 
There  also  are  a  number  of  adminis- 
trative positions  in  the  related  field 
of  computer  "proigramming.  Mathe- 
matics   wori^ers    are  employed 
primarily  by  the  Defense  E>epart. 
ment,  the  National  Aeronautics  and 
Space*  Administration,  and  the  E>e 
partments  of  Agriculture.  Com 
merce.  and  Health,  Education,  and 
Welfare  Computer  related  occupa- 
tions are- found  in  most  Federal 
agencies  ^ 

In  the  field  of  law  there  are  more 
than  11.000  employees^in  jirofes- 
sionaJ  positions,  such  as  attorney, 
and  others  in  admmistrative  posi- 
tions such  as  claims  examiner. 
There  also  arc  many  clerical  posi- 
^tions  that  involve  claims  examining 
work  Workers  in  the  legal  fi^ld  are 
employed  ^throughout  the  Federal 
Governments 

In  the  social  science  field  there 
are  professional  positions  for 
economists  throughout  the  govern* 
ment:  psycholtigists  and  social 
workeisLwojiKprimarily  for  the 
Veterans  Administration;  and 
foreign  affairs  and  international 
relations  specialists  for  the*Depart- 
ment  of  State  Among  social 
•science  administrative  workers  are 
social  insurance  administrators  in 
^the  Department  of  Health,  Educa- 
tion, and  Welfare  and  intelligence 
specialists  for  the  Department  of 
Defeme. 

The  Federal  Government  em* 
ploys  about  45,000  peisons  in  in- 
vestigative and  inspection  work. 
Large  numbers  of  these  workers  are 
engaged  in  administrative  activities, 
such  as  criminal  investigation  and 
health  and  regulatory  inspection.^ 
Mqj{J  of  thesjiijobs  are  in  the  De-' 
par^^ts  of^  Defense,  Treasury, 
Justice,  and  Agriculture. . 

About  64,0Q0  persons  worked  in 
jobs  concerned  with  the  purchase, 
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cataloging,  storage,  and  distribution 
of  supplies  for  the  Federal  Govern- 
ment *This  field  includes  many 
/  managerial  and  administrative  posi- 
tions such  as  supply  management 
officer,  purchasing  officer,  and  in- 
ventory management  spcctaiist.  as 
well  ^  targe  numbers  9f  speciahzcd 
clerical  positions.  Most  of  these 
jobs  are  in  the  Department  of 
Defense.  . 

^  Neariy  460.000  general  clencal 
workers  ar^  employed  in  all  depart- 
ment and  agencies  of  the  Federal 
Government.  Included  m  this  group 
are  office  machine  operators, 
secretaries,  stenographers,  derk- 


ized  skills,  may  enter  these  occupa- 
uons  at  higher  levels.  Jobs  typical  of 
this  group  are  engmeenof  techni* 
ctan,*  supply  clerk,  clerk-typtst,  and 
nursing  assistant 

Blue^oUar  Occupttkms.  Blue-col-y^ 
lar  jobs— service,  crafty  and  manual!^ 
libor— provided  employment  for 
more  than  544,000  wjorkers  m 
1974.  Most  of  these  woricers  are  In 
establishments  such  as  naval 
shipyards,  arsenals,  air  or  army 
depots.  Blue-collar  workers  also 
work  on  construcuon,  harbor, 
flood-control,  rmgation,  or  recla- 
mation projects.  The  Department 


typists,    mail    and    fije    clerks,.^f  .Defense  employs  about  three- 


telephone  operators,  and  other  re- 
lated workers.  In  addiuon,  there  arc 
several  hundred  thousand'  postal 
clerks  employed  by  the  Federal 
Government. 

Entrance  requirements  for  white- 
collar  jobs  var^  widely,  Entrants 
into  professional  occupations  must 
have  highly  specialized  knowledge 
in  a  specified  field.  Occupations 
typical  of  this  group  are  attorney, 
physicist,  and  engineer. 

Entrants  into  administrative  and 
managerial  occupations  usually  are 
not  required  to  have  knowledge  of  a 
specialized  field,  but  rather  must  in- 
dicate that  they  have  potential  for 
future  development  by  having  a 
degree  from  a  4-year  college  or  by 
responsible  job  experience.  En- 
trants usually^ begin  at  a  trainee 
level  and  learn  the  duties  of  the  job 
after  they  are  hired.  Typical  jobs  in 
this  group  are  -budget  analyst, 
claims  examiner,  purchasing  of- 
ficer, administrative  assistant,  and 
personnel  officfer. 

Technician,  clerical,  and  aide- 
assistant  jobs  have  entry  level  posi- 
tions tfiat  usually  are  filled  by  peo- 
ple who  have  a  high  school  educa- 
tion or  the'^equiv^ent  For  many  of 
these  positions,  /n6  previous  ex- 
perierice  or  training  is  required. 
•The  entry  level , position  is  usually  ' 
that  of  traine^^.  Persons  who  have 
junior  college  or  technical  school 
training,  or  those  wfft)  have  special- 


Yourths  of  these  workers.  Others 
*ork  for  the  Veterans  Administra- 
tion, U.S.  Postal  Service,  General 
Services  Administrauon,  Depart- 
ment of  the  Interior,  Tennessee 
Valley  Authonty,  and  Department 
of  Agriculture. 

The  largest  single  group  of  blue- 
collar  workers  consists  of  mobile 
equipment  operators  anc 
mechanics.  These  jobs  include 
those  of  forklift  operator,  chauf- 
feur,  jruckdriver,  and  ^tomobile 
mechanic.  The  next  largest  group  of 
workers  are  general  laborers,  who 
perTorm  a  wide  variety  of  mamual 
jobs.  "  - 

The  Federal  Government  em- 
ploys many  workers  in  machinery 
operation  and  repair  occupations, 
such  as  boiler  and  steam  plant  ^ 
operator^  .(jnachinist,  machinery 
repairer,  maintenance  electrician, 
electronics  equipment  repairer,  and 
aircraft  mechanic.  ,  • 

Skilled  construction  worken  als9 
are  utilized  widely  throughout  the 
Federal  Government  in  such  jobs  as 
carpenter,  painter,  plumber,  steam- 
fitter  and  pipefitter,  and  sheetmetai 
worker.  Other  important  blue-coN 
lar  occupations  include  warehouse 
worker,  food  service  worker,  and, 
p.rinter. 

^ntraruy  requirements.  Persoils 
witb'pre\lous  training  in  a  skilled 
trade  may  af^ly  for  a  position  with 
the  Federal  Government  at  the 
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journeyman  kvcl  Those,  with  no 
previous  training  may  ^p^y  for  ap- 
pointment  to  or>e  of  sev^eral  ap- 
prenticcship  programs  Applicants 
are  given  a  written  examination  and 
are  rated  on  their  potential  to  learn 
a  skilled  trade  The  apprenticeship 
program  generally  lasts  for  4  years 
with  the  trainee  receiving  both 
classroom  and  on-the  j<Jb  trairung 
After  "completing  this  (raining,  a 
person  is  eligible  for  a  position  at 
the  jQumeyman  levcH  There  also 
are  a  number  of  positions  which 
require  little  or  no  prior  trainmg  or 
experience.  These  include  custodi- 
ans, maintenance  workers,  messen-  ^ 
gers,  and  piany  others.  (Detailed 
descriptions  of  the  work  duties, 
qualifications,  and  training  of  most 
whitc-coIIar,  service,  craft,  and 
manual  labor  jobs  mentioned  above 
are  provided  in  other  sections  of  the 
Handbook.) 


^A|^|^9  out  of  10  jobs  in  the 
/Fed^^pDovemment  in  the  United 
\States  are  under  the  merit  system^ 
le  Cjj^il  Service  Act,  administered 
3y  the  U  S  Civil  Service  Commis- 
^sion,  ^vers  61   percent  of  all 
Federafjobs  This  act  was  passed  by 
Congress  to  insure  That  Federal 
emplo/ees  are  hired  on  the  basis  of 
individual  merit  and  fitness  It  pro- 
\ides  for  competitive  ciaminaiions 
and  the  selection  of  new  employees 
from  among  those  who  make  the 
highest  scores.  The  commission, 
through  its  network  of  65  Civil 
Service  Commission  Area  Offices, 
examines  and  rates  applicants  and 
supplies  Federal  departments  and 
agencies  with  names  of  persons 
eligible  for  the  jobs  to  be  filled.  ' 

Some  Federal  jobs  are  exempt 
from  Civil  Service  requirements, 
either  by  law  or  by  action  of  the 
Civil  Service  Commission.  How- 
ever, most  of  these  positions  are 
covered  by  separitte  merit  systems 
of  other  agencies  such  as  the 
Foreign  Service  of  the  Department 
of    State »    the    Department  of 


Me<ficine  and  Surgery «  of  die 
Veterans  Adrnmistrationr  th^ 
Federal  Bureau  of  Investi^^kfn,  the 
Energy  Research  and  Development 
Administration,  the  Nuclear  Rego 
4^ry  Commission,  and  the  Ten- 
nessee Valley  Aufliority. 
Civil  servipe  cdmpetitive  ex- 
^aminations  may  be  taken  by  any 
L\S.  citizen.  To  be  eligible  for  ^ 
pointment,  an  applicant  mus^  meet 
minimum  age,  training,  and  ex- 
perience requirements  for  the  par- 
ticular job^  A  pKysical  hatxiicap  will 
not  in  itself  bar  a  person  from  a 
position  if  it  does  not  interfere  with 
his  or  her  performance  of  the 
required  duties  Sxammations  vary 
according  to  the  types  of  positions 
fo^  which  they  are  held.  Some  ex- 
aminations test  the  applicant's  abih« 
ty  to  do  the  job  applied  to  or  his  or 
her  ability  to  learn  how  to  do  it  Ap- 
plicants for  jobs  that  do  noi  require 
a  written  test  are  rated  on  the  basis 
of  the  experience  and  training 
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requests^, names  of  eli^'Ue  apph- 
canu  for  a  job  vacancy,  the  area  of- 
fice sends  the  agency  the  names  at 
the  top  of  the  appropriate  list,  the 
agency  can  sdect  any  one  of  the  top 
three.  Names  of  those  not  selected 
arc  restored  to  the  list  for  con- 
sideration for  other  job  openings. 

Appointments  to  avil  service 
jobs  are  -made  without  regard  to  an 
applicant's  race,  color,^igion,  na« 
tional  origin,  politics,  or  sex^  _ 

Emp(oynr>#nt  Trends  and 
Outlook 

Federal  employment  is  expected 
to  grow  more  slow  ly  than  the 
average  for  all  mdustnes  through 
the  mid-1980*s,  conUnumg  a  trend 
begun  m  the  late  I960*s.  Although 
total  Federal  Government  empU 
ment  is  expected  to  nse  somewhat, 
sdme  Federal  agencies  will  reduce 
their  staffs  as  some  administrative 
responsibilities  will  continue  to  be; 


descttbed  in  their  applications  and^^^i^Bsferred   to   State   and  local 


any  supporting  evidence  required, 

Applicants  are  notified  as  to 
whether  they  have  achieved  eligible 
or  ineligible  ratings,  and  the  names 
of  eligible  applicants  are  entered  on 
a  list  ir^  the  order  of  their  test 
scores.  When  a  Federal  agency 


governments.  In  addiUon,  the 
partment  of  Defense  is  expected,  to 
reduce  the  number  of  its  civilian 
employees. 

In  addition  to  some  new  jpbs 
there  will  be  openings  due  roihe 
need  to  replace  employees  who 
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transfer  out  of  the  Federal  service, 
retire,  ormie.  Thus,  many  job  op- 
portunities will  occur  in  occupa- 
tions  whWe  total  employment  is 
relatively  stable,  as  well  as  in  those 
in  which  It  IS  rising, 

The  proportion  of  Federal  work 
crs    employed   in  .  profess^n 
-  technical,*  and  administrativeSjobs 
has  gradually  increased  in  t^nt 
years'.  On  the  other  band^  the,  pro- 
L_  jpprtion  employed  in  clerical  and 
blue-collar  jobs  has  fallen.  These 
trends  are  expected  to  continue, 
reflecting  the  increasing  demand 
for  services  of  a  growing  population 
and    the    requirements^  of  the' 
country*s  international  programs. 
These  demands  are  expected  to 
■  result  in  rising'  requirements  for 
professional,  administrative,  and 
technical  workers.  Employment  in 
many  clerical  and  blue-collar  occu- 
pations, however,  will  be  limited  by 
the  Federal  Government's  increas-  ^ 
ing  use  of  labor  saving  electronic 
data  processmg  and  matenals  han- 
dling equipment  and  the  introduc- 
tion of  improved  data  transmission 
and  communications  systems. 

Earnings^  Advanotmtntt  arvd 
WorUng  Conditions 

Neariy  dl  Fedelral  civilian  em- 
ployees are  paid  according  to  ope 
of  three  major  pay  systems;  the 
General  PSy  Schedule,  the  wage 
system,  and  the  Postal  Field 
System.  (The  Postal  Field  System  is 
discussed  with  Post  Office  Occupa- 
dons  elsewhere  in  the  Handbook  )  • 
Nearly  half  of  all  Federal  Work- 
ers are  paid  under  tl^e'  General 

,  Schedule  The  General  Schedule  is 
pay  scale  for  workers  in  profe^ 
sional,  administrative,  technical, 
amd  clerical  jobs,  and  for  workers 
such  as  guards  and  messengers. 
General  Schedule  jobs  are  classified 
by  the  U.S.  Civil  Service  Commis- 

^  sion  in^  one  of  18  grades,  according 
to  the  difficulty  of  duties  and 
respdnsibiiities,  and  the  knowledge, 
experience^  and  skills  required  of 
tli?  w^kir  General  Schedule  (GS) 
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CMptoy  9  %  % 


Number 


22313 


3.., 
4... 

6  . 
7 
•8 
9 
10 
li 
12 
13 
14 
15 
16, 
17 
18. 


4317 
36240 
I09J84 
167377 
176.960 
8^401 
f2l  JS7 
26206^" 
129^ 
21^37 
141.718 
128-602 
101.4% 
46.744 
23^1 
3.428 
1.003 
366 


Percent 


100.0 


0.3 
2.7 
8.3 
117 
13.4 
6.2 
9.2 
2.0 
9.8 
1.7* 
10.7 
9.7 
7.7 
3.5 
1.8 
.3 

:i 


Emrax)ce 


$5294 
5.996 
6,764 
7J% 
8JO0 
9,473 
'  10J20 
IT.^ 
12^1 
14.1 17 
154S1 
18.463 
21^16 
25J81 
29^18 
34.607 
M0X)62 
-46336 


PenodSc 
increase 


$176 
200 
225J 
253 
283 

•  316 
351 
388 

•428 
471 
516 
615 
727 
853 
994 

1.154 

1335 


Maximum 


$6^8 
7,796 
8.789 
9^3 
11X)47 
12317  ' 
13j679^ 
15.132 
J  6.693 
18356 
20.125 
23.998 
28359. 
33258 

*  38.764 

*  43^39 
M5.402 


'  Less  than  0.05  percent. 

"  Basic  pa>  limited  b>  section  5308  of  utie  5  of  the  United  Stjites  Code  lo  $36,000  as  of 
the  above  date. 

SOURCE.  U.S.  Civil  Service  Commission,  preliminary  data. 


pay  rates  are  set  by  Congress  and 
apply  "nationwide.  They  are 
reviewed  annually  to  insure  that 
they  remain  comparable  with  sala- 
ries in  private  industry. 

The  distribution  of  Federal 
white-collar  employees  by  General 
Schedule  grade,  th^  entrance  and. 
maximum  salaries  for  each  grade, 
and  the  amount  of  each  grade's 
periodic  increases  are  listed,  in  table 
1 .  Appointments  usually  are  made 
at  the  minimum  rate  of  the  salaiy 
range  for  the  appropriate  grade. 
However,  appointments  m  hard-to* 
nil  positions  may  be  at  .a  higher 
rate. 

Employees,  in  all  grades  except 
the  highest,  uS-18,  receive  within- 
grade  pay  increases  after  they  have 
worked  the  required  time  period,  if 


no  related  woriTexp^rience  usually 
start  in  GS-2  jobs,  but  some  who 
•  have  special  skills  begin  at  grade 
GS-3.  Graduates  of  2-^year  junior 
colleges  and  technical  schools  often 
can  begin  at  the  GS^  level.  Most 
people  appointed  to  ^rofes^onal 
and  administrative  jobs  such  as 
psychologist,  statistician, 
economist,  writer  and  editor, 
budget  analyst,  accountant,  and 
physicist,  can  enter  at  grades  GS-S 
or  GS*7^  depending  en  their 
academic  record.  Those  v^o  have  a 
master^s  degree,  or  the  equivalent 
education  or  experience,  usually 
enter  at  the  GS-9  or  GS-i  rievel. 
Advancement  to  higher  *  grades 
g^erally  d^nds  upoh  ability, 
work. performance,  and  openings  in 
jobs  with  higher  grades. 


their  work  is  at  an  acc^tabfe  level  About  one-quarter  of  the  Federal 
of  competence.  Within-gfade  in-  civilian  workers  are  paid  according 
creases  may  be  given  also  in  recog-  to  the  coordinated  Federal  Wage 
nition  of  high-qualily  service.  '  System.  Under  this  system,  craft. 
High  school  graduates  who  have    servic^fc,  and  manual  workers  are 
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Tabl«2.  Ceortffi«MF*^mtW*9*Sytttmhouffyr<t»$* 

aiidloe«tfMi«  JaAo*fy1,lt7S  .  p 


loccupclloctt 


Locaiioo 


T 


Atlanta.  .. 
Boston...**..*. 

Chicago  

Denver  f  

Norfolk- Portsmouth- Newport  Ncws-Hampion  , 

Houston.  Ga)\*eston- Texas  City  

Los  AngcJes  

New  Orleans 
New  York 
^Pcnsacoia. 
Philadelphia. 

Seattle  -  Everett —Tacoma    w  .  . 

San  Ffancisco  ^ 

Sl  Louts 

Washington.  DC 


Labor 
(heavy) 

Bearician 

Tool.  <ie*' 
tDdfiuie 
maker 

J)  ^  

S3.% 

y  $6.21 

$7.17 

'4.45 

*  5.98 

'  6.55 

4.S4 

6.^ 

7.43 

3.52 

5-83 

6.40 

3.?0 

5.37 

6,04' 

4.09 

5.87 

6.64 

4.73 

6.50 

7.25 

3.68 

5.44 

4.56 

•  6j03 

6.67 

3.98 

6.21 

7.17 

4.99 

6.05 

6.51, 

5.18 

7.06 

*5  f5 

4.38 

^  6.49 

4.39 

7.03 

R^te*  are  for  nons«pervi5or>  workers  fof  -he  3rd  step  of  a  5  step  pay  range. 


SOURCE:  Bureau  of  Labor  Staasttcs 
)'        '  ' 
paid    hourly    rates    which  are 
estal^Iished    on    th^    basis  '  (^f 
"prevailing"  rates  paid  by  private-- 
employers  for  similar  work  in  the 
same  locations.  As  a  result,  the 
Pederal  Government  wage  rate  paid 
for  an  occupation  varies  by  locality, 
as  illustrated  in  table  2. 

Federal  Government  employees 
Work  a  standard  40*hour  week.  Em- 
pldyees  who  are  required  to  work 
overtime  receive  premium  rates  for 
the  additional  time  or  compensato- 
ry time  off  at  a  later  date.  Most  em*^ 
ployees  work  8  hours  a  day  and  5* 
days  a  week,  Monday  through 
,r]Friday,  btrrTTfswme  c^ses,  the,  na- 
ture of  the  work  r^uires  a  different 
workweek.  XnnuaSw  fiamings  fcTr 
most  full^-time  Federal  workefs  are  • 
not  aiffected  by  season^  factors. 

Federal  employees  elm  13  days 
of  annual  (vacationx^^ve  each  . 
year  during  thpr^tif^t  3-  years  of 
service;  zDTt^  eacli  year  until  the 
end  of  1 5  years;  aftef  1 5  ^^ears,  26 
days  each  year  Nine  paid  holi^ys 
are  observed  anrmally.  Workers 
who  are  members  of  military 
reserve  organizations  ^so  are 
granted  up  to  15  days  of  paid  milita- 
ry leave  a  year  for  training  pur- 
poses A  Federal  worker  who  is  laid 
off  is  entitled  to  unemployment' 


compensation  similar  to  that  pro- 
.vided  for  employees  in  private  in- 
dustry.    ,  * 

Other  benefits  available  to  most 
Federal  employees  include;  a'con- 
tribikory  retirement  5ysteh?J  op- 
tional participation  in  low-cost 
grgup  life  arxi  health  insurax\^  pro- 
grams which  are  partly  supported 
by  the  Government,  arxi  training 
prograiAs  to  develop  maximum  job 
proGciency*  and  help%  workers 
achieve  their  highest  potential. 
'The>e  trailing  programs  may  be^ 
conductccnh  Government  facilities 
or  in  private  educational  facilities  at 
Government  expense. 
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by  the  U^.  Qnl  Service  Comnps- 
sion  are.  located  in  various  large  ci-  • 
''tics  throughout  the  country. ^Tbese 
offices  announce  and  conduct  ex* 
;^uninatioiu  required  for  various 
Federal  Government  jobs.  They 
evaluate  qualifications  and  refer 
eligible  applicants  to  employing 
agencies  for  their  geographic  areas. 
They  also  provide  a  complete  one- 
stop  infonpatifin  service  on  local 
and  nationwidcr  job  opportunities  in 
rnunent  service. 
The  area  offices  also  operate  a  toll- 
free  telephone  information  service 
in  neariy  all  State^r  those  unable 
to  visit  them.  Their  telephone  num- 
bers are  listed  in  niost  telephone 
bobks under  "'US.  Government" 

For  information  about  jobs  in  a 
specific  agency^  contact  the  agency 
directly. 


SourcM  of  Additional 
Jrrformation 

Informatibn  on  employment  op- 
portunities .ifclEhe  Federal  Govern- 
ment is  available  from  a  number  of 
sources.  High  school  students  are 
often  able  to  get  information  from 
their  high  school  guidance  coun- 
selors. A  college  placefnent  office  is 
often  a  good  source  of  suCh  infor- 
mation for  college  students.  Infor- 
mation also  may  be  available  from 
State  employment '  service  offices 
and  many  U.S.  post  offices.   

Sixty-five  area  offices  operated 


OCCUPATIONS  IN  THE 
POSTAL  SERVICE 

The  U.S.  Postal  Service  handled 
ab9ut  ^  billion  pi6ces  of  mail  in 
1974,  includi^ig  letters,*  njagazines, 
and  parcels.  About  700,000  wick- 
ers were  requifc^  to  process  and 
deliver  this  mait  Tht,  vast  majority 
of  Postal^rvice^jobs  arc  ppen  to 
workefe  with  4  years  of  high  school 
or  less.'The  work  is  steady,  and  the 
pay  can, range  beycMid  $12,000  a 
year.  Some  of  the  joK,  such  as  mail 
carrier,  offer  a  good  deal  of  per- 
sonal freedom.  Othc^-jobs,  how- 
ever^  are  more  closely  su|>ervise4 
Vyand  more  routine. 

'Nirtura  and  Lo^tton  of  ttia 
^  Industry 

Most  people  are  familiar  with  the . 
duties  of  the  mail  carrier  and  the' 
.post  office  vrfndow  cleric.  Yet  few 
are  aware  of  the  many  different 
tasks,  required  in  processing  mail 
and  of  the  variety  of  occupations  in 
the  Postal  Service. 

'At  all  hours  of  the  day  and  night', 
.  a  steady  stream  of  letters,  packaj^es, 
magazines,    and    papers  moves 
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through  thV^ typical  large  post  of- 
fiqc  .  Mail  carriers  have  colfecled 
some  of  this  mail  from  neighbor- 
hood mailboxes;  some  has  been 
trucked  inrfrom  surrounding  towns 
or  from  the  airport  When  a  truck 
arrives  at  the  post  office,  mail  han- 
dlers unload  the  mail  Postal  clerks 
then  sort  it  according  to  deitina 
tion  After  being  \orted,  outgoing 
mail  is  loaded  ihto  'infcks  for 
delivery  to  Ihe  airport  or  nearby 
-"towns  Local  mail  is  Irft  for  carriers 
to  deliver  the  next  morning 

To  keep  buildings  ancJ  equipment 
cl^n^  and  la  good  working  order 
the  PostaUService  employs  a  variet> 
of  service  and  maintenance  work- 
ers Included  arc  janitors.jaborcrs.. 
truck  mechanics,  electricians, 
carpenters,  'fend  paintei's.  Some 
workers  specialize  in  repairing 
n^^ines  that  process  mail. 

Postal  inspectors  audit  post  of- 
fices operations  to  see  that  they  are 
run  efficiently,  that  funds  are  spent' 
properly  and  that  postal  laws  and 
regulations  are  observed  They  also 
prevent  and'thtect  crimes, such  as 
theft,  forgery,  and  fraud,  involving 
use  of  the  rfiail; 

Postmasters  and  supervisors  are' 
responsible  for  the  day-to-day 
operation  of  the^post  office,  for  hir% 
ing  and  promoting  employees,  and 
for  setting  up  work  schedules 
^  The  Postal  Service  also  contracts 
with  private  businesses  to  transport 
mail  In  1974,  there  were  about 
12,500  of  these  "Star"  route  con- 
tracts Most  "  Star"  route  carriers 
use  trucks  to  haul  mail, 'but  iji  some 
remote  areas  horses  or  boats  are 
used  instead.  \ 

-    Almost  85  percent  of  all  postal  - 
workers  are  in  jobs  directly  related 
to  processing  and  delivering  maiL 

,  (See  tabfe-4J-This  group* inchides 
postal  clerk^^ail  carriers,  mail 
handlers,  and  truckdrivers. 
(Detailed  information  on  Mail  Car- 
riers and  Postal  Clerks  is  given  eljse 
where  in  the  handbook )  Post 
masters  and  supervisors  make  up 
nearly  10  percent  of  total  employ- 
ment,  and  maintenance  workers 
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about  4  percent  The  remainder  I 
eludes  such  workers  as  postal  in^ 
spectors.  guards,  personnd  work 
ers,  and  secretaries.  C 

The  Posul  Service  o&tates  more 
than  4 1,000, installations.  Most  are 
post  offices,  but  some  serve  sp^ial 
purposes,  such  as  handling  payroll 
.records  or  supplying  equipment. 

Although  eA^ery  community 
receives  mail  service,  employment 
is  concentrated  in  large 
metropolitan  areas.  Post  offices  m 
cities  such  as  New  York,  Chicago,. 
^  and  Los  Angeles  employ  a  great 
^number  of  wo/kers  because  they 
not  only  process  huge  amounts  of 
mail  for  tbeir  own  populations  but 
also  serve  as  mailprocessing  points 
for  the  smaller  ^communities  that 
surround  them. 


Training JWher  Quallficationt, 
^         and  Advancement 

An  applicant  for  a  Postal  Service 
job  must  pass  an  examination  and 
meet  minimum^  age  requirements. 
Generally,  the^  minimum  age  is  18, 
but  a  high  school  graduate  ma5 
begin  work  at  1 6  if  the  job  is  not 
hazardous  and  does  not  require  use 
of  a  motor  vehicle.  Many  Postal 
Service  jobs  do  not  require  formal 
education  on  special  training.  Ap« 
plicants  for  these  jobs  are  hired  on 
the  basis  of  their  examination 
scores. 

Applicant?  should  apply  at  the 
post  office  where  they  wish  to  work 
and  take  th^  entrance  examination 
for  the  job  they  want  Examinations 
for  most  Jobs  include  a  written  test. 
A  physical  examination  is  required, 
as  welL  Applicants  for  jobs  that 
require  strength  and  stamina  are 
sometimes  given  a  special  test.  For 
example,  mail  handlers  musf  be 
able  to  lift  mail  sacks  weighing  up 
to  70  pounds.  The  names  .of  appli- 
cants who  pass  the  examinations' 
lire  placed  on  a.  list  in  the  order  Of 
theit  scores.  Separate  eligibility  lists 
are  maintained  for  each  post  office. 
Five  extra  points  are  added  to  the 
sgore  of  an  honorably  discharged 


l^  veteran,  and  10  extra  pomts  loathe 
n\  score  of  a  veteran  wounded  in  com- 
k'  ^feertJr  disabled.  Disabled  veterans 
who  have  a  compensable,  service- 
connected  disability  of  10  percent 
or  more  are^aced  at  the  top  of  the 
eligibihty  list.  When  a  job  opens, 
the  appointing  officer  choosey  one 
of  the  top  three  applicants.  Others 
are  left  on  the  list  so  that  they  can 
be  consfdered  for  future  openings. 

•New  employees  are  trained  either 
on  the  job  by  supervisors  and  other 
experienced  employees  or  in  local 
training  centers.  Training  ranges 
from  a  few  days  to  several  months, 
depending  on  the  job.  For  examplfe^ 
mail  h^dlers  and  mechanics*  help- 
ers can  learn  their  jobsj[n  a  rela- 
tively  shprt  time.  Postal  inspectors, 
on  the  other  hand,  need  months  of 
trainirtg. 

Postal  workers  are  classified  as 
casual,  part-time  flexible,  part-,time 
regular,  or  full-time.  Casual  work- 
ers are  hired  to  help  handle  the 
large  amounts  of  mail  dunng  the 
Christmas  season  and  for  other 
short-term  assignments.  Part-time 
flexible  employees  do  not  have  a 
regular  work  schedule  but  replace 
absent  workers  or  help  with  extra 
work  loads  as  the  need  arises.  Part- 
time  regulars  have  a  set  work 
schedule— for  example,  4  hours  a 
day.  Carriers,  clerks,  and  mail  han- 
dlers may  start  as  part-lime  flexible 
workers  and  move  into  full-time 
jobs  according  to  their  seniority  as 
vacancies  occur. 

Advancernent  opportunities  are  ^ 
available  for«»most  postal  workers 
because  there  is  a  management 
commitment  to  provide  career 
development  Also,  employees  can 
get  preferred  assignments,  such  as 
the  day  shift  or  a  more  desirable 
defivery  route,  as  their  senionty  in- 
creases. When  an  opening  occurs, 
employees  may  submit  written 
recjuests,  called  "bids/'  for  assign- 
ment to  the  vacancy.  The  bidder 
who  meets  the  qualificaUons  and  , 
hasjhe  most  seniority  gets  the  job. 

In^  addition,  Rostal  workers  can 
advance  to  better  paying  positions 
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by  learning  new  skills.  Training  pro- 
grams are  available  for  low  skilled 
workers  who  wish  to  become 
technicians  or  mechanics. 

Applicants  for  supervisory  jobs 
must  pass  an  examination.  Addi- 
tional requirements  for  promotion 
may  include  training  or  education, 
a  satisfactory  work  record,  and  ap- 
propriate personal  characteristics 
such  as  leadiership  ability.  If  the 
leading  candidates  are  equally 
qualified,  length  of  service  also  is 
considered. 

Although  opportuniues  for 
promotion  to  supervisory,  positions 
in  smaller  post  offices  are  limited, 
workers  m^y  apply  for  vacancies  in 
a  larger  post  office  and  thus  in- 
crease their  chances 

Employmtnt  Outlook 

Employment  m  the  Postal  Serv- 
ice IS  expected  to^  grow  mqre' 
slowly  than  the  average  for  all  in- 
dustnes  through  the  mid- 1 980  s.  ' 
Mechanization  of  mail  processing 
and  more  efficient  delivei;y  should 
allow  the  Postal  Service  to  handle 
increasing  anipunts  of  mail  without 
corresponding  increases  in  employ- 
ment. Nevertheless,  thousands  of 
job  openings  will  result  as  workers 
retire,  die,  or  transfer  to  other 
fields. 
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TtW«1.  Emptoymtnt  and  MUrint  in  th«  Postal  S#fvict 


Earnings  and  Worfcfng 
CondHiont 

Postal  Service  employees  are 
paid  under  several  separate  pay 
scjiedules  depending  upon  the  du- 
ties^'bf  the  job  and  the  knowledge, 
experience^  or  skill  required.  For 
example,  there  are  separate 
schedules  for  production  workers. 


• 

i 

(jHK^f  level              ^  • 

Salary  schedules* 

Entrance 

Maximunf 

Total 

449^79 

1 

555 

S8^92 

S!0:i595 

2 

2,946 

9,111 

]t;l68 

3 

8^57 

9J64 

1!,786 

4 

39,920 

10^54 

12,452 

5 

352,613 

I0J86 

13.171 

6 

42^880 

!I,I57 

13,962 

7 

V     2  J  32 

11,776 

14.801 

8.  . 

376 

12^5 

15,425 

*  On  June  ?0  I9''4.  includes  nonsupcrvisory  employees  in  post  ofTiccs  who  are  paid 
annual  salaries  Does  not  indude  rural  carriers  or  pan  time  and  casual  employees. 
'  In  effect  in  mjd-1974:  does  not  indude  rural  carrvers. 


such  as  clerks  and  mail  handlers, 
for  rural  carriers;  for  postal 
managers;  and  for  postal  execu- 
tives. In  all  pay  schedules^  except 
of  executives,  employees 
periodic  •'step"  increases 
specified  maximum  if  their 
formance  is  satisfactory.  A 
distribution  of  employees  in  levels  1 
through  8,  with  entrance  and  max- 
imum salaries,  is  shown  in  table  1: 
Most  mail  handlers  are  at  Ievef4 
and  most  postal  cierks  and  mail  car 
riers  are  at  level  5. 

Full-time  employees  work  an  8- 
hour  day  5  ^ys  a  week.  Both  full> 
time  and  part-time  employees  who 
work  more  than  8  hours"a^y  or  40 
hours  a  week  receive  overtime  pay' 
of  one* and  one-half  times  their 
hourly  rates.  ' 

In  1974,  postal  employees  earned 
13  days  of  annual  leave  (vacation) 
during  each  of  their  first  3  years  of 
service,  including  pnor  Federal 
cFvihan  and  military  service,  20 
days  each  year  for  3  to  15  years  of 
service,  and  26  days  after  15  years. 
In  addition,  they  earned  13  days  of 


paid,  sick  leave  a  year  regardless  o 
length  of  service. 

Other  benefits  include  retirement 
and  survivorship  annuities,  free 
group  life  insurance,  and  optional 
participatiois  iji  Jiealth  insur^ce 
programs  supported  in  part  by  the 
Postal  Service, 

Most  post  office  buildings  irt 
clean  and  well  lighted,  but  some  of 
the  older  ones  are  not  The  Postal 
Service  is  in  the  process^f  replac- 
ing and  remodeling  its  outmoded 
buildings,  and  conditions'  are  ex- 
pected toTniprove. 

Most  postal  workers  are*n1em- 
bers  of  unions  and  are  covered  by  a 
national  agreement  between  the 
Postal  Service  and  the  unions. 

SoiircM  of  Additional 
Information 

Local  post  ofHces  and  State  em- 
ployment service  offices  can  supply 
details  about  entrance  examina- 
tions and  employment  opportuni- 
ties in  the  Postal  Service. 
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STATE  AND  LOCAL  GOVERNMENTS 


State  and  local  governments  pro- 
vide a  very  large  and  Expanding 
source  of  job  opportdniiies  in  a 
wide  variety  of  occupational  fields 
In  1974,  over  II  8  million  people 
,  worked  for  State  and  local  govern- 
ment agencies;  nearly  three-fourths 
5f  these  worked  in  units  of  local 
government,  such  as  counties,  mu- 
nicipalities, towns,  and  school  dis- 
trictS.  , 

Sate  and  local  governments  pro- 
vide a  very  large  and  expanding 
source  of  job  opportunities  -in  a 
wide  variety  of  occupational  fields. 
In  1974,  over  11  8  million  people 
worked  for  State  and  local  gdvem- 
meni  agencies;  nearly  three-fourths 
of  these  worked  in  units  of  local 
government,  such  as  counties,  mu- 
nicipalities, towns,  and  school  dis- 
tricts. 

Educational  services  account  for 
the  majority  of  jobs  in  Stati  and 
local  government  About  5.9  mil- 
lion employees  worked  in  public 
schools,  colleges,  or  other  educa- 

'  lional  services. 

In  addition  to  the'neariy  3  million 
classroom  and  college  teachers, 
school  systems,  colleges,  and 
universities  also  employed  adminis- 
trative personnel,'  librarians, 
*  guidance  counselors,  nurses,  dieti- 
tians, clerks,  and  maintenance 
workers.  Three-fourths  of  these 
worked  elementary  and  secondary 
s<;hools,  which  are  administered  lar- 
gely by  local  governments.  State 
emplo3^ent  in  education  is  con- 
centrated chiefly  at  the  college, 

^university,  and  technical  ,  school 
levels. 

Thtr  next  two  largest  fields  of 
State  and  local  government  em- 
^ployment  were  health  services  and 
highway  Work  Th^  almost  I  4  mil* 


lion 'workers  employed  in  health 
and  hospital  work  included  physi- 
cians, nurses,  medicaJ.  laboratory 
technicians,  and  hospital  atten- 
dants. More  than  600,000  people 
worked  in  highway  activities  such 
as  construction  ami^maintenance. 
Highway  workers  include  civil  en- 
gineers, surveyors,  operators  of 
construction  machinery  and  equip- 
ment,* truckdrivers,  concrete 
finishers,  carpenters,  and  construc- 
tion laborers. 

General  governmental  control 
and  financial  activities  accounted 
for  about  840,000  woricers.  these 
included  chief  executives  and  their 
staffs,  legislative  repr^^sentatives, 
and  persons  employed  in  the  ad- 
ministration of  justice,  tax  enforce- 
ment and  other  financial  work,  and 
general  administration.  These  func- 
tions require  the  services  of  in- 
dividuals such  as  lawyers,  judges, 
and  other  court.  offidaJs,  cjty^ 
•  managers,  property  assessors, 
'budget  analys.ts,  stenographv^>  and 
clerks. 

Police  and  fire  protection  is 
another  large  field  of  employment. 
Over  600,000  persons  were,  en- 
gaged in  police  work,  including  ad- 
ministrative, clerical,  and  custodial 
personnel,  as  well  as  uniformed  and 
plainclothes  police.  Local  govem- 
.ments  employed  all  ofTfic  300,000 
firefighters,  many^of  whom  work 
only  part  time.  ' 

Other  5tate  and  locajjf  govern- 
ment employees  work  in  a  wide 
variety  of  activities,  \fyr^\  utilities 
(such  as  water  pr  electricity),  trans- 
portation, natural  resources,  pubUc 
welfare,  -  parks  and  recreation, 
sanitation,  correction,  local  libra- 
ries, sewage  disposal,  and  housing 
and  urban  renewal.  These  activities 


«  require  workers  in  diverse  occupa- 
tions stich  as  economist,  electrical 
engineer,"  electrician,  pipefitter, 
clerk,  forester,  and  busdriver. 

Clerical,  administrative,  main- 
tenance, and  custodial  work  make 
up  a  large  portion  of  employment  in 
most  government  agencies.  Among 
the  workers  involved  in  these  activi- 
ties are  clerk-typists,  stenographers, 
secretaries,  office  managers,  fiscal 
and  budget  administrators,  book^ 
keepers,  accountants,  carpenters.j^ 
painters,  plumbers,  guards,  and 
janitors.  (Detailed  discussions  of 
most  occupations,  in  State  and  local 
governments  aire  given  elsewhere  in 
the  Handbook,  in  the  sections 
covering  the  individual  occupa- 
tions.) 

Employmtnt  Trt;ids  and  ^ 

Outlook 

The  long-range  trend  in  State  and 
local  government  employmeni  has 
been  steadily  upward.  t3ee  accom- 
panying  chart.)    Much   of  this 
growth  results  from  the  need  to  pro- 
vide additional  services  as  popula- 
tion increases  and  as  people  move 
from  rural  to  urban  areas.  City 
development  has  required  addi- 
tional street  and  highway  facilmes; 
police  and  fire  protection;  and 
public  h.ealth,  sanitation,  welfare, 
and  -  other   services.  p9pulation 
growth  and  increasing  personal  in- 
come have  generated  demand  for 
additional  and  improved  education, 
housing,  health  facilities,  and  other 
services.  Except  for  elementary  and 
secondary  school  teachers,  Staie 
and  local  government  employment 
is  e*xpectcd  tp  grow  faster  than  the 
average  for  all  industries  through 
themid;1980's.  "  T 

A  lirge  State  Hid  local  wArk 
force  ako  will  be  needed  to  p#ovipe 
improve^  "public  transportation 
systems,^morc  urban  planning  ami 
renewal  programs,  increased  police 
protection,  better  measures^  to 
guard  against  air  and  water  pollu- 
tion, and  expanded  natural 
resource  development  programs.'ln 
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addition,  large  numbers  of  workers  , 
wHI^  be  needed  to  replace  en\-' 
ployces  who  transfer  to  other  fields 
pf  work,  retire,  or  die. 

Federal-State  programsan  educa- 
tion, vocational  training,  medicine, 
and  other  fields  will  increase  the 
needs  of  local  and  State  govern- 
ments for  professional,  administra- 
tive, and  technical  personnel  These 
will  inqlude  engineers,  scientists, 
social  workers,  counselors, 
teachers,  physicians  and  librarians. 

Most  positions  in  State  and  local 
governments  are  filled  by  residents 
of  the  State  or  locality:  Often,  ho^- 


^  ever,  it  is  necessary  to  recruit  from 
butside  if  shortages  of  particular 
skills  exist. 

Earr)ings  and  Working 
Conditions 

Earnmgs  of  State  and  local 
goverrmjent  employees  vary  widely, 
depencfing  upon  occupation  and  lo-.. 
cality.' Salaries  from  State  to  State 
tend  to.  reflect  differences  in  the 
general  wage  level  in  various  locali- 
ties. 

The  Handbook  statement  for  in- 
dividual occupations  often  gives  sa- 
lary information  for  State  and  local 
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government  cmpioymcru,  S<ilar>  tn- 
farmdii^^n  disc-  can  be  obtained 
from  the  appropriate  Stale  and 
IcKal  govern mcni  agcnctes 

A  mdioritv  of  State  and  local 
goemmeni  positions  are  filled 
through  some  type  of  formai  civil 
scr\ic€  lest,  thai  is,  personnel  are 
hired  and  promoted  on  the  basis  of 
mem  In  some  areas  groups  of  em- 
plo)ces.  such  as  teachers  and  po- 
lice, have  separate  civil  service 
coverage  for  their  specific  groups.. 

Most  Sl2tte  aijd  local  government 
employees  are  covered  by  retire- 
ment systems  or  by  the  Feperai  So- 
cial Security  program  They  ^^sually 
wrork  a  sundard  v^eek  of  40 -feours 
ur  les^  v^ith  overtime  pav  or  com- 
pensatory tbne  benefits  for  ^di- 
tional  hours  of  work. 

V 

SourcM  of  Additional 
Information 

Persons  interested  in  working  for 
State  or  local  govenment  agencies 
should  contact  the  appropriate 
State,  county,  or  city  agencies.  Of- 
fices of  local  school  boards,  city 
clerks,  school  and  college,  coun- 
selors or  placement  personnel,  and 
local  offices  of  S^ate  employment 
services  have  additional  informa- 
tion. 
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THE  ARMED  FORCES 


The  Armed  Forces  offer  young 
men  and  women  career  opportuni- 
ties in  a  range  of  occupations  al- 
most as  wide  as  that  found  in 
civilian  life.  Jobs  include  clerical 
and  adminis6ative  work,  skilled 
construction  trades,  electrical  and 
electronic  occupations,  auto  repair, 
and  hundreds  of  other  specisdties 
requiring  varied  amounts  of  educa- 
tion and  training  Each^  year  the 
Armed  Forces  give  hundreds  of 
thousands  of  men  and  women  basic 
and  advanced  training  which  can  be 
useful  in  both  military  and  civilian 
careers. 

Since  ^he  Selective  Service  draft 
authority  was  allowed  to  lapse  in 
1973,  the  various  branches  of  tne 
Armed  Forces — Army,  Air  Force, 
Navy,  Marine  Corps,  and  Coast 
Guard— are  being  staffed  entirely 
•  through  voluntary  enlistments.  The 
'  military  services  must  compete  with 
civilian  employers  and  offer  occu- 
pational beneflts  and  training  pro- 
grams which  ttiake  military  service 
an  attractive  career  alternative. 
These  benefits  are  explained  in 
more  detail  later  in  this  statement 

A  young  person  may  enlist  in  any 
one  of  a  variety  of  programs  that  in- 
\volve  different  combinations  of  ac- 
*  tive  and  .reserve  duly.  Active  duly 
•ranges  from  2  lb  6  years,  with  3- 
ana  ^^year  enlistments  the  most 
common   In  general,  enlistments 
for  over  4  years  are  for  job  special- 
ties which  require  a  considerable 
amount   of  ^advanced  technical 
training. 

"^^iin^tjhe  eftd  of  1974,  over  2.2  mil- 
lion mcifand  women  were  on  active 
duly  in  the  Armed  Forces,  abom 
780,000  in  the  Army,  645,000  in 
the  Air  Force;  545,000  in  the  Navy, 
190,000  in  the  Marir^  Corps;  and 


36,000  in  the  Coast  Guard.  Of  these 
about  50,000  were  women.  In  addi- 
tion to  those  on  active  duty,  over 
175,000  persons  were  in  active 
reserve  units. 

Military  personnel  are  stationed 
throughout  the  United  Stales  and  in 
many  countries  around  the  worid. 
In  the  United  Stales,  the  largest 
numbers  are  in  California,  followed 
by  Texas,  North  Carolina,  Florida, 
Georgia  and  the  Washington,  D.C. 
metropolitan  area.  Over  500,000 
are  outside  the  United  States.  The 
majority  of  these--over  300,000— 
are  stationed  in  Europe 
(particulariy  Germany),  large  num- 
bers also  ar^  in  the  Western  Pacific. 
In  addition,  over  200,000  Navy, 
Marine  Corps,  and  Coast  Guard 
personnel  are  assigned  to  ships,  in- 
stallations, and  ports  in  the  United 
States  and  its  outlyjng  areas,  and 
around  the  world. 

Job  Training  and  Education  for 
Enllatad  Paraonnal 

The  Armed  Forces  train  person- 
nel in  hundreds  of  different  types  of 
jobs.  Job  training  available  to  en- 
listees depends  on  the  length  of 
their  service  cgmmitment,  their, 
general  and  technical  aptitude,  the 
needs  of  the  service,  and  personal 
preferences.  Followinjg  a  basic 
training  period  of  betweeir  6  and  II 
weeks,  depending  on  service 
branch,  a  majority  of  recruits  go 
directly  to  formal  classroom  train- 
ing in  .  a  specially  while  the 
remainder  risceive  on-the-job  tram-t 
ing  at  their  first  duty  assignment. 
For  those  not  assigned  directly  to 
schools,  there  is  opportunity  for 
formal  classroocn  training  following 
qn-the-job  training. 


Following  initial  or  advanced 
training,  an  indivi^iual  is  sent  to  his 
or  her  service  assignment  The  type 
and  locati6n  of  duty  depeiKl  on  serv- 
ice ^vacaodes,  personal  qualifica- 
tions ,  and  personal  preferences.  ( 
Persons  planning  to  apply  the 
skills  gained  through  military  train- 
ing to  a  civilian  <jareer  should  ob- 
tain certain   information  before 
choosing  a  military  occupation. 
First,  they  should  determine  how 
good  the  proq>ects  are  for  civilian 
employment  in.jpbs  related  to  a 
,  particular      military  specialty. 
Second,  they  should  know  what  the 
prerequisites  are  for  the  related 
civilian  job.   Many  occupauons 
require  licensing,  certificaUon,  or  a 
mmimum  level  of  education.  Those  * 
mlerested  should  find  out  whether 
military  training  is  sufficient  to 
enter  the  field  or,  if  not,  what  addi- 
tional training  will  be  required. 

Miich  irifwTnatioJ|jt  on  the  em- 
ployment outlook  avilian  jobs 
for  which  military  training  helps 
prepare  an  individual  ii  ^ven  in 
other  handbook  statements.  Addi- 
tional information  often  can  be  ob- 
tained from  schools,  unions,  trade 
associations  and  other  organiza- 
tions in  the  field  ofintercst,  or.from 
a  school  counselor.  By  looking  into  / 
this  kind  of  information  befgie 
choosing  a  specific  military  ocptfpa- 
tion,  young  people  enteririg  the' 
Armed  Forcfes  will  help  insure  Jhat. 
the  type  of  training  they  obtain  will 
fit  their  career  plans. 

A  fist  of  major  job  categories  for 
enlisted  personnel  is  presented 
below. 


Administrative  Specialists  and  Clerks 

Personnel 

Administration 

Clerical  personnel 

Accounting,  finance,  and 
disbursing 

Supply  and  logistics 

Religious,  morale,  and  welfare 

Information  and  education 

Communications  center  opera- 
tions 
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Electrical  and  Mechanical  Equip- 
ment Repairers 

Aircraft  * 

Automotive 

Wire  communications 

Missiles*  mechanical  and  electri* 
cal 

Armament  and  munitions . 
Shipboard  propulsion 
Power^erieratifig  equipment 
Precision  equipment 
Aircraft  launch  equipment 
Other  mechanical  and  electrical 
equipment 

Crafts 

Metalworking*       '      .  ^ 
,  Construction* 
Utilities 

Construction  eqyipment  opera- 

tiOJT 

Lithography 

Industrial  gas  and  fuel  production 
Fabric,  leather  and  rubber 
Firefighting  a'nti  damage  control 
Other  crafts 

r 

%  .  • 

■  o 
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Service^and  Supply  Handlers 
Food  service 
Motor  transport 

Material  receipt*  storage,  and 
issue  - 
Military  Police 
Personal  service 
Auxiliary  labor 

For\vard  area  equipment  support 

Infantry,  Gun  Crews,  and  Seanian- 
ship  Specialists 
Infantry 

Armor  and  amphibious 
-  Combat  engineering 

Artillery/gunnery*  rQckels,  and 
missiles 

ComBat  aircrew 

Seamanship-  ^ 

.  L 

I  if 

Electronic  Equipment  Repairers  ^ 

Radio/ra(iar 

Fire  control  systems 

Missile  guidance  and  contro]^ 

Sonar  equipment 
:  Nuclear  weapons  equipment  * 


ADP  computers 

Teletype     and  cryptographic 
equipment 
Other  electronic  equipment 

Communications  and  Intelligence 
SpeciaUsts 

Radio  and  radio^ode 

Sonar 

Radar  and  air  traffic  control 
Sijgnal ,  intelligence/electronic 
warfare 
Military  intelligence 
Combat  operations  control^ 

Medical  and  Dental  Specialists 
Medical^care 

Technical  medical  services 
Related  medical  services  ^ 
"  Dental  Care  . 

Other  Technical  and  Allied  Spe- 
cialists 
Photografrfiy 

Draftings  surveying,  and  trapping 
We^er 

Ordn^ce  disposal  and  divmg 
Scientific  and  engineering  aides 
Musicians 
.   A   brief  desdription   o^  each 
category  as  it  relates  to  civilian  jobs 
follows:      ^  •  •     '  -  ^ 

•  Administrative  specialist  and  clerk' 
jobs  are  found  iijjnost  private  busi- 
.  nesses  and  government  agencies 
and  require  the  same  basic  skills  as 
those  learned  in  the  military  serv- 
ices. 

Electrical^ and  mechanical  equip- 
ment repairers  generally  are  in- 
structed in  the  basic  theories  and 
,  advanced  '  troubleshooting 
techniques  involved  in  the  opera- 
tion and  jepair  of  equipment.  This 
instruction  and  training  make 
transfer  to  a  similar,  civilian  job 
fairly  ^asy  in  many  career  fields.  In 
others,  some  additional  civilian 
training  may  be  n'ieedecl. 

In  general,  the  various  j^killed 
Crafts  or  trades  require  some  kind  of 
apprenticeship  program.  In  some 
cases  credit*  is  given  towards  the  ap- 
prenticeship  requirement  for  skills 
acquired  through  military  training 
an(j  experience. 
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Man>  of  the  sen  ice  and  supply  oc- 
cupations are  identical  to  those  in 
civihan    life    Such    military  ex< 
,   perience  is  helpful  in  obtaining 
similar  civilian  employment 

On  the  other  hand,  many  of  the 
jobs  in  the  infantry,  gun  crews  and 
seamanship  specialist  group  are 
unique  to  the  Armed  Forces,  having 
few  or  no  parallels  in  civilian  jobs. 
However,  this  v^ork  experience  may 
helpful  in  developing  leadership 
and  supervisor)  skills  which  pro- 
vide a  good  base  for  future  civilian 
employment 

Those    workmg    as  electronic 
equipment  repairers  generally  main 
tain  and  repair  specialized  military 
equipment.  However,  most  of  the 
training  and  experience  gained  can 
be^directlj  related  to  civiliAQjfctu- 
pations  such  as  electronics  techni- 
cian, aircraft  instrument  mechanic, 
or  radar  and  radio  repairer.  The 
service-trained   specialist  in  this 
area  may  need  additional  training  * 
an  specialized  equipment  before 
gaining    journeyman    status  in 
civilian    employment.    Credit  is 
sometimes  given  in  an  apprentice 
ship  program  for  .sMlls  acquired  i^y 
the  service  Also,  in  certain  occupa- 
tions, such  as  electrician,  for  exam- ' 
pie,  applicants  may  be  required  to 
show     an     adequate     level  of 
knowledge  bjt^  passing  an  examina- 
tioh  before  a  license  to  practice  is 
issued 

Some  of  the  communications  and 
intelligence  specialist  occupatfops 
have  civilian  counterparts,  such  as 
sonar>  radar,  and  radio  operators 
In  general,  however,  these  have  a 
limited  civilian  demand  Other  jobs.* 
such  as  military  intelligence  or 
combat  operations  control  have 
very  few  of  no  parallel  civilian  oc- 
cupations. 

In  recent  years,  changes  in  rpilita- 
ry  training  and  civilian  require- 
ments in  the  medical  and  dental 
fields  have  g/eatfy  increased 
civilian  employment  opportpnities 
for  service -trained  pcrsonrxclj  An 
examination  is  required  in  most 
^  fields  to  show  proficiency  Some  of 


the'^civilian  occupations  in  which 
servi^:e  trained  men  and  women 
can  become  certified  jnclude, 
physician's  assistaitt,  laboratory 
technician;  emergency*  medical 
care  technician;  medical  technob- 
gist;  dental  assistant;  nurs5  (most 
States  allow  service  trained  person- 
nel to  take  the  Licensed  Practical 
Nurse  Examination,  a  few,  ih^rig- 
istered  Nurse  ExamirvatipnjC  and , 
physical  therapists.  , . 

Other  technical  allied  spe- 
cialists include  a  wide  xange  of  jobs,, 
many  havingdirect  cTwlian  parallels 
such  as  photographer,  meteorolo- 
gist,  musician,  and  others  providing 
skills  wi|h  limited-  demand  in  the 
civilian  sector ^uch  as  ordnance 
disposal  and  diving. 

Traditionally,  women  in  the 
armed  services  have  been  limited  to 
jobs  in  the  administrative,  clerical, 
or  medical  fields.  Today^  women 
are  eligible  and  encouraged  to  enter 
a}\  military  occupational  fields  ex- 
cept those  involving  actual  combat, 

Othtr  Educational  Programs 

.  fn  addition  to  on-duty  training,  a 
variety  of  programs  are  available  to 
help  military  personnel  continue 
their  education.  A  Tuition 
Assistance  program  is  available  at 
most  military  installations  for  active 
duty  personnel  who  wish  to  take 


off-duty  courses  leading  to  a 
bachelQr*s  or  advanced  degrees. 
Assistance  also  js  availabte  for 
schooling  ranging  from  basic  sub- 
ejects  tjprpugh  cojlege  and  technical 
ocdupational  coursed. 

Each  service  branch  offers  pro- 
grams for  full-time  ^ucation, 
providing  full  pay,  allowances,  tui- 
tion, and  related  fees.  Other  pro- 
grams enable  the  enlisted  man  or 
woman  to  take  college  courses  and 
additional  military  training  leading, 
to  commissioning  as  an  officer  v. 
Courses  also  are  available  to  hel{5 
service  personnel  eafn  their  high 
school  equivalency  diploma.  In  ad- 
dition, programs  are  being  in- 
stituted to  permit  the  application  of 
credit  for  military  training  courses 
towards  associate  or  baccalaurea^te 
college  degrees  from  participating 
institutions. 

Officer  Training 

.  Ofifiror^andidatcs  in  the  Armed 
Forces  receive  training  through-^ 
widewaricty  of  programs.  The 
Federaf"Siervice  Academies  (Naval, 
Air  For^,  Military,  and  Coast 
Guard),  Reserve  vOfficer  Training 
Corps  (ROTO,  Officer^ Candidate 
.  School,  National  Guard  (Slate  Of- 
.ficer  Candidate  School  programs), 
and.direct  appointment.  ^ 

The  Federal  Service  Academies 
provide  a  4-year  college  program 
leading  to  a  bachelor  of  science 
degree.  The  midshipman  qt  cadet  is 
provided  free  room  and  board,  tui*  ^ 
tion,  medical  care,  and  a  monthly 
allowance.  Graduates  may  receive 
regular  commissions  in  all  branches 
of  the  service  and  havjs  a  5-year  ac- 
tive duty  obligation, 

^To  become  . a  candidate  for  ap- 
pointment as  a  midshipman  or 
'cadet  in  the  Naval,  Air  Force,  or 
Military  Academy,  most  applicants 
obtain  a  nomination  from  an 
authorized  nominating  source 
(usually  %  member  of  Congress]?.  It 
is  not  necessary  to  know  a  member^ 
of  Congress  personally  to  request  a 
nomination.   The   nominee  must 
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meet  certain  requirements,  which 
include^  an  academic  record^  of  a 
specified  quality,  college  aptitude 
test  scor^  ?bove  an  established 
minimum,  recommendations  from 
teachers  or  school  officials,  and 
passing  a  medical  examination  Ap- 
pointinents  are  made^from  eligible 
nominees  according  to  personal 
preference  of  the  ^  nominating 
authority  and  by  a  competitive 
system  based  on  the  nominees' 
qualifications  The  dependents  of 
certain  veterans  may  gain  admis- 
sion. Active  and  re^rve  service 
members  also  may  gam  admission 
through  applications. 

Appointments  to  the  Coast 
Guard  Academy  are  made  on  a 
competitive  basi^  A  nomination  is 
not  required. 

The  Reserve-  Officer  Training 
Corps  (ROTC)  Program  involves 
the  training.pf  students  in  over  300 
Army,  Navy,  Manne  Corpsi^nd  Air 
Force  units  at  participating  colleges 
and   universities  throughout  the 
United  States.  As  a  part  of  the 
school  curriculum,  ROTC  training  * 
includes  2  to  5  hpurs  of  military  in- 
struction, a  week  in  addition  to 
regular    college    courses.  Some 
summer,  training  also  is  required. 
Advanced  ROTC  training,  occur- 
ring during  the  junior  and  senior 
years,  is  optional  (except  under  the 
N^vy  programs)  and  students  must 
qualify  for  admission. 
.  Advanced  ROTC  studehts  are 
pai(^  a  monthly  allowance  while  at* 
tending  school  and  receive*  addi- 
tional pay  for  summer  training. 
Scholarships  also  are,  available  on  a 
competitive      basis.  Following 
graduation,  RQTC  studenjts  fulfill  ' 
their  military  obligations  by  serving 
as  regular  or  reserve  officers  for  a 
stipulated  period  of  time. 

A  commission^  in-  the  Arrnpd 
.Forces  can  be  earned  without 
ROTC  training  by  those  v*^ho  enlist 
from^  civilian life  into  one  of  the 
several  Officer  Candidate  School 
Programs.  Army,  Navy,  Afr 
Force,  Marine  Corps  and  Coast 
Guard  train  selected  ^olleg^  gradu- 


ates to. become  commissioned  of- 
ficers T^e, National  Guard  also  has 
several  Offi(;er  Candidate  Programs 
for  qualified  high  school  graduates. 

Many  m6n  and  women  who  are 
Gained  in  me<iic!ne  or  one  of  the  re- 
lated health  sciences  ma^r  qualify 
for  direct  appointment  as  officers. 
Financial  assistance  is  available  to 
students  enrolled  in  training  in  one 
-of  these  fields.  Direct  appointments 
also  are  available  for  those  qualified 
to  serve  in*  other  occupatiorts,  such 
as  judge  advocate  general  or 
chaplain. 

The  Armed  Forces  offer  a  wide 
variety  of  flight  training  programs^ 
many  of  which  lead  to  a  commis- 
sion. In  addition,  all  service^^h^ve 
programs  for  qualified  enlisted  per- 
sonnel to  obtain  commissions. 

Salary,  Allowances,  Promotion, 
and  Working  Conditions 

In  additiop4o  regular  salary,  mili- 
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tary  personnel  receive  free  room 
and  board,  medical  and  dental  care, 
a  military  clothing  allowance,  mili- 
tary Supermarket  and  department 
store  shopping  privileged,  recrea-, 
tional  facilities^  30  days  of  paid  va- 
cation a  year,"  and  travel  opportune 
ty.  When  room  and  board  are  not 
provided,  a  living  allowance  k 
given.  Table  1  gives  examples  of  . 
military  pay  and  allowances. 

Active  career  officers  and  en- 
listed personnel  also  are  eligible 
for  retirement  benefits  after  20 
years  of  service.  ' 

Tfie  pay  grades  for  enlisted  per- 
sonnel begin  at  E-l,  the  lowest,  and 
go  to  E-9,  the  highest.  The  lowest^ 
pay  grade  for  commissioned  oT^^ 
ficers  is  0- 1 ;  the  highest,  0- 1 0. 

Enlisted  personnel  will  normally 
be  promoted  to  pay  grade  E-3 
within  their  first  12  monthTof  ser-  ~ 
vice.  Further  promotions  depend 
(^n  individual  merit,  but  in-grade 
p^y  increases  are  possible  on  the 
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Tibl«  t  Acthf«  duty  mmury  comptfiMtton  in  1974  for  ;iyimb#rB  of  tho  Annod 
FprcM       M  tlnglo  and  havo  I*m  than  2  yaart  of  jMrvtct  * 


Pay  pitdc 


Enlistdd  members 

•    ''e-2  . 
.  £-3 


*  Regular 
^  ipilitary  * 
compensa- 
tion, total 


\^  Basic 
pay 


tsmoned 


CommtssK^ed  ofHceM 
O-l 
0-21 
0-3 


S5.756 
6J78 
6362 
6^72 


'nJ2« 
12.669 


Quart  cfs 


Subsistence 
altovvance 


4.600 

4,780-^^ 
4.971 


8,766 
|0.05« 


S759 
'  810 
91A 


1.378 
r.756 
2.005 


$868 
868 
868 
868 


606 
606 
606 


SOURCE  Dcpanmenfof  Defense 

'T)asis  of  length  of  service. 

The  normal  workweek  in  the 
^     Armed  Forces  is  8  hours  a  day,  5  or 
^     .  5  1/2 -days  a  week.  Due  to  the  na- 
ture of  milif^  work,  an  individual 
or  group  may  be  called  upon  to 
'y^ — '^>'=-5?^^  longer  hours  without  addi- 
^  ^?^tirt?r!Tf^»^p^nsaTii?n  With  th^  ynlf 
range  of  jobs  found  in  the  selcvice, 
working  conditions  vary  subst^- 
tiaJIy.  Some  j6bs  which  are  cxlraor- 
^  dinarily  dangerous,  or  in  an  yil^ 
desirable  location,  provide  addi-, 
tjonal  income  in  the  form  of  ^ 
bonus  or  spcd|t]  payments:"  ^ 
^    Athletic  and  other  f^ctistipnal 

facihties,  stich  as  libraries,  gyml 
"  ums,  tennis  courts,  golf  coursel 
'  agd  ii|ovies,  a^e.  available  on  mo< 
military. installations."^ Service  pfer-^ 
sonnel  also  may  get  h^Ip  with  per* 
^  Sohal  or  financiaJ  probIems»»^rom 
person^  ^  affairs  .df&cers,  legaf 
r     assistance  officers,  ^nd  chaplains, 
^    and  frdm  other  supporting  agen* 
cies.  • 

'  V«t«rans'  B«n«ffto 

The    Veterans  Admirnilratio/. 
'provides   numerous   benefits  ta 
those  who  hav^*  served  in  the 
Armed  Forces.  The  educa^onal 
assistance  program  is  usually  the 
most  inipbrt^t  to  those  consider/ 
»    ingepHsting.      .     •     •  ' 
Veterans  wfiojiave  at  leaSt  181 
days  bf  (Jontifluous^HSve  di^ty^u-e 
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eligible  fox  educational  benefits. 
E^h  eligibler  person  is  entitled  to^I 
1/2  months  of  educational 
assistance  for  each  morj^h  of  service* 
on  active -duty,  up  to  a  maximum  of 
3*6  months.  These  benefits  may  be 
received  for  educa^on  at  any  ap- 
proved institution,  including  public 
or  pnvate  elementary,  secondary, 
vocational,  correspondence,  J}usi* 
ness,,or  flight  training  schools, 
junior  or  teachprs'  colleges,  nomial 
$chooIs,  colleges  or  universities, 
professional,  scientific,  of  technical 
institutions;  and  various  other  in* 
stltutions  that  furnish  education  at 
the  elementary  leveL  or  above.  A 
member  of  thes^ice  who  has  not 
recebfgS'^ffT^econdary  .  school 
foma  '(or  an  -  equivalency  cer- 
tificate), an4  needs  to  take  .a 
remedial  or  refresher  course  to 
prepare  for  en^IIment  in  an  educa- 
tion 6r  trainmg  prograrp,  may 
receive  ^ch  training  without  hav- 
ing it  charged  against  the  benefits 
earned  through  piilitary  service. 

.In  addition 'to  training  in  an  edu- 
cational institution,  GLBiU  benefits 
are  available  for  apprenticeship  or 
qn-the-jqb  training  aifd  flight  tram- 
ing.  The  amount  of  the  training 
assistance  allowance^  depends^on 
the  type*  of  program  anrf  the 
number  "^jf  dependents  ofx  the 
veter^.  For  full-time  education  in^ 
an' approved  institution*^  vweran 
with  no  dependents  receWy  $270s^ 
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month  in  January  1975,  with  one  j> 
dependent,*  $32  i;  with  two  depen- 
dents, $366;  and  $22  for  each  addi- 
tional dependent  A  veteran  whh  no 
'  dependents  receiving  apprentice- 
ship or  OB*the:}bb  training  was  paid 
$196  for  each  of  the  fir5t^6  months; 
$147  foV  each  of  the  second  6 
months;  $98  for-each  of  the  third  6 
months;  and  $49  for  each  addi- 
tional month;  with  one  dependent, 
$220,  $171,  $122,  $73;  with  two 
dependents,  $240.  $I9K  $142,. 
$93;  and  $10  a  month  for  each  ad- 
ditional dependent.  Another  attrac- 
tive veterans*  benefit  available  is  a  , 
guaranteed  home,  farm,  or  bilsiness 
jpan.  '  * 

Each   pf  the   Armed  Fqrces 
Reserve    Programs   offvs  V^X* 
promotion,  training,  education  and 
retirement  benefits  similar  to  those  ' 
of  the  active  duty  programs. 

More  detailed  or  current  infor-' 
mation  on  educ^kional  benefits,  as 
weir  as  other  veteran^  benefits,  is 
available  frorri  the  Veterans  Ad- 
ministration (Office  located  in  e^h 
State,  the  District  of  Columbia, 
Puerto  Ricb^  and  the  Philippines. 
Othtr  Sdurc«t  of  Informatton 

i    ^  ^ 

.  Each  ofl  the  military  services 
publishes  /  handbooks  and 
pamphlets  I  that  describe  entrance 
requirements,  training  and  ^d- 
vancemlif  opportunities,  and'^er 
asp>ects  of  military  careeo^  These 
publications  are  available  at  atf 
recruitini  st^ions,  most  State  em- 
ploymfot-  service  offices,  high 
*schqpl^  coIfege$  and  public>l(bra- 
ries., Individuals  may*obtain  addi- 
tional information  by  writing  to  the 
addresses  below: 

US.  .Army  Rccniiting  Connnand,  Fort 

.  Sheridan,  in.  60037. 
Navy  Rccniiting  Command  (Code  40), 
4015  Wilson  Blvd.;  Arimgton.  Vt. 
^2203r 

tSAF  Recruiting  Service.  Directorate  of 
'  ^ecnittlng  Operations,  ^lUndoIph  Air 

•  Force  Base.Tcx.  78149. 
Commandant  of  thjc  Marine  Corps.  Code 

•  MMRE-7.  Headquarters  ManncCofps. 
Washington.  p.CijiOSSO. 

CommandanHG-PMR),  U.S.  Coast  Goard'. 
Washington.  D.C.  20590. 


Dictionary  of  Ogffcupatiohal  Titfes  (D.O.T.) 
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007        M^/.h.^.£.i  018.687  Surve>'or  s  hetper-chain  .  370 

Mechanical  ennneirf  iit  a7t     niDioi   ■     ••  ■    ,  560 

Refneeration  en  neei  *    "  \  019.281  Ouality-control  technician  .     ..t'.  673 

007  151  «eaung engineer^  ,  .  335  627     n^rts.  ?^'^'^°"*'J"^''~"'"  *■ 

007  168  Chief  engm^r                      '  »335     n7n^«  M^'J^'"'''^^"^""'  '  

nm  ifti  im^K    *i                                     -  *^      ^»335     020.088  MaihemaUcun  .....  * 
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•007  .87                                             equipment  '  627     020  188  Actuary  .        .         .  "   ,,5  7?! 
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SaWtvcngmeer.  mmmc  197  5«a    '  *   ^    joj.  jo;?,  ozo 

flUfi.jiT  J,       M    .    ..  ^590  Chemist,  organic  ..          ..  .*                     '  363 

Ko^f    S  '"'SS'  •  1 68  Chemical.Uboratdry  chief....  ..  .V  .  l         V • '      '  "5 

^(1 0.^1  Drafter,  geological   ..     371.590    022.181  Perfu;ner  ...  ":'    -  \% 

(i-aJkS  Pr^^&V     ,■     '       >  ^         371     022  281  Chenlist.  water  punf«?U».. ;7  363 

.  .Qf).-^^  ProspeeUng  computer     .      *  590    023       Occupations  m  physics       -V.jr '     \i\  ' 

•  Of  I  ,  V  MeUllurgy  and  metallu;g,al  engineering  X         023  081  rtiy^^         ^  ^  X*     -  '  V^n 

wk«*ip^~!T'^°"*i|-  ■  V  >3  '  Physicut.  light  : . 

>Ofl(,««*«fbundry  metalJ-H%   "  .   .   •      \.  M  023  088  Physicist,  theoretical    .  *. -v   .     \  Jf 

^^eul  <,rg,s,.extjctive                     \  .  ..  .^^36  024.  Oc^pat.ons  in  geology'.:: .  .  ^A-' 373' 

012  VJ^^f  -"*^"'  336  024  08,  Geolo^st.„,    .  .  •  .    ' 339  539 

O  2  08?^            engineering  occupations   ^      373  Geop^icist          .  .  ,    ...  .^ZL ' I"'  Si 

o  2  ?f«^xS^"*'"'f '           ^ ••   "6         •  '  Mmirologisv   /  339  589 

^i&^"T"u'""'^  -:r:-  ■     334.626  '^'t>»ieon?loiut  „       ..  339  589 

^^^^  •  ■]         '    Pefrolo^is?  ..      .  r       339  59? 

'          ■    L^f^^'L^TC     ■    ■  ■    •  t -  ■■        -^626  USTK  Occ»^tions  ,n  meteorolbgy    ..  ..  7^'  .% '  3??  - 
^cgo^^m^Wr  %   626-r025  088  Meteorolog«t  '  ^.  .  .  L  .  .  Z^:: I:  343 

Rir    y    •     ^  ^    z  .      (Ob      .  <\\ 
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C»o7 

\4> 


029 


029  0^8 
040  OS! 


OccupQitioru  m  cnathcnutKrs  and  physical 
sciences,  ae  c 


\ 


(UI  OSI 


041  168 
041  181 


132.505. 
132.  505. 


Geogncpher 
Agronomt« 
Antmid  socDttst 
Food  technologist 

Forcsxcr  

Range  manager 
^tl  conservattpnist 
Soil  soentfsi 
,  AfUHxnisi 
Biochemist 

BK>l0'g1St 

Bouintst 
Entomologist 

Gcnctictst   *  r  . 

Microb«>Jogist  ... 
Occanographcr  # 
Pharmacologist  • 
Physiologist 

PUnt  quarantine  and  plant  pest  control 

inspector 
Plant  scientist 

Fish  culturi$t    .  \ 

Histo  pathologist  , 
.041  281*PubUcheaJthbucicnologist 
045.088  Ps>chok)gist.  dev^lopmentaK' 
Psychologist,  educational 
Psycholbgist.  engineering 
Psychologist,  experimental 
Psychologist,  sqctal  '  * 

045  108  (Counselor  ... 

Director  of  guidance 
Psychologist,  clinical      ^  . .     ^  *  . 
Psychologist,  coun^lml         "  . 
Psychologist,  school  "    '  . 

Residence  counselor 

050  088  Econbsnist..„   -   .„  

S>       Marlcet  resetfc|i  ffi^ysi.  

050  118^  iftanpQwer  research* and  planning  director 

•'051088'  Political  scientist   

•  052-038  Dire(?<br,  State-hise^m^  society 
05leS8  Htstprian   •        •  - 
054.088  ^bejolo^st.    ^  '  . 

055.088  Anthropologist  .  ^  , 

^  059  0J8,  Economic  geographer  ^  ^  .  .  . 

^    ,  Lin|utst.  scientifip  ^  . " .  .. 

jM^O.lOl  Surgeon-. . .     

V70  10^  General  practitioner  .  •   

^OT'l  .lOg  Osteopathic  physician  .   *. 

DehUst   .  ?   

Veiennanan.  laboratory  animal  car;  

Vetennanan  ''   

Veterinary  livestoclc-inspcctor 
Veterinary  v;rus-serum  inspector 
"073  381  Laboratory  technician,  veterinary 

074.181  Pharmacist  *  

'075.^     Regislered  nprSes   

077.081  Research  nutritionist  ■.   

077  128  Dietitian,  teaching.    ..'      .  .•/  

^      Dietitian,  therapeutic   ^  

Nutritionist.  ^.        .          .'  *  . 

077  168  Dietitian  ;  

Dietitian,  adminislfative  

,  0f8.128  Medical  technologist.  teachmg'Superviso'r.. 

'  078: 16^  Medical  technologist,  chtcf.^  

•  Radiologic  technp^^st.  ch(ef  ...  ^  


072.108 
0^3  081 
073  108 
073  181 
073  281 


rmtr 

373 
$00 
351'.  580 
35 1. -5  go 
365 

320.  580.  650 
323 

*    .  325.  580 
354. 580 
352. 626 
?49,  365,  626 
351.  626 

351.  580 
351. 580 

351.  580.  626 

352,  5S0.  626 

346 

352.  626 
351. 626 

580 
35l.'580 
.351 
351.626 
351 
595 
505 
506 
505 
505 

511,  513,515 
511.  513.  515 
506 
.  506 
505 
132 

14L  498.  580 
126. 141 
498 
503 
502 
502 
507,  580 
496 
500 

....   ,  496 
^  448 
448 

1:.  .  446 
435 

.      452.  580 
452 
•452 
452 
627 
493' 
470 
485 
485 
'  485 
485.  580 
485 
485 
458.  627 
458.  627 
466.  627 


078  687 

079  108 


079  128 


078,281  3>j?chemistfy  technologist   _ 

Medical  technologist  .  >  

Microknology  technblogist      .  ^  .  .   

078  381  MedicaI4aboratory  assistant  

Tissue  tecbnologtst   . 

078  368  Dental  hygienist         "  \ 

Electrocardiograph  lechmctah.  ... 

EJectroeocephalographledmician..  

Radiologic  techrx)k>gtst   

Laboratory  assistant,  (riasma  draumg-ofT.' 

Audiologisi  ....   > 

Chiropractor 
Optocncinst 

Podiatrist      .        .  , 
Speech  pathologist 
Occupational  therapist         .  . 
Recreatipnal  therapist  ^ 

079  188  Industrtai  hyg>cnist 
079  368  lnhala(^  ^eraptst 

Medical  assistant.  ..  . 

Occupational  therapist  aid  *  ... 
079  378  Dental  assistant 

Nurse,  licensed  practical  ..  ^  .. 

Physical  therap&t  ...  . 

Surgical  lechnictan   

090  118  Dean  of  students  .. 

Financial-aids  officer   ... . 

090.168  Department  head,  college  or  university  .  .. 

Director  of  admissions  ..  .....  

•Director  of  student  affairs  

Director  of  summer  sessions  

Discipline  coanselor   

Registrar,  college  or  university  

Faculty  member,  college  or  utiiversity'.  

Graduate  assistant...  !  ^  

091.228  Teacher,  agriculture.....  ..^.I  

Teacher,  secondary  school  ...."l   

092.228  Teacher,  elementary  school  .  ..."...^  

Teacher,  kindergarten  

096.128  Extension  service  specialist^ 

Home  economist  i  

Home  economist,  consumer  service  

Child  mentor...  a.^  

Librarians  

Medical-record  librarian  

Lawyef  

Lawyer,  adic&ralty  

Lawyer,  corporation  

Lawyer,  criminal  

Lawyer,  patent   

Lawyer,  probat^j...  

Lawyer,  rfeal  estate  

Title  supervisor  

Oergy..^     520. 

Director  of  religious  activities  

B2:088  Copywriter  

132.268  Reporter. .«  

1^32.388  Editor,  index  1......  

13^.268.  Interpreter  

139.288  Technical  wrilcf^  

141.031  Director,  art  '.  

141.081  Advertising  lay-out  planne^  r  

Art  lay-out  planner  \  

»  Csptoonist.  motion  pictut'es.  

'Color  advisor  

Cover  jietigner  

niustratbr,  ,  


090.228 
090  999 


099.228 
1*00. 
100;388 
1 10.108 
110.118. 


119.168 
120.1 
129.101 


627 
45ft,  627 
627 
.  458.  627 
627 
439 
•  454 
455 
*466 
627 
.  482 
443 
444 
451 
'  482 
476 
529 
198 
467 
457 
477 
'  437 
472 
479 
463 
132 
132 
210 
.132 
132 
132 
132 
132 
210 
210 
581 
208 
206 
206 
526 
527 
5^7 
179 
213 
213 
139 
139 
139 
139 
139 
139 
139 
139 
522. 523 
132 
126 
567 
87 
565 
571 
550 
126 
550 
550 
550 
'  550 
550 
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POT 


Ul  I6S 
142  051 
142081 


143  062 


143  282 
143  382 

ISO  028 

150  048 

151  028 

151  048 

1 52  028 

152  048 


159  148 


159  228 

160  188 

161  118 

162  158 

163  118 
164 

165  068 
166 

166,168 

166  268 
168  168 


168  268 

168.284 
168.287 


168  287 
168.288 

169  118 


169  188 
r80  1 18 
182  168 
184  168 


Ljiy-oot  pl2nx>er 
Medtca]  tlltzstrator 
Mmutture-set  constructor 
Sup^c  artist 

Production  nuaagcr.  advMtsmg  . 
Inicnor  designer  and  decorator  .    .  . 
Designer 
Floral  designer 
Industn*]  desigrxr 

Photographer  apprcoucc.  commerctAl 
Photographer  ;^>prentice^  portriut 
Photogncphcr.  commcrcjal 
Photographer,  news 
Photographer,  portrait 
Photographer,  scientiftc 
Biologicaj  photographer 
Photographer,  acnal 
Dramatic  coach 
Teacher,  drama 
Actor 

Instructor,  dancmg 
Dancer 

Teacher.  musiC 
Concert  smger 
Musical  entertainer 
Musictan.  mstrumental 
Orchestra  leader 
Popular  singer 
AnnouTKcr 

Announcer,  international  broadcast 

Disc  }Ockey 

Sports  announcer 

Counselor,  camp 

Accountant 

Treasurer 

Purchasmg  agent  ^ 
Hotel  manager 

Adverttsmg  management  occupations 
Public- relations  practitioner 
Personnel  and  training  administration 

occupations 
Director  of  placement 
Placement  ofTiter  ' 
Building  inspector  • 
Customs  inspector 
Health  officer,  field  . 
Imnrugration  inspector 
Manager,  credit  and  collection  . 
.Safely  engineer,  msurance       .     ..  . 
Operations  inspector 
Safelyand»$anit;^ry  inspector 
Safety  inspector,  msurance 

Check  viewer,  mining   

Food  and  drug  inspector 
Inspector,  weights  and  measures 
Plant-quarantine  inspector .  . 
Poultry  grader  , 
Sanitary  mspector 
Food  and  drug  inspector 
Claim  examine/  . 
Cdnciliator 

Labor  relations  specialist  f 
Salary  and  wage  administrator  . 
Underwriter 

Field  contractor  ....  ' 

Track  worker 

Manager,  traffic        . ,  .... 


543 


550 
'550 
550 
550 
126 
558 

556 

562 

562 

562 

562 

562 

562 

562 

562 

539 

539 

539 

541 

541 

545 

546 

543 

543 

543 

545 

569 

569 

569 

569 

529 

123 

111 

149 

J  36 

126 

147 


143 
132. 143 
143.517 
192 
194 
194 
194 
134 
198" 
197 
197 
197 
194 
194 
194 
194 
194 
194 
194 
117 
143..  144 
143. 144 
143 

,  ...  120.719 
149 
304, 
137  J 


.  126.  128. 


DU7 


III 
III 

ni 
rii 


i79 


185  168  Manager,  tnerchaodise     1^... 

I  &6  1 1 8  Manager.  fmanctaJ  institution           . .   * 

1 S6  1 38  Mautager.  safe  deposits  .    j  ^ 

186  168  OperatxxK  ofTicxr       . 

f^.288  Lo4n  officer    ,  _     ^ 

187.118  Manager,  hold     „   

Pubfe  health  service  ofTKcr,  ....  

Supennicndeni,  mstitutioa   

Supenntendeni.  recreation    '.  

187  168  Ehrector,  funeral   ^J'.. 

Ehrcctor.  volunteer  services   ,  

Manager.  OT>nt  office   ^  

Supenntendeni,  building  .  .  ......   1 36, 

188  118  Manager,  aty      .     '   ,         .      «   . 

189  118  Presidem.      .      ,  .  .   

189.f68  Executive  trainee   

191  1 18  Lease  buyer     *   ^  

Right-of-way  agent  _  .......  „>. 

191  268  Claim  adjuster       .  „   

193  168  Xir-lraffic  controller   .n 

193  2S2  Radio  officer   .  .  .j;.  

194  168  Sound-cffecu  supervisor.,      .  *  ^  

194.281  Sound-effects  technician^  c  

194  282  Sound  conuoUer   ^.Z  ........ 

SouxkJ  muer  J^ 

194  782  Recording* machine  operator  _  

195  108  Caseworker   .  .  

Communityrelabons  and  services  advisor*^ 

public  housing  .  _  

Group  worker   ^  [ 

Social  group  worker  „   ^  

Social  worker,  delinquency  prevention  

195  1 18  Administrator,  social  wdfare.-  -.  

jf  Director,  welfare  

195  168  Casework  supervisor.. 

Director,  camp   *  \/   

Director,  recreation  centej'^.  .   

195.208  Case  aid   ^  Z  « .... 

195.228  Pcogram  aid.  group  work^  

Program  leader    .  .i,.. 

196  168  Chief  pilot  ■   ^  \ 

196  228  Instructor.  pWoV,  :     V 

196.268  Check  pitoy.  ^..j.,  ^  

196.283  Airplane  i^t  ...I  J.  

197  139  Chief  engineer.  

First  assistant  engineer  '  

Second  assistant  engineer  ^x.. 

Third  assistant  engineer  '  ^  .7.1  

197  1 33.  Chief  mate  

Deck  off^Jer  ^...^.....-289.6^  , 

Second  mate  ^   2919 

/  .Third  male  ^   289 

197.136  "Marine  engineer  ^    69J 

197  I6«  CapUin     ....  J  28<J»  690 

Master  .^f   289.  6^ 

Purser  .^^  .Tl5\^f....  290 

198  168  Conductor  .... 
199.168  Urban  planner 
199J81  Radiographer 
201.268  Social  sccreUry..:.. 

201.3^8-  Secretary  ^. .. 

202.388  Court  reporter 

,  Stenographer. . 

03.  Typisu  

203  582  VaritypiJU.  

203  588'  Mortgage  clerk...  , 
Policy  writer  


488 

529  ^' 
177  ^ 
488. 
126 
J5d  » 
130 
Hi  ' 
111 
590 
149" 


^79 
290.  691 
370 

.  '370- 
^0 

'  370r, 
370 
5^4/ 

*  534 

.  ^  534 
.  J34 
'534 
534 
534 
.  334 
^52^ 
.  ^  \  529 
534 
529^.  534 
529 
283 
283 
283 
283 
289 
289 
290* 
290 
2Sp 


t 


.691" 
298 
1^1.* 
604^ 

94 

94' 

94 

94 
101 
101. 

m 

101 


o 

ERIC 


75 


7^ 
DOT 

PcnonncI  clcrk*!^ 
206.38S  Rlcclcril 

*        File  c\cjk  il  (classification  deri) .  . 
206J88  ReconJkccpcr. 
207  782  Dupltckting-Qucbine  opentlor  II  and 
207, SS4  Dupr»caijng-mi*chu>c  operator  I 
207.885  Dtxplicaung- machine  operator  TV 
201.588  TTan^ctibtnj-machine  operator  ^ 

Typesetter-perforator  operator 
208.782  EmbosStn^-machtne  operator  . 
209/138  SteiK>£raph)c-pool  supervisor 
209  382  Jiistowntcr  operator   .  * 
209  388  Ocrk-typtst  - 

Mortgage  clerk 
209  488  .Circulation  cle/t 
209  584  Morucer  _ 
209  587  Sample  clert.  paper 

209  588  Car  checker 

Wa)ct>ill  clerk 
209.688  Checker  U 

210  368  Account-information  clerk     ^  , 

210  388  Bookkeeper  (Clerical)  I 

Bookkeeper  ( clerical  >  \\ 
21Q.488  E>ividend-depos<t«  voucher  quoter 
210.588  Insurance  clerk 

211  Cashiers.        ,     '  . 

24  I  468  Station  agent  II  ^ 

212  368  Tcilcr"^  '  .  . 

213  13^  SupervTsof .  computer  operations 
'         -  Supervisor,  machine -records  unit 

213  3^^*  Card-to-tape  converter  operator 

Console  operator 

High-spe^  pnnter  operator  t 

Tape-to-<^rd  converter  operator 

213.582  Keypunch  operator   * 

213.588  Data  typist.   

'2|3  782  Tabulating- nuchme operator 
^f3  885  Sorting*machine  operator         .  . 
214.488  Bilfing-machme  operator  . 
215.388  Bookkeeptng-nta^me  operator  I  ... . 
216.388  Gk>okkeepmg-machine  opeartor  U . 
216.488  Adding-machine  operator^. 

Calculating-machine  operator   

2 17  3?8;  Proof-machme  operator   

Transit  clerk.  '  - 

219  J»8  Actuarial  clerk 

'  ^  "     Billing  clerk  !    

Checker  

^    Coding  c|*tk   .    ^ . . 

'"^       ,  Country-collection  clerk  ..       ..  . 

Crew  scheduler  .<  . 

Demurrage  clerk  

Exchange  clerk  . .  ^     ..  , 

'  Interest  c It rlf  ,  .    .  . 

•  Manifest  clerk/,  

Sorter  *   

Statistical^clerk    . ».   f.   

219.488  Accounting  clerk  ^   

Polidy  checker  ........  *  ^  . 

2l9.58^Kardex  clerk  V-  ... 

f^osSing  clerk  Z  . 

222  138  Shipping  clerk  *   . . 

222.368  Expediter  

222.3^-Ffeight  -receiving  clerk 
222.383  ConUtner  coordifi^tor 
222.478  iReuil-rcceiving  clerk. 
^2.2,488*  Manifest  cle;rk.^  . 


.  96,  82 


..>t 


.^82 


87.98 
87 
87 
98 
90 
90 
90 

lot 

^73 
90 
94 
101 
101 
110 
lOl 
101 
101 
.  '  98 
lOl 
96. 673 
»  82 
82.  1 10 

82.  no 

82 
82 

302 
'  113 
104 
104 
304 
•104^ 
104 
104 
104 
104 
9Gf 
104 
'90 
90,1.10 
'  82 
90 
90 
1 10 
1 10 
98 
694 
82 
98 
1 10 
98 
98 
110 
HO 
691 

no' 

98 

1 10  r 
98 
87 
98  1 
.96 
96 


^  •96^3305.281 


96 
704 


223  388 
223588 

223  687 
23 1. 688 
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96 

...  •96.98 
96 
96. 98 
.  *  100 
100 

^  "  IDO 
100 

.  '  '  100 
100 

"ioa^704 

96 
100 
^  104 
100 
100 
100 
*98,  100 
'  100 
91., 
91 
91 
201 
201 


derk. 

222.587  Shi^^ping  clerk   v  

222.588 ^;Fraflric  clerk  .   .   

222.6^  Shipping. checker,    a-  I  .  ...  

223vf38  Supervisor,  stoc*  .   *.      .  .  

22^3  .368  Procurement  clerk   ,  

223.387  Checker.         '  .  .  .  

ft  '  Lioen^room  attendant  

Maganne'  keeper       ,  •   * . 

*  .    Material  clerk  '  

Parts  clerk  .  .    ..  .  

Stock  clerk  ... .  ^. 

Storekeeper  .  .        *  . 

Tape  librarian 
Tool  clerk- 
Inventory  clerk 

Swatch  derk  '      .    ^ .  . 

Countc^  -  . 

Cbcci^      .    '         .  " 

Di^s^butipn  clerk  ^  

232  138  Supervisor,  mails  .   ,  ^ 

232  368  Post-office  clerk  . 

233  138  Supervisor,  earners      ...  » 

233  388  Mail  earner        ....  ..        .  .1. 

234  Mail'prepanng  and  i)Sul-  handlif^machtne 
^    operators  e  -  -  4 

235  862  Information  operator    ... 

Tefephone  operator 

236.588  Telegrapher  and  telephoner  .  .  i... 

237  368  Receptionist      ,  f   .....  ...  f: 

239.588  Meter  reader    

Router  .....        .  •  

240.368 'Collector  ^  

/25il  168  Oaim  adjuster.... .     .   .  . 

241.368  Claims  clerk   ^  :   

242  368  Front  office  clert  . ...  - .       .  ....  . 

249  268  Claim  examiner   .  .....  .. 

249.368  Library  assistant.  ...     ...T  ^  

,249.388  Medical  record  clerk .  ...I .  .   ... 

250.2^8  Life  und<^ritcr  ...»   *  . 

Sales  agent,  insurance,   .'  , 

250.358  Sales- agem.  real  estate....  !.. 

251.258  Sales  a|ent.  securities'.! .....   

252^5S'  Lca5c1>uyer  !   . 

26                .          ^             '  \ 
22   *  >  Salesworkers.  cbm|^odities  .^..T,  ^. 

2S.    ;      -  r ^       - ^ 

'"266.158  ttorm^utical  ^(rtailer.*..   

280  358  Sales  aS^^ate. automobile^  

289.3^8  Salespfersoll  i^arts.  

290  ,  -S^csc/iecka^sji.....       ..r.  .../l.  .. .  

292.35^  Driver,  Sa4es  roule.....^...........  r,....^  236 

292.887  Driverhelper.  sales  route  ^  

297  868  Mod^lTl::^^?.'.:::^^...  :  . 

29Sr.p8l  Merchandise/displayer 


9a 

93- 
♦   2p2  . 

•3Q3 
C*  93 
688 
96 
85 

117,718 
704 
89 

117.718 
216 
461 
226 

226.-719 
232 
238 
149 


228.  234,540 


627 
221 
220 

726 
237^ 
230 
-553 


622 


,299.^1  Carpet  ir«talicrs....^....:.L.^'...':  ?.  '  259 


299.468  Cashier-che<fker  .r^^C.  ,  

Optician,  dispensing  J.L\.*/.y. 

'301.887  Day ivorker  .r.^^ 

3p3.l38  Housckirffcpcr.  home . 
303'.878  Farm  house^pep^r ... 
Houseworker.  faml 

'i04.887  (Caretaker. ^.-.-^  

Yard  Worjcer..".  


^06.87JJ  Hous^orker,*'genera\A  V-^ 
•      *   Motheris  helped   ^ 
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75.&. 


84 
48? 
179 
•j'79 
'  179 
179 
y  179 
,179- 
:179 
179 
•j79 
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307.S78  Child  nx>ftjlor  . 
309       DometfK  service  occupabons.  n.e^ 

mf38  BuUcr   

309.878  Coropatnion-.  _  

Lady's  aticndaiu  ^  . 

»    **      GcoUcmattj's  atteodani  - 
309.999  Ooracstk  coupJc  .   

311.878  Diaiat  rooa  tttpjdint  

312.878  Bar  aaendant  .  ^ 

Bartender.,  ^  ... 

3 12.887*' Bartender  bdper  . 
• '        Chefs  and  cooks. iargc  boteb  and  resUurants 
Chefs  and  jCOots.-tmaiJ^>oiels  and  resUurants 
MisccDancous  cooks,  except  domesi»c 
Chief  cook 


OOT 


313 
314. 
315 

315  131 
31^ 


318887 


338.381 
'339  371 


363.884 
363.885 
363  886 

5^687 


164^^94.69! 
^/  294 
Mcaicutiers.  except  in  sJatightenng  and  packing 

houses' 
Uuhly  hand  ^ 
Dishwasher,  . 
319.87^  Fountain  server, 
321  t^i^  Housek 

Inspect; 
324        Beilhdp  and  reUted  < 
330.371  Barber 

BarbcV  apprentK 
33r,878  Mania^ 
332.271  Cosm«^'>lo^ 
332.381  Wig( 
Embalii 
Electfologtst. 

Scalp-uteatment  operator . , 
350  138  Sifcwardkewardess,  chfef 
"S50.878  Mess  attci^t  . 
352.878  AirpJaneflX 
355  687  Oothes-fooni worker 
355.878  Attendant.  pHysical  therapy 
Emergcncy-ientrance  attend 
Hospital  guidS 
■"'%,Nurse  aid 
\^  Or<i^rly 

Psychiatric  aid.  >. 
Tray-lme  worker 
355.887  Morgue  attendant 
356.384  Horscshocr  . 

361  885  Washer  

362-381  Spotter.:. 
362.782  Dryclcaner  ..  . 
363  782  Prcsser^macbifv^. 
Shfrt  nnisAcfr-  .  ^ 
Prcsscf^'land 
Presscr.  form  . 
Rat  work  finisher. 
Shoe  repairer  . 
Asscfftb'ler.,'*.  ^ 

•  Inspector  

569.887  Counur^lerk  ...  

Marker  

572.868  Guard,..  ....4......"   

Ffrcf^ghter,  firt  department 
Police  chief...  .......  ^ 

Desk  ortiorr " ;.  ...*..;/. 

Desk' officer.  Aief  r.i 

Sccreliry  pfjyylice..^   

375.168  Com mandingTiniccr»"harbor<- police 
« '    .Commandrag  officer,  homicide  iqozd. 

Comman(png<>fllcer.  tnvestigarion  division. 


/ 

Con^^nainding  ofHcer.  motorcycle  squad.. 
CcKTimanding  officer,  motor  equipment ... . 

Detective  chief."..  

hiaibar  ma^r^  _ 

Police  sergeant  „  

Pilot,  highway  patrol     

Police  captain,  precinct  

Police  lietitenant.  precm^  , 
Police  sergeant,  prccincL. . 

Special  agent,  FBI  ...1 

Traffw:  lieutenant  -  

Traffic  sergeant  

BoI>ce>academy  instructor  .  „ 

Detective  ^. 

Ftngerpnnt,cla«ficr   

Parking  enforcement  officer 


1 


Border  guard. 
Polite  officer  III. 

Bailiff    

Sheriff,  deputy  . 

Fire  inspector   

Charwrker^  head  .  

Porter,  htfad  

Gharworker   

Cleaner,  laboratory  equipment 

Porter  I   .. 

Porter  II  . 

382.884  Janrtor  .    .  .  .... 

389  781  Terrmte  treater   

Extermmaior^-^   

Suppression -crew  leader  .    .  . , 

Fire  lookout  -  .  •  

Fire  warden..  

441  384  Forestry ^»d.   

441  687  Fire  faoger  .,    .    .  . 

441.887  Forest.jfJrcVighter  

Sprayer./  „  .  . 

Trcc*pn?ner   

^^Jffce*  planter  ^  


749 


187 
f87 
1«7 
187 

.  ,  187 
190 
187 
*  ('187 
187 
■  182  . 
187 
187 
187.  190 
187.  190- 
187.  190 
187 
187 
187 

'  \ '  m 

-  I8t-' 
i97  - 
]i6 
156 
156 
156 
156 
156 
156 
*  158 
158 
.  322 

322 

3^2 

322 

522 

322 

17?  _ 


322 
322 

<^niiser   550 

Plater  „  ...  57,  sgg 

Plater.'apprentice   57 

Cylinder  grinder  „  .. ..    '  57 

plater,  barrel   57 

Matrix-plater   57 

Plater,  production.   57^  555 

Laborer,  electroplating  .  .    57 

Anodiz^r   .v....   '  532 

Plaier.  hot  dip  ;   632 

Blast  furnace  keeper      543 

V     Second  helper   „   544 

502.887  Charge  gang  weigher  603' 

Helper,  btest  furnace  keeper   6S3 

503.885  Picker  .'    ;   59  ' 

503.88^  .^andbkster  and  shotblaster   59.  636  ' 

504.78?^54eat  trjsater  (annealer)  598.  6^3!  636 

Brsapfrvisor   *  643 

5j2.Ite'^firsr  helper...,  ,•.  ^...^^   .7  644^ 

Furnace  opiraior  '..,.,.1  636«  645'  ^ 

Oxygen  furnace  operator  .S.  *   «  644  ^ 

Stove  tender   *  643 

'  644 
602 
603 
j636 
.  .'-'^OS 
.  636;  645- 


5I2>883  tTharging  machine  operafor'.. 

5 1 2.885  Pot  tender  

Remelt  operator. 
514  ,6^7  CJisiing  inspector 
514:78^  Casxing^opcTaior , 
514.884  Potxrcr.  nfcul  
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CXXrUPATlONAL  OUTT-OOK  HANDBCX>K 


OOT  . 
*  S0 

1^     %  -   Tapper  ^ 
il4SS7  tapper,  hdper 
518.381  Corcmaker 

Beocb  corcmaker 
Bench  moSder 
•  Fkx>r  ctJremaken' 
Fkw  moidcr 
Hand  molder   

518  782  Machmcmoklcr  ^  „ 

518.884  Corcictlcr                        .  . 
Pourer   .   *  

518.885  Corcmaker.  machine  * 
Core -oven  lender 

$19  132  Supervisor.  Wast  furnace  (blo^'cx) 

519  884  sPot  liner 

519  887  Foundry  worker,  generai 

.Molder.  helper 
■^^.^^■^^  Shak rfxtt  jrgrjx^.-~  . 

-  -  ""t"  "TfHfd'-fce^^V.      -v;, .......  I.  - '      .  -J. 

•  520  W  BencMiand   -  . .  -  ^ ... 

520  885  Batter  mixer 

Dividing- mac hme  operator 
«  Icing  mixer        .  . 

•  Nlixer 
Molding  machine  operator 

521  885  Slicmg-and-wiapping  machine  operator 

524.884  Handicer. 

525.885  Mach'me  icer  . .        ^  . 

526.781  All  round  baker    .  .. 

526.885  Oven  tender    ,  . 

526.886  Ali;Xound  baker  helper 

530.782  Beater  engineer  .  .     .  , 
532.782  Digester  operator  ....  .... 

532.885  Backtender  .  . 

533.782  Barker  operator  ... 

Power-barker  operator  .  .    -  . 

534  782  Supercalendar  operator 
539.782  Paper  nuchme  operator 
541.782  Coal  washer 

Dehydration 'plant  operate 

Treater  

541.280  Refinery  operator . 
549. 1 38  Preparation  plant  supervisor. 
549.782  Still- pump  operator  . 

Treater   

549.884.  Pumper  helper  ....... 

550.885  Compounder  .   .. 

554.782  Pill  Ad  ublet  coater  

556.782  Compressor  

558.885  Chemical  operator  

559.687  Ampoule  examiner.. 

Tablet.tester  

559.782  Chemical  opecatbr  

Granulator  machine  operator 

Pharmaceutical  operator  

559.885  Ampoule  filler  

563.381  Kiln  operator  —  

579.782  Saodmuer  

^^.885  Etcher,  pnnted  circuits  

*Firep....    

599.885  Tumbler  operator  

600.280  Instrument  maker  

Machinist    

^     ^      Metal  patternmaker  

600.281  Ma<^itne  builder.    ..J  ...... 

60>^0  JobseHcr  

,/^690.jlM^ay-out  wotker  


26 


26 


65r 
 651 


.627. 


632; 
 •6^1 


  29.  300. 

v.,  ,^4. 

  29. 


603 
603 
636 

27 

26 

27 

26 
636 
636 
636 
636 
636 
636 
643 

tm- 

636 
63.6 
636 

6lt 

621 

621 

622 

621 

621 

622 

622 

622 

622 

621 

622 

665 

664 

665 

664 

664 

665 

665 

586 

591 

591 

67ai' 

586 

<^70* 

670 

670 

627 

627 

627 

639 

627 

627 

639 

627 

627. 

627^ 

651 

636 

'660 

660 

636 

31 
598 
636 
598 

34 

29 


OOT 


601.280  Diesinkcr  '   35.  i9 

Tool-aod-d>e  maker   ^  35.  598 


Dtemaker.  bcoch..^.  ^  

Toolmaker.  bench  -  ^  

Plastic  toobnaker.  ...^  ~  

Gear  machinhig  occupations  

Abrading  occupatioas    

Xurmng  occupations  

Milling  and  plamng  occupatiqrtr.-.„  

Scalper  operator   33 

Boring  occupations 

^'  ....  399 


601.281 

601.381 
602. 
603. 
604. 
605. 
B85  782 

609.381  Tn^jector,  m»chme^'paru 
609.8S5.  Machine  tool  operator.... 

Blacksmith   

Drop^iammer  operator. 
Forging-press  operator.. 
Upsetter  ...... 

Press  operator  t 

Inspector  

Haminersmith  

Roll-tube  setter  

Roll  turners  j  . . 

613.782  Heater  .J  

Manipulator  operator  . .. 

Roller....:  

Rolling  mill  operator  

Rougher  

Rougher  pulpit  operator  . 

king  pit  operator  

Speed  operatorv  

Coiler  operator  

Heater  helper  ...  

'  Piercer-machine  operator 
614.782  Extrtiston  press  operator.. 

Wire  drawer  603.  647 

615,782  Power  shear  operatdr    598 

Punch  press  operator  ^  5^98.  646 


610.381 
'^fD'782 
6U.7^2 

^11.885 

612  281 
612.381 

613  780 


Rouf 
^^Soak 
^■Spee 

6l3lV  Coile 


35 
35 
35 
35 
33 
33 
33 
603 
33 
661 
598 
51.  301 
59 
59 
59 
59 
5! 
39 
647 
647 
645 
646 
646 
603 
64? 
647 
603 
647 
.  603 
645 
647 
603 


\ 


615.885 
617.782 
617.885 


Shear  opetator 

Power  s^iear  operator.  ^.  

Power  hammer  operator  

Trimmer....../*.....  

Punch-press  Operator  \.. 

6^9,782  Heater  

StreTcher-levcler  operator..-';  

619.886  Stretcher-leveler'Opcratcr  helper.. 
620.(31 
620.281 


  646 

59a- 

  598 

59 

  632 

  .  59 

Automobile  mechanic,  chief  / 394 

Automobile  mechanic  /..   ^94 

Automobile-repair-service  fttimator    223 

M otorcycle  re pairer  ^  .V.          ^  419 

Truck  mechanic  :  ^   427,  705 

620.381  Automobile-service  mechanic  

620.384  Motorcycle-tester  .^...'i 

620.782  Brake-drum-lathe-operator  

620.884  Truck  mechanic  helper  L..  

620.885  Bonder,  automobile  brakes,^  

621.281  Aircraft  mechanic  :   . 

622.381  Car  repairer   ;.#(^  \'  • 

623,2«l  MolOTboat-mcchanic'  

624 .isi  /  Farm-c<4utp*m  ent  mechanic  a   .-^    V  {}  * 

624.381  Field  equipment  miintenancc  mechanic   ,7,  ?93'.'''' * 

62 5 .2 8 1  Diesel  mechanic ^.  . r.^:^ ^^.f  '^0^.7 

•    Missile  as$embIyjne<rhanic.../...,^>4   ' 

-  Outboard  motor  t^ter'.  ^p.  «.r. 

Rocket  assemblv^rnefchatiic..^^^ — .^r-Trrprrr; 

Meta{yof)cTnglnachinerY mechanics.^....   ^410: 

ntinr  and  publishing  mechanics  and  repaic^'^; . ,  ^  W 


394 
419 
394  . 
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-  -DOT  > 

628.  TcxtUe  machinery  and  cqutprocn?  mecbaaics 

and  repairers  „  .-v   

629.  I  SpecaJ  tndu«ry  machinery  mechanics......  

630.  General  industry  mechanics  and  repaxrers .... 
630^  Anode  reboilder  „  

,631,       Powerplani  njcchamcs  and  repairers  

633.281  Assembly  tedmician ^-  

Cash  register  servicer  

Dicuiing-transcribing-machine  servicer  

-Machine  anaJyit    

MaiUprocessiog-equipment  m«:hanic...;  

•    Office-machine  servicer  

Ofncc-machine-scrviccr.  apprentice.-..  

Stausticai-machme  servicer   

637  281  Air-conditioning  and  refrigeration  mechamc 

Gas  burner  mechanic  

637  381  Air<onditionmg  and  refnge^tion  mechanic 
638.281  MiUwnghL 

639,381  T*insettcr  adjuster,  automatic  

Velidii^ -machine  repairer  

641.885  Envelope  machine  operator  . . 

649-687  Paper  sorter  and  counter  ,  

650,582  Linotype  (or  mlertype)  machine  operator..! 

Monotype  keyboard  operator  ' 

^   Phototypesettihg  machine  operator  

65 1  782  Lithographic  press  operator  

Printing-press  operator  

Pnnter-sVoiier  operator..  . . 

651.885  Offset  press  operator  11  . 

651.886  Cylinder-press  feeder   

6^-'^82  Monotype  caster  operator . 

6^.281  Wood  patternmaker  

665  782  Timber-size  operator   , 

667  782  Cut-off-saw  operator 

Pony  edger  *  

Head-saw  operator  ,  . 
667  885  Block  setter   '  '  "' 

667  887  Log'roller   

668  885  Chipper..  

669.587  Grader       <  '.<.....:  ..Z.! 

674  782  Glass  lathe  operator  ^. 

692 782  ?Sea3ingmachhie  operator....    . 

692.88^5  Sealmg  machine  operator   ^. . 
693.280  Jig  and  fixture  btiilder  

699  887  Wrpcr  

7b0  281  ^rooch  maker  

Jeweler  

700  381  Cham  maker  .  .    ..  ^  

'  Fancy-wire  drawei*?-.  ...   

Goldbeater    ,  [  

.  Lay-outworker.  ^  

Locket  maker..    ".  .  .  ^.   

Mold  maker   

King  maker  ^  '  

Stone  setler  „   

705.884  Grinder  ;    .  i 

Meul  finisher*   :  

Polishcr„.       ...  "  ^  .   j*^  " 

706.687  Type  inspector,^  ...  * . ...  /  * 

^70!6,ip84  Assembler  ^ 

790.2^11  Locksmith        .....V..   ^  .l.Z^Z 

*     '  LoAsmfth  apprenttee  

709.884  Tdiyt  btnd'ct  

7 10. 1 3 1  Instrument-repair  Kipervisor  

710.281  tjmrurjtot  mechanic  ...t.  ..1...... . 

,7H.38>  Un$  mi.Ker,  bcncb  J.,..!...>.  

7f2.38i  Dental'Jatwnitory  technician  ,  


751 


410 
410 
410 
410 
410 
400 
400 
400 
400 
400 

  ,  400 

400 
400 

...  389,  391 
38,9,  J9l 
^389 
64 
399 
429 
666 
666 
-39 
39 

.  *  39,  40 
43^45 

. .  45:673 
is,  666 
.  .  45,673 
45.673 
39 

24, 636 
651 
6Sl 
651 
651 
651 
651 
^64 
651 
632 
■  660 
*632 


ojor 

713.251  Optician,  dispenstngv  

7J3.381  Optician   

Optician  apprentice   

713.884  Assembler,  gold  frame.   

Assembler.  moId«j  frames......'  ^  

•  Contact-lens-curve  grinder . 

Contact-lens-edge  buffer.. 

Coniact-lens-polisher  „ 

Countersink  grinder  

Embrosser  and  trimmer . 

Eyeglass-lens  cutter,  ^  .'^ 

^    'Frame  carber.  spindle., 

Groover.. 

Heating-fixRire  lender-,,. 

Lens  assembler  ^ 

Lens  bbnlc  marker.. 

Lens  generator  

Mounter  and  repairer . 
Plastic-frame  lens  mounter . 

Polisher   „  

Specifies  truer . 
Trim  nwuntcr.. 
Repairer,  watch.. 
Raidio  repairer.. 
Television  and  radio  repairer.. 

720.884  Aliner  „  

Cabinet  mounter., 
EIectric-nx>tor  analyst.. 
Electric-motor  assembler  and  tester.. 
Electric-motor,  repairer. 


715.281 
720.281 


721.281 


Progulsion-motor-and-.  generator- repairer   394 


301 
661 
39; 
391 
632 
632 
632 
632 
66I> 
660 


293 


59 


598 

691 

414 

414 

414 

414 

414 

414 

414 

414 

414 

414 

656 

656 

656 

661 

^60 

416' 

416 

598 

412 

412 

*67 


721.381  Elc^c-motor  fitter  

722.281  Inspector,  systems.,  632 

723  381  Electrical  applicancc  repairer^.  

723  884  Appliance  repairer....  ,   mT 

724.781  Coil  winder  \.1..,,Z^.'Z'.'.. 

724.884  Coil  winder,  hand  .....t  !  

725.884  Exhaust  lathe  operator...  T^..  

Grid  lathe  operator  1.  .....v, 

726.384  Inspector,  subassemblies  ^  ^ 

726.781  Electronics  assembler  

72^.884  CaWe  maker...:.  63  L  660 

Capacitor  assembler  ..,   ^3l!  660 

Capacitor  winder  ,  6S] ,  660^ 

Condenser  alioer  63!*!  660 

Crystal  finisher.'  !../^32,  660^ 

CrystaKlappcr  „.  63^660 

726.887  Silk-screen  printer   ^  632 

729.281  Electn'cal-instrument  repairer  **  412 

Meter  tester  ,^  .'.  ^  4 1 2, 68? 

Electric  meter  repairer  4  ijj^  688 

'    ^2  J 


729.884  Chassis  assembler  

730.281  Piano-technician  

730.38 1  Pipe-organ  .technician'. 

Piano  tuner  , 

741.887  Sprayer  r  


..V;... 


421 
421 
42.1* 

65*6 


780.381  FumitCire- upholsterer   6f 
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'780.884  Gushion'builder. 

Stuffing  machine  operator  

781.381  P;^em  grader.    .Z."!!!! 

PiScfT^maker   ,  \ 

781.484  Marker^  ;  " 

781.687  Assembler  .:  

J3.undler  or  fitter....:  ^  

781.884  .  Cutter  608, 

Machine-spreader . 
781.887  HandtpreAder  ^  608  V 

■  ■ '  '  •  A 


656 
656 
•607 

607 
608 
608 
608 

.656-" 
608 


V1^ 


762 


752 


DOT 


ocxruPA' 


< 


OUTLOOK  HANDBOOK 


783.381 
783.781 
783.884 
785.261 
785.281 
785.361 


789^87 
800.884 
801  281 
801.381 
801  781 


Trimrocr.  hand  t...  ..... 

782.884  Handscwcr  ...^  

Mender    

For  finishcf  

Fur  cutter.  —  

Fur  naUcr  ^  

Tai]oc  -   "  

Busbeler   .\. 

Dressmaker  -  

785.381  Sample  rtiichej   *  

Taitor  

787.782  Fur  machme  operator  

Sewing  machine  operator  .  .  . 

Inspector  or  cKecker  

Riveter  ^  

Fitter  1. .   

Fitter   ...  I  , 

Structural-steel  worker   

Stnsctural-steel-worker  apprentice 
801.884  Reinforcing  iron«4rker . 
801.887 


609 
608 
727 
609 
609 
609 
609 
60? 
609 
607 
.609 
609 
.  608.  656 
609 
598 
586 
275 
275 
275 
275 


.275. 


804.281 
804.884 
805.281 
806.281 
806.283 
806.381 


Laborer,  corrugated-iron-culvert  placing   253 

Sheet-metal  worker  J  ....  272.  273.  301,  59^7 

Assembler,  unit   ./   273 

Boilermaker   .........A   54,  301 


806.687 
806.781 
806.8^7 
807.381 
809.381 


656 
656 
656 
656 
599 
656 
656 
656 
656 
598 
656%^ 


276 
275 
275 


Dynamometer  tester,  motor 

Test  drixcr  . 

Final  inspector,  tnick  trailer  

^  Inspector,  toemblies  and  installations 

Outstde-production  inspector  

806.382  Hypoid-gcar  tester.....  «  

806.387  Inspector,  returned  materials^*  ff! 

806.684  Traxismission  tester  

Final  inspector  

Final  assembler  

Assembler  

Automobile  body  repairer  

Lay-out  worker  I  -    -,54 

^Ornamental^ronworker 
^  Structural-ironworker... 

809.781  Layout  worker  II...,...:  ^   54,  275 

809.884  Assembler,  production  line   275 

Gnnder-chipper   636 

809.887  Laborer,  steel  handling   253 

Omamental'irbn' worker  helper   253 

810.       Arc  welder*.'.  :   77 

810.782  Welder  f  .^77,^98 

8  f 0.884  Welder  :   7^,598 

l1.      Gas  welders  :   ^  77 

1 1. 782.  Welder.:   77^598 

g^^^VcWer,  gas  .   77,  598 

S^^^^C^ombination  arc  welders  and  gzs  weld<!ifs.   77 

812.  ^84  Welder*  production  line!   77,  598 

813.  ,  Resistance  welders  ^   77,  598 

814^       Brazing,  braze-welding,  and  soldering' 

occupations  r.  *  77 

815.  Lead-burning  occupations  vk-     &•  .77 

816.  Flame  cutlers  and  arc  cutters  

119.       Welders^flame  cutters,  and  related  occupations, 

n.e.c  .-.  ^.r...:   77 

819:781  Welder  assembler  (fitur)  ,  ^   54,77 


819.887 
821.281 
821.381 


821.31 


Welder  helper.^  :  r.  

Trouble  shooter  

Cable  ^TUtaller  repaiser  

Oht  erector  (line  installer)  f. 

^jleter installer  I  ^/.^....^  

Safety  inspe^r.'  '.  


821.887  GrouMi  helper.. 

ERIC 


77 
686 
256 
686 
688 
197 
687 


5; 


383 
387 
301 
387 
385 
387 
387 
383 
383 
301 
41? 


DjOT 

822.281  Central  office  repairer  :., 

**      PBX  repairer...  —  

Signal  department  worker..., 

Telephone  repairer ......  

822.38 1  Line  installer   -  

PBX  installer.,  ...^...^   ...... 

Telephone  installer  ..r.  ~  —  

Trouble  locator   

822.884  Framerwircr    

Signal  department  worker  ^ 

823.28  Iv  Metcorolopcal-equiproent  repairer    

824.281  Electrician  -  256,407 

Neon-sign  servicer   407 

825.281  El«:trici^.„  I  ^293,  417,  691- 

-Electriaan,  automotfvc   394 

825.381  Elevator  constructor  ^  t   257 

827.281  Electhcal-appltance  servicer   391 

828.281  Data-processing  equipment  servicer   -40^  412 

Radioactivity- instrument-  maintenance  « 

technician  402,  412 

829.281  Electrical  repairer   256, 417 

Elevator  repairer  and  apprentice.....   257 

Pinsetter  mechanic,  automatic  ^   399. 

829.381  CalHc  splicer  256,  385,  687 


::n;:: 


422 

267 

267 

267 

254 

267 

269 

262 

269 

254 

254 

254 

253 

272, 

251 

251 

251 


Electronic  organ  technician  

840.381  Painter,  stage  setting  

840.781  Painter  '.  

840.884  Painter^  rough  ^  !  

840.887  Dry  wall  sander....*  f. 

841.784  Paperhanger  

842.3J81  Stucco  mason  ,  

842.781  Lather  ^^v>.V. 

Plasterer  

842.884  Dry  wall  applicator.....^  

'Kaper.^r:f::;...„*r.  

Wallboard  taper  

842.887  Plasterer  helper  

843.884  WaterprooTer  .^fi>  

844.884  Cement-spraycr,  nozzle  

Cement  mason  and  apprentice 

ibber,  

Concrcte-wiil^rindcxLOgciatof   25 

844.887  Cemenl^sprayer  helper,  nozzle  —  

Cement  mason  helper  

Concrete-vibrator-operator  helper  X., 

*   Grouter  helper  , 

845.781  PainteTjaircraft  

'      PstfntSriutoraobilc  »  

850.782  IJoruontal-earth-boring-  machine  operator  

Shield  runner  ...,.1.,  

8S0.833  Bulldozer  operator  ^ — 

Dredge  operator  ~  • 

,  *  ,  Lock  tender  ^.  

fucking  machine  opefator  

Power-shovel  operator  -  « 

Rock-drill  operator  ^  --o 

Scraper ^operat^r  — 

Tower-excavator  operator  ^  ^ 

-  Trench-digging  machine  operator  v..... 

850.884  Bell-hole  digg^  

Predge-dippcr  tender  

.     •  TrcnclJtrimnfer,/ine  v  '  

Stripptng-ihovel  oiler.  

850.887  Laborer,  pile  driving,  ground  work  253 

Laborer,  ro^d:  

Laborer,  shore  dredging  

  Miner  helper  n..^.:..^   '253 


» 
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851.883 


85I.8S7 


Mucker*  cofTcrdani   

Sheeting  pufler..  

Shcct-pflc-hatrnmer-operator  hefp«r  

Blade:jradcr  operator   ,    

Elevating-Grader  operator  

Motor-grader  operator    

Sul^rader  operator  

Otifity*tractor  operator . 


253 
253 
253 
265  I 
2^5 
265 
265 
265 


OX>T 
Nm 

861.381 


Ditch  digger  ^  ,  *  ^2^3 

Dump  grader   ^   ^53 

Fprm'-stnpper  helper.       '  .'..^   2^3 


yrbrm  tamper  1 

^  ^    Grader  I   

Grade  tamper. 
-t/    ,        Pipe- layer  helper. 

852.883  Concrete^paver  operator 

Concrete>paving* machine  operator         ...  ^.  a 

Form -grader  operator  .  ^  

^52.884  Cement  ma$on.  highways  and  streets 
Form  setter,  metal/road  forms  .  . 

852.887  Joint  filler   

Laborer,  concrete  paving  ^  

Mud-jack  nozzle  w6rker.  

853.782  Asphalt-planer  operator  

Asphalt-plant  operator.-..  ^.  

853.883"  Asphflt-paving-machine  operator   

Stone-spreader  operator  • 

853.887  Cold.paicher  .Z^'ZIZ'"/ 

Laborer/bituminous  paving.  ..^   ' 

'  Squeegee  finisher  

859.782  Driller,  water  well     » 

^  Earth-boring-machine  operator  

Foundation  drill  operator  „  

Pile-driver  operator  .....^  

Well-driller  operator,  cabfe  tool..  „.  ^ 

Well-drill  operator,  rotary  drill   ^  

Well-reactivator  operator  

859.883  Ballast-cieaning-machine  operatot.,  

,        Dragline  operator  f.t  265, 

Operating  engineer^  

Operating  engineer  apprentice  

Road-mixer  operator  

Road- roller  operator  

Sweeper- of^erator  

Tamping- machine  operator  

559.884  Laborer,  paving  bnck  ,.,„•  

859.887  Air-hammer  operator 


^5 

2; 

253 
253 
265 
265 
Its 
251 
251 
253 
253 
253 
265 
265 
265 
265 
253 
253 
253 
265 
265 
265 
265 
265 
265 
265 
304 
585 
265 
265 
265- 
265 
265 
304 
253 
253 


Curb-setter  helper  -.....».  <253 


253 

25*1 
253 
253 
253 
249 


Laborer,  stone-block  ramming 

Mucker  f_ 

Paving  ran^mer  J  

Puddler,  ^ilj  driving  

Well-digger  helfir  *.........." 

860.281  ;^rpenter  inspector   

#     carpenter,  maintenance   249 

Ship's  carpenter   293,  691 

Carpenter  «id  catpenter  appr^tice   249 

Form  buifaer.  „   249 

Shipwright  J.   249 

Tank  builder  and  erector.;...'.   249 

Billboard  j5fcctor>an4-  repairer.'....^,..^....,,;..   249 

Ctrpentef,  rough  U..^-:f,.   249. 

Carpenter  h«lpcr.  maintenanc^Zl   25.3 

Laborerr  carpentry  »....~..V   253 

Laborer,  carpentry ^s^k.^.^  \.      253- 1 

Laborer.  shift  finkin^>^;^  y   -^53* 


Bricklayer  a^d  apprentice  

Briddayer,  firebrick  :  

Marble  setter  ^  

Stonemason  and  apprentice  

Terrazzo  worker  and  apprentice  

Tilcsettcr  and  tilesctter  apprentice  

Tuck  pointer  ,u  

Brick  cleaner  '.  

Bricl^te^  helper  ^  

Bricklayer  helper,  rcfraotory  brick  

yStonemason  helper  ,  a  .^...-.^   253 

>2r28r  •  Oil  burner  me<dianic  ^  r.   389*" 

862.381  Furnace  installer  2^0,  389 


861.781 


-  8^.884 
861.887 


247 
247 
263 
247 

263 
263 


^53 
"253 
253 


860.381 


V>0.781 
860.887 


it  helper, 


253 


862.884 
862.887 


863.381 
863.781 


864.781 

865.781. 

865.887 

866.381 

866.887 

869.281 

869.883 

869.884 


5; 


Gas-main  fitter 

Pipe  litter  1  

Pipe-fitir  apprentice  

Pipe-fitter  apprentice,  sprinkler  system.,.. 

Pipe-fitter,  welding  .. 

Plumber  

Plumber  apprentice  ^  

Laborer,  construction  or  leak  gang  

Backcr-up  ^„'.  

Clamper  ^  

Connection  hand.  Jf..^    

Crank  hand  ^....-^  

Laborer,  pipe  line  

Laborer,  plumbing  

Pipe  coverer  and  insulator  , 

Cdrk  insulator,  interior  surface  

863.884  Composition- wcaftcrboard  applier  

Blower  insulator  

Insulation  installer  

Insulation  wgrker  

Insulation  worker  apprentice  

Floor  layer  

Glazier....  

Glazier  helper  

Roofer...^..  

Roofer  KeTJtej^;«„  

Furnace  tn^^ij^r  

Rigger  and  machine  mover... 

Stopping  builder  ^ 

>  Rig  builder  .'.  

Roustabout  #  

869.887  Concrete-pump-operator Jjelper....^  /.  

^  (^onslny:^k>Ti  worker  II  

Form-setter  Helper^  :  »  

Form  stripper  ^  *....:..<  :....i;r 

Hod  carrier....-  „  

Laborer,  cement-gun  placing  ^.^  

Laborer,  wrecking  and  salvaging  

"   Loft  worker,  pile-driving,..,,;.  :..f  

Mixer,  hahd,  cement  fun^  

Reinforcing.iio\wprk€rl>clper  

Rig-builder  hclprt  .^..-.f.  

*  Track-jvorker  „.„/.  «.,,„.l.:„..„//...%  \ 

^  Track  layer,.,...,,,!  ,'.^..,,,^.1  

891,1^8  Mamtenancc  supcrvtior  \  ;  \. 

892,883  Laborer,  hosting* o^hooker,^..,:,?^..,^.'.  «..„!„. 

900,883  Concrete-muing-tnickdriver......j,.,C  

902,883  Dump-truckdrjver  ......i  ^       ^  "310 

903.883  Tank-tnjckdrivcr  ,'!„'.':!.\310,  311 

904.883  Tractor-tTjuJer-tnjckdriver,,^,,^;;^^   ,311^1  ^ 

905.883  J  Truclcdrivef,  heiivy  ,...r:C^,.„>..*   311 

905.887  Trucfedriver  helper  ;  70? 

906.883  TrucJidriver,,-.  T,^  «..3!0  704 

909.128  Safety  engineer,,  :  ^„  \l  / 


270 
270 
270 
270 
270 
270 
270 
253 
253 
253 
•25i 
253' 
253 
253- 
246, 
246 
246 
246 
246 
246 
246 
259 
'  261 
253 
272 
253* 
389 
'275 
585 
590 
591 
253 
253 
253 
253 
253 
253  ' 
253,. 
253 
253 
253 
590 
304 
?53 
i'56 
253 
31/) 
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^^^^^ 

9^9.883  GarbagJ^ltecior  I   

HosUer  ..  .   

Van  driver     ^  *  

910.138  SUtionageot  

•  910.364  Brakcr  .\  

91Q.368  Railway  express  clerk  

.  Reservation  clerk   ...  - 

910.383  Loconx>Uve  enpne?r  

910.388  Yardderk  

910.782  Tower  operator  

/  Track  repairer  

9I0.8§4  Coupler*.    .  . 
9U  131  Boatswain 

91 1  368  Clerk  and  dispatcher,  pilot  stauon , 
911  388  Receipt-aod. report  clerk  . 
911.883  Stevedore      *  .  ^ 
911  884  Able  seanian  .  . 

Deck  utility  hand      ...  . 
Mapne  oiler  .       .u^   .    -    .  ^ 

91 1  8g7  Ordmary  scanian..^.vr  

912.368  Aift>lahe-^lispaich  clerk 
Transportation  age^t. 

913  363  Bus  driver...  ^   

Taxi  driver  ^  . .  ^' 

913  J68  Assjgftment  clerk  

913  46^  Bus  driver  

914.381  Gagcr  "    ...  t   

914.782  Pumper  ..  ..  .......  .  .   

9 1 5 .867  Autonf)obiIe-service'Statioa  atten 
915.878  Parking-lot  attertdant 
915.887  Lubrication  servicer., 

919J68  Dispatcher  

919.368  Ticket  agcjifl 
919  883  Stock  house  larry  operator. 
919.887  Cleaner...^ 

Track:  wirficer/  .        ...  . 

920.887  Bagger  .•  L.>n.  

Blueprint  trimmer  

Ma;it<tr  II  

Packager,  hand   ^ 

92 1 .280  Crane  operator  

921.883  Charging-crane  operator  

«Hotjjnetal  crane  operator.... 
iQgdt  stripper 
Ladle  crane  opef^tor^ 
^       Logryard  derrick  operator  (loader  enginecj> 
Scrap  crane  operator, 
^kip  operator . 


Soaking  pit  crane  <Jpcraior 

^I.88i$  Bull-chain oporajor    

921.886  Pond  w^er  

92Z,782  Slacker  anysorter  opcfiior.... 
^2.88$^ectric^freight-car  dpcraior.^ 
^  /  "  Electrk-truckH:rai«  operator. 

y      Ip6u<tnal-lnick  Q^rator  

A     /Power  iniclc  opMior  

'  L  ^^-^^trsajdk-tru^opcratcr  

922.387  Sorter  /.  

929.883  Tractor  o^>crator  

929.^87-  Materi^ handler...,  

930.130  To61  pusher  

930.281  Cemcnter   i  

930.782  Aci^izcr.....  

•y  «      •^(otary  auger  o^rat^r  

i^oUry  derrick  operator..., 
u      Drilling-macWnc  operator. 
Rotary  clriHer  ^  


>10 
310 
311 
302 
296 
t  96 
H 
299 
100 
303 
504 
296 

.!,293.  691. 
691 
.691 
691 

292,  690 

293,  691 
.  ^93,  694 
•  292,  690 

287 
287 
.  386,  308 
315 
98 

'306,  308 
591 
591 
225 
313 
705 
704  , 
28/ 
6^3 

304 
727 
87,  96 
96 
96 
705 

645 
64^ 
^$1 
644 
'  643 
645 
651 
651 
,   .  71 
.  71 
1\ 

'  71. 1^5 
71 
651 

608,705, 
590 
•  591 
591 
^586 
'  591 
585 
.  591 


DOT 


934.885 
939  138 
•939  387 
939.887 
940.884 


942.884 
942.887 
949.884 
950.131 


Sbot-bole  driller.  -  

930.883  Continuous-mimngHnachme  operator  

Cutting  machine  operator..-   

Roof  bolter   

Well  puller:  

930.884  Rotary-driller  helper  

930.886  Shot-hole  driller  ~  «  

931.281  Blaster  (shot  fircr)  

931.381  Shooter  -  

931.781  Sample-laker  opecator.  ..^.\  

93 1 .1^S2  Perforator  operator  —  

932.883  Loading  machine  operator   

Shuttle  car  opecator  

Separatiortiender..'  '   

Fact  boss    ^- .. 

Fire  boss    

Rock^iust  sprayer  

Buck-er  •..  .'j,.-  - 1  ^.  • 

-  Faller  ,  

941.488  Logscaler..  ...  .... 

942.782  Donkey  engineer       . .  ^  

Rigging  slinger .. .   r  

0\pker  setter  

Second  loader  

Watch  "engineer......  

950.168  Load  dispatcher  .7.  

950.782  Boiler  operator  

Control-room  operator  

Rptary-ng  engine  operator.....  .*.  

Gas-compressor  operator  

X.  Gasoline-plant  operator  

Refrigeration*  engineer.  ?.  

S^tationary  en^hecr.....'.  ~  

951^885  Ftrer,  high  pr«sure  (boiler  tender)....  

pTrer,  low  pressure  (boiler  tender)  

Firer/wateriender  (boiler  tender)   

952.138  Turbine  operator,  

952v782  Auxiliary  equipment  operator...:  

Substation  operator  *  

Switchboard  operator  

953.168  Gas  dispatcher  

955.782  Sewage-plant  operator!   

957.282  Audjo- operator  \.  

fl-room-technician^  \  * 

;H:ontroI  en^necr.^  

Transnwtter^operator....  

Video  op^ator  

960.382  Motion-pic^re  projectionist 
961.868  ModeUar^! 

*  Model,  photogk^hers*. 

Occupations  in  r^ic^  and  television  production, 
o.e.c.^ 

Custodian,  athletic  ^tpmeni  

Airbrush  artist  ^  ^  

Delineator  

Form  desi^r  /..^  

Painter,  plate  /.  «  

'  Photograph  retoucher  

970.381  Ben-day  artist  ^^....-^tfr^  

Colorist,  photography....^.  k  -  

Engrosser  

Lay-out  former...*  ^  

Letterer  

Music  frapher  

Ij^Pamt^r,  sign. 
Repeat  chief. 

Retoucher,  photoengraving. 


590 

^ 

585 
585 
591 
-590 
585 
590 
59! 
591 
585 
585 
586 
585 
585 
585 
650 
'  650' 
651 
650^ 
650 
650 
651 
'684 
684 


35, 


591 
591  • 
%  591 

?93, 
73.- 
55 
55 

293^^S91 
,  6^3 
^  638 
686 
684 
98 
75 
370 
370 
370 
370 
370 


963. 

969.387 
970.^281 


r, 

230 
230 


370 
,  '100 
68,  550 
68 


68 

68 

69 
550- 
550 
550 
55a 
550 
550 

5Sr 

550 
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Sketch  maker. 'photoengraving 
971.281  Etcher,  hand  (arosu  ar>d  leocrers). 
971  381  Gravure  phoiocngravtr.  . 

Photocngraver 

Sinppcr   ^ 


'  971.382 
972.281 
972.381 
972.382 

972  781 

973  381 

974.381 
975  782 


976 


Photographer,  photoengraver  . 
llithographi^  artist     .  ' 
Platemaker  . 

Lithographer  cameia  operator 
PUtemaker.. 

Hand  compositor  (typesetter) . 
Make-up  arranger ... 
Elcctroiyper    „  .  *  ' 

Eleciroiypcr.  apprenyce  > 
Stcreotyptr 

Stereotype r.  apprentice 
All-round  darkroom  technician  ' 
Color  technician 


5^50 

42,  44.  673 
673 
673 
673 

44 
42 
673> 
42,  673 
42 
39.  673 
673 
4I,673t 
\  41 
•  41.^73 
'  673 
-  68 
'  69 


OOT 


976.687 
976*782 
976.884 
97^885 

976,386 
976.887 

977.781 
979.381 


Developer  

Pnntcr . :  '  1. 

Photo  checker  an.d  ass^bler  

printer  operator  

Chemical  mixer  

Prinvdeveloper.  machine  

Slide  mounter  

Photograph  finisher  '  ,  

Fvim  numberer   ^  ^  "* 

Stripper  

Bookbinder  i......."... 

Lcttercr        ....^  l....V:.3."r.."!,..V  ' 

Line-up  examiner  ^ 

Paste'Up  copy-camera  operator.  

Paste-up,  copy<amera  operator,  apprentice. 

Silk -screen  cutter  

Silk'Screcn  maker  

Stencil  maker  
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69 

69 

69 

69. 

69 

69 

69 
•  68 

69  • 

69 

38 
550 
550 
550 
550 
550: 
550 
550 
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Index  16  Occupations  and  Industries 


Able  seamen,  see: 

Merchant  marine  industry  690 

Merchant  marine  sailors  292 

Accelerator*  operators,  atomic  eiiergy   617 

Account  executives,  advertising    126 

Account  executives,  see  Securities  salesworkers  .  238 
Accountants  /.  :   123 

See  also:  Insurance  industry  719 

Accounting  clerics,  j^^/  *  v 

Bank  cl^s  »  ^   1 10 

Bookkeeping  workers  j,...  82 

Aci^iiers,  petroleum  and  natural  gas   590 

Acquisition  libr4j;i^ns  213 

Actors  and  actresses  ^,  539 

Actuaries  ^.  1 1 5 

See  also:  Insurance  iodustry ..,./  719 

Actuary  clerks,  see-  Statistical  plerks   98^ 

Adding  machine  operators   90 

,  Adjusters,  claim,  insurance..*   .'.  J...        1 17 

Administrative  and  related  occupations..,.*.   123 

Administrative  dietitians..;  485 

Adminis?trative  secretaries   94 

Administrators,  health  services^  488 

^Administrators,  medical  record...:  454 

*  Admissions  counselors',  je^.- College  student 

•personnel  workers   132* 

AdUlt  services  librarians  213 

Advertising  copywriters    126 

Advertising  managers  ..,  :   126 

Advertising  production  managers   126 

Advertising  workers  .1   126 

Aeronautical  technicians  373 

Aerbspace  engineers  329 

Agency  cashiers  ^....r.  \..  84 

Agents,  iee.  Real  estate  Salesworkers  and  brokers  ^32 

Agents  and  brokers,  insurance  industry.*  719 

.   Agricultural  commodity  graders  ''195 

Agricultural  economists   580 

Agricultural  engineers  ?  330 

See  also:  Agriculture  >.....,.*:   580 

Agricultural  quarantine  inspectors  f94 

Agricultural  technicians  376 

Agriculture...?.....'.  >,  ^  575 

^  Agricqlture^ccupations  rclajj^d'to  \  580 
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Agriculture  teachers,  vocational  581* 

Agronomists  :  351 

Se^  also:  Agriculture  580 

Air-conditioning  and  refrigeration  mechanics  389 

See  also: . 

Electronics  manufacturing  632 

Office^machine  and  computer  manufacturing  661 
Air-conditioning,  heating,  and  refrigeration 

technicians  374 

rAir-conditioning,  refrigeration,  and  treating 

mechanics  >:  389 

Air  route;  controllers...'  279 

Air  traffiQ/controllers  279 

Air  transportation  occupations  279 

Aircraft,  missile,  and  spacecraft  manufacturing, 

occupations  in  ^....^596 

Airplane  mechanics  280 

AirptSne' pilots  '.  <  T.  ,  283 

Airport  tcsifric  controllers  ,   279  ; 

AlcohoU  tobacco,  ?ind  firearms  inspectots........  1^5 

Aluminum  industry  ^  602 

Ampoule  examiners,  drug  industry^.. ...^  d^l 

Ampoulerfiller§,  drug  industry  ^.  927 

Anatomists  ;  352 

Animal  husbandry  specialists,  life  scientists  .352  ^ 

Animal  husbandry  technicians,  engineering  and  . 

'  Science  techniciarts   3^ 

Animal  physiologists  ,   '  ....  580 

Animal  scientists  Jh...  580 

Anneafers,  jeV.'AluminurhJndustry.....'^....:.,   603^ 

Announcers,  radio  apd  television  695. 

Anodizers,  electrgnics  manufacturing  ...  .y...  632 

Anthropologists.?.:  .i  4^6. 

Apparel  industry,  occupationsjin  the  607  * 

Appliance  repairers  .J.  .\  391 

Arc  welders  77 

Archeologists,  see.  Anthropologists  496 

Architects  '.  -...f.  !t,  ^48  • 

Architects,  landscape  56u  . 

Archivists,- jtfif.'  Hfttorians.^  ^02  ^ 

Armed  Forces. ...r.....  S.  -  740," 

Art  directors,  see:  Commercial  artists  550 

Art»  design,  and  communications  related  . 

occupatio/ns..^..v..^  538 

Artists,  see:  .»        ■  C               '            .  ' 
Advertising  workers  ,  ^26. 
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Commercial  artists.*.  ♦  55q 

Asbestos  and  insulating  workers  (,  246 

Assemblers  \   ^         ♦  40 

Set  also:  '  ' 

"  Apparel  industry  5Qg 

Electronics  manufacturing  53 1 

Laundry  and  dry  cleaning  plants  727 

Motor  vehicle  and  equipment  manufacturing  656 
Assembly  inspectors,  aircraft,  missiles,  and 

spacecraft   ^  '  59g 

Assignment  clerk*,  srr- Statistical  clerks.  .............  98 

'.Associate  directors,  radio  and  television   695 

Astrogcologists  _  ^ '  ^39 

■Astronomers  it.   26j 

Astrophysicist's,  jeir;  Astronomers   361 

Atomic  energy  field,  occupations  m  the  613 

Attendants,  gasoline  service  station   225 

Attendants,  parking   ^  313 

Attor'neys  -  -  ^^g 

Audio  contrpi  technicians,  broadcast  technicians.  370 
Audiologists..:  :  


Bank  officers  ^.:  1 1 1 

Bank  tellers  ..^  1,13 

Banking  industry   7L6 

Banlcing  occupations  '.  ^  no 

Barbers  ..].[[... 172 

Barker  operators,  j^tf.-    ^.  ' 

Lumber  mills  ».   _  651 

Papepand  allied  products  ,  ...^....t*  1...  664 

Bartender  helpers  '  152 

Bartenders*  1!'.. \  62 

Beater  engineers,  paper  and  allied  products   6^5 

Beauticians  ^  ."T.  1 74.  • 

Beauty,  oper<^tors  174 

Bell  captains  ^   174 

Bellhops  and  "bell  captains  174 

Bdnch  coramakers.  foundry  occupations   27 

Bench  hands,  baking  *  621 

Bench  molders,  found^  occupations   26 

Bench  technicians,  ophthalmic  laboratory  • 

technicians:^  !  *67 

Bill  clerks,  see:  Merchant  marine  industry  691 


Auger  operators,  coal  mining  ^585    Billing  machine  operators  90 


Automatic  pinsetting  machine  m^echanics   39^ 

Automatic  transmission  specialists,  see: 

Automobile  mechanics.^  395 

Automgl^ile^  air-conditioning  specialists,  see:  "/ 

>jy^omobile  mechanics   395 

^  Automobile  body  repa^reip.  ,  392 

Autoqiobile-glass  mecli^alcs,  s^e:  Automobile  ' 

mechanics  ,     295 

Automobile  manufacturing  occupations,  see: 

Motor  vehicle  and  <5lquipment  manufacturing  €?A 

Automobile  mechanio^^^  394 

Automobile  painters..:..;  r   49 

Automobile  parts  counter  workers   220 

Automobile-radiator  mechanics,  ^zee.  Autoniobile 

mechanics  ^,  ;  S,  395 

Automobile  salcswWkers^   221 

Automobile  service  ^dvfsbrs  .-...*....,  223 

Auxiliary  equipment  operators,  see: 

Computer  opVating* personnel^   104 

-  Electric  power  industry  ^83 

Auxiliary  nursing  workers,  see:  Nursing  aides  474 

Aviation  safety  officers  ,  ^  195 

•V 
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Backtenders^  paper  an^  allied  products  665 

•  Baggers,^  laundry  and*  drycleaning  ,.,J27 

Baggers,  retail  food  stdl'es  7^3 

BaKers.  all-round/^.....  f.!:.....".  *..."..;  622 

Bakery  route  drivers.*.!   256 

Bajting  industry.'....;  ^  621* 

•Ballot  dancefs  .r...^  54 1 ' 

Bank^lerksj^,  1 10 


Biochemical  technicians  .....  376 

Biochemists  ;   *  ^349 

Biological  aides,  see:  Engineering  and  science  • 

technicians  r  ^       373  » 

Biolqgical  oceanographers  ^  7,  346 

Biological  scientists...:'..  626 

Biological  technician^  ^  *  376. 

Biologists,  see:  Life  sci^tists   35  j 

Biomedical  engineers  ,  330 

Blacksmiths   51 

See  also:  Railroad  shop  trades  301 

Blocksetters.  lumber  mills  ;..T.  651- 

Blowers.  iron  and  steel  ^  r...'  r.  642 

Blue-collar  worker  supervisors  ^.  52- 

Boat-motor  mechanics  ,  39(7 

Boatswains,  see:  \     ^     *  -  ' 

Merchant  marine  indust'ry  ^.  -590 

Merchant  marine  sailors.?.  .-^  292r^ 

Body  reopirers.  automobile  ,  T!.'.  T  392  / 

Boiler  o^rators.  electric' power. :......',....o..-.          683  / 

Boiler  tenderk  \  ^  "   55  / 

BoiIermikers...rnjrr:OZ  54  C 

See  also:        '  *  '  '  ^       ^  - 

Industri^f'^chemkal  industry  *   639  ^ 

Iron  and  steel  indusgi....^   647  • 

Railroad  shop  trade^  :.   [^^-^  30 1  ' 

Boilef  making  occtlpknoi^;.  ^  54 

Bbokbind^rs  apd  related %vorkers..... V,....'.^.... 

^ookkeeper^.  '  ,  - 

*'  See  also/Bank  clerks  Zi...,.].h  .;.'.  |  10 

Boojcffe^ing  machine  optratdr?;  see.-     '    ^»  T.' 

cierJ^s  ;  ^  -  ,  JO  * 

machine  operators.^...?   9O'  »  - 
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Bookkeeping  workers  -...^   8^ 

BookTHob^e  librarians  .\.   214 

Bosuns,  see:  Merchant  marine  sailors  292 

Botanists  3?1 

Bowlingixn-madiinc  mcchamcs.  \.  .  ,  399 

Box  office  cashiers  g4 

Brake  mechanics,  s^e.  Automobile  mechanics  395 

Brake  operators,  railroad....'.  2^6 

 247 
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604 
647 
253 
247 
370 
232 
656 
156 


,  Bricklayers 

Seealso:\*  * 
Aluminum  industry 
Iron  and  stpel  industry 
Bncklay'^rs'  tenders    .  ^ 
Bnckmasons  .... 
Brbadeast  technicians  .  .  . 

Brokers,  real  estate  

Buckera,  logging   

Building  custodians  

Building  inspectors  ^  192 

Bull-chain  bperato'rs,  lumber  mills  651 

Qundlers,  apparel  608 

Bjis  mechanics  427 

Busdrivc^,  intercity...,  306 

.  Busdrivers,  local  transit  rt  308 

Bushelers,  apparel.  '   609 

Business  machine  repairers   400 

Butlers,  5^  Private  household  workers.  179 

Buyers  f.  128 

Cabdrivers  3^5 

Cable  splicers,  see:  "* 

^Icctric  power  industry  !   687 

Telephone  industry  385 

Calculating  machine  operators   90 

Camera  operators,  pnnting,  see-  Lithographers ....  42 

Capsule  coaters  \..\  627 

Captain,  see:  ^  * 

Airplane  pilots  '  283 

*  Mercharjt  marine  industry  690 

Merchant  marine  officers  2^9 

Car  checkers,  statistical  clerks   9i 

Card-to-tape  converter-operators,  5^^.^  Computer 

operating  personnel  :     104 

Career  planning  counselors,  college,  see: 

College  ^career  planning  and  placement 

counselors  '..a  517 

College  student  personnel  workers..^   132 

Caretakers,  see.  Private  household  workers../.   179 

Car  repairers,  shop  trades,  railroad  300 

Carpenters  k...,  ^  249 

See  also.  Coal  mining  585 

Carpenters'  helpers.*.  ^  .*253 

Carpet  installers,  see.  Floor  covering  installers  259 


Qartographers,  see:  Geographers  ^  7...  5Q0 

Casework  aides,  see.  Social  service  aides. ^  532 

Caseworkers,  social   jl....  534 

Cashiers  ,  !  /  i....  84 

Cashier?,  retail  Tood  stores   713i 

Cashier  checkers..  ^  84 

Casting  inspeciors^  foundnes  636 

Casoijg  operators,  see.  Aluminum  industry  603 

Calalogers,^^^.  Librarians  213 

Catholic  priests  y.  623 

Cement  finishers  2SI 

CemenlTilasons  ,  251 

C^menlers^,  petroleum  and  natural  gas....  590 

Central  office  crafts,  telephone   383. 

Ce,ntral  office  equipment  installers  - .  ...  ^.  384 

Central  ofUke  rep^rers,  telephone  ..^..:...^  383 

Ceramic  engineers  .y  331 

Certified  public  accountants   124 

Chain  worker^  see:  Surveyors    379 

Charge  gang  weighers,  aluminum.*.  603 

Charging  crane  operators,  iron  agd  steel  644 

Charging-machine  operators,  iron  and  steel  644 

Check  encoders,  see:  Bank  clerks  \  \  I 

Check  inscribers,  see:  Bank  clerks   1 1 1 

Check-out  clerks,  see:  Cashiers   84 

Checkers,  apparel  industrjr'.  608 

Checkers,  see:  Cashiers   84 

Checkers,  see:.  Drafters   372 

Checkers,  motor  vehicle  and  equipment 

manufacturing  .'.  657 

Chefs,  see:  Cooks  and  chefs   164 

Cherfiical  analysts,  see:  Aluminum  industry  604 

Chemical  contrpl  technicians  660 

Chemical  engineers  331 

See  oIsq: 

Alumfinum  industry.  .>dj60'4* 

Drug  industry...  k    ^  62&" 

k      Industrial  chemical  industry  638 

^    Paper  and  allied  products  industry  666 

Petroleum  refining  670 

Chemical  mixers,  see.  Photjbgraphic  lahpratory 

occupations  .W::?:^   69 

Chemical  oceanographers  346 

Chemical  operators  639 

Chemical  techniciajis  *  375 

Chemists  363 

See  also:  , 

Atomic  energy  field/.  617 

Drug  industry  626 

Electronics  manufacturing   631 

Industrial  chemical  industry  638 

Iron  and  steel  industry.  647 

Office  niachine  ^nd  computer  manufacturing  660 

Paper  and  allied  pro^iucts  666 

Petroleurh  refining  670 
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Chi^ooks,  see: 
Merchant  marine  irUSustry* 

Merchant  mauinc  s^lors^  

Chief  engineers,  seerp/\cTchani  rtianne  officers . 

Chief  engineers,  radfo  and  television  

Chief  mates,^5^r;  Mtrchant  marine  officers  .  ... 

phi^f  offigers,  mercipnt  jnarine  officers   

JThicf  stcwardr,  see:  4  '  ,  -     '  *  • 

Merchant  marine  iWustry  . 

t     Merchant  manne  sailors  ...J  

Child  mentors,  pnvate  househojd  worlcers   .  . 
Child  rfjonitors\  pnvate  houseKold  workers.   ,  . 
Child  w'elfare  workers,       Social  workers  , 
Chiltjren's  libranans  ^  .  , 

Chippcrs,  foundries  1  . 

Chipper  operators,  paper  and  allied  broducts 

Chiropractors    X  /. 

Chocker  setters,  logging  

Choreographers,  5^1?' Dancers   ;  .  ... 

Christmas  Club  teller^,  see  '  Bank  teHers  

City  managers  

Civil  aviation  occupations  

Civil  engineering  technicians.....  

Civil  engineer^  !  

See  also:  Iron  aq^-  slCeel  industry  

Civil  ^rvice  workeftsr.  Federal  Government. ! 

Civilian  goyemment>^f^;rd*eral  ^. 

Claim  ajijusters,  see:^' 

Insurance  industry...-.  p.  

Insurance  occupations.'!...':...!  4  

Trucking  industry  ;  !  

Claim  examiners,  insurance  I  

Se^alsd:  Insurance  industry  

Claim  representatives,  insurance  

CWbification  cle,rks,  statistical  plerks  

^aners,  building  custodians  

Cleaners,  retail  food  stores  

.leaning  and  related  occupations   

'.^Jergy  !  

Gcrical  occupations  

CJerk-typists  ^  

Clerks,  see': 

Accounting  clerks,  bookkeeping  workers  

.   ,  Actuary  clerks,  statistical  clerks  

Assignment  clerks,  statistical  clerks  

Bank  clerks  

Check-out  clerks,  cashiers    

Classification  clerks,  statistical  clerks:.  

Clerk-typists   r  :  

Coding  clerks,  statistical  clerks..  •  

Control  clerks,  bank  cler|?:s,.'.  

Counter  clerks,  laundry  and  drycleaning  

Country  collection  clerks,  bank  clerks  


.  691 
.  294 
.  289 
695 
289 
289 


691 
..  293 
179 
179 
535 
.  213 
636 
.  664 
.  443 
650 
.  541 
.  113 
.  130 
.■678 
.  374 


Posting  clerks,  staustjcaj  clerks  ...  9^ 

Procurement  clerks,  stock  clerks  a    100 

Receiving  clerks,  shippmg  and  receiving  clerks  96 

Reservation  clerks,  hot^l   89 

Room  and  desk  clerks,  hotel   89 

Shipping  and  receiving  clerks   96 

Statistical  clerks    98 

Stock  clerks  r   100 

'  Tabulating  clerks...;....  \  ^  *  98 

Transit  clerks,  bank  clerks   1 10 

Window  clerks,  postal  clerks  *   91 

Climatologists,  5«.  Meteorologists  :   344  • 

Clinical  dietitians  i  485 

33^^^(^ini<janaboratory  woricers   458 


Demurrage  clerks,  statistical  clerks . 
Distributioji  clerks,  postal  clerks . 


.  647 
.  731 
.  731 

.718 
.  117 
.  704 
.  117 
.  7J8' 
.  117 
,  98 
,  156 

713 

156. 

520 
81 

101 

'82 
9^ 
98 

iiq 

84' 

98 
lOl 

98 
111 
726 
1 10 

98 

91 


759 
to 

Exchange  clerks,  see:  Bank  clerks  ^   1 10 

.File  c\ejks.^  ,  ^.^   87 

Interest  clerks,  bank  clerks..:.*  ^       1 10 

Inventory  clerks,  stock  clerks  ^   100 

Manifesf  clerks,  Peking  industr>   704 

/Medical  record  clerks*  ^.  ^  461 

Mortgage  clerks,  bank  clerks..../.......'   HO 

*Parts-orde^  clerks,  trucking  industry  704 

Personnel  clerics,  statistical  clerks   98- 

Postal  clerks..:  91 


Coal  loading  machine  operators..*  585 

Goal  mining  ^  ^  A  584 

Coding  clerks,  statistical/clerks   98 

Coiler  operators,  aluminum  industry.,.'.  603 

Collection  workers   85' 

College  and  university,  teachers  210 

College  career  planning  and  placement 

counselors  ^  ^  517 

College  librarians..  ^  214 

College  placement  officers,  see: 
(^ollege  career  planning  and  placement        '    .  ^ 

counselors  :  ,  i\7 

College  student  personnel  workers  132 

College  student  personnel  worJce^....?  .t.'.   132 

College  union  staff  members  132 

Color  technicians,  see:  Photographic  laboratory 

occupations^.  ^   69 

Commercial  account  underwriters   121 

Commercial  artists  ^   550 

Commercial  photographers  ^  562 

Commercial  tellers?  banking.....*   113 

Communications  related  occupations.^  >  565 

Community  planners  '...^  ,  .•.   151 

Companions,       Pnvate  household  workers..   179* 

Composing  roon?  occupations,  printing  '  39 

Composition  roofers.'.  272 

Compositors,  printing,  see: 

Priming  occupations^  s*.....   39 

Printing  and  publishing  1....  67 J 

Compounders,  see.  Drug  industry  !.  627 

Computer  and  related  occupations  ^   104 
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Computer  manufacturing 
Computer  operaung^p^rsonn 
Computer  operators,  5<is,pDmputer  oper^ng 

personnel  ^  /.  ^  ^104 

Computer  programmers*  see  Paper  and  allied 

products  industry  S    666 

Computer  salcsworkcrs^  office  machine  and 

computer  manufacturing  ,  '  660 

Computer  service  technicians        ...^   402» 

Computers*  prospecting,  petroleum  and  natural 

gas   .     .  '  590- 

Concrete  finishers  -  .  '  ..-251 

•  Conductot%*  railroad  ,    .  298 

Conservation  occupations  <     .  320 

•C-onseryationists^^oil        .  ....  325 

tonsole  operators*  see  Computer  operatfn^ 

p<!rsonne1  '     ^ .       •     .  ..  |04 

Construction  ^   >  594 

Construction  electricians  ...->   .      .!.  256 

Construction  inspectors  (government)   .  192 

Construction  laborers  f.        ....  ^   253 

Construction  machin^i^  operators*  see; 

Operating  engineers  265 

Construction  occupations  ^  243 

Continuity  directors*  radio  and  television,,,.'  695 

'  Continuity  writers*  radio  and  television  695 

Continuous  mining  machine  operators...:..-.   584. 

Control  clerks*  see.  Bank  clerks  '.  ........  1 1 1 

Control  room  operators*  electric  power  684 

Console  operators*  computer  operating  personnel  104 
Converter  operators*  computer  operating 

personnel  «     104 

Cookslsee:  Private  household  workers'...'   179 

Cooks  and  chefs   164 

Cooks*  helpers*  see.  Pnvate  household  workers..  .  179 

Cooperative  extension  service  workers  526 

^See  also.  Home  economists  i..  .  528 

Copilots....  :  ?   283. 

Core-oven  tenders*  foundries   636 

Coremakers*  see:  ' 

.  Foundries  '  636 

Foyodry  occupations  ...V  '....{  ^  27 , 

Motor  vehicle  and  equipment  manufacturing...,  655 

Coresetters*  foundries  1  '636 

Com  ancjyvheat  farmers  |  577 

Correspondent  bank  officers  1.......  1 12 

Cosmetologists'.  i.   174 

Cotton  farmers  /.  L.   577^ 

Counseling  occupations  :  51  \ 

Couns^elors*  see:  •»  .  1 
College  career  filannrng  ai\d  placement  / 

^       counselors*.!....  1  ^  517 

College  student  personnel  workers  1  y..  133 

Employment  counselors.*.  v  I  513 

Rehabilitation  counselors  \  1  515 


^  ,     4^  OCCUPATlONAt  OimjOOK'HANT)a6oK 

Scho6l  counselors  .«  '.  5.1 1 

Counter  clerks*  laundry  and  clrycleaning  726 

Counter  workers*  food....:   167 

Counters,  paper  and  allied-products  666 

Coumers*  statistical  clerks   98 

Country  collection  derks*  see:  Bank  clerks   1 10 

County  extension  workers    526 

Court  Reporters....'  T  95 

Crane  operators*  see: 

Motor  fehtcle  and  ex^mpment  manufactunng....  657 

Operating  engineers....:...^..  2^ 

Trucking  industry  '    705, 

Credit  managers  ^         \    134 

Crew  chiefs*  aircraft*  missile*  and*  spapecrafr^:^^.  598 

Crew  schedulers*  statistical  clerks  ^^>^9§^ 

sCrop  specialty  farmers  578 

Qushion  builders*  motor  vehicle  and  equipjnent  , 

^     manufacturing  656 

Cfiftomer  engineers*  computer  service 

[  technicians.!,,  403 

Customer  service  ocGapa^^^^ns*  electnc  power....!.  688 
Customers*  brokers*  iir^/  Secunties  salesworkers..  238. 

Custom^s^nsp^t9rs....  ^  '195 

Cutters*  ^pparel.....  .r..^..^  608 

Cutters*  motor  vehicle  and  equipment/  ^ 

manufacturing:....'.  :  :  656 

Cutting  rpachine  operators  584 


Dairy  farmers....*.  .V.  577 

Dampproof  workers*  j^^;  Roofers  ....\....*:  272 

Dancer?.....  .T.  !.  ^  541 

Darkroom  technicians*  see:  Photographic 

laboratory,  occupations  t-^.?.  68 

Data  typists*  j^^i^Computer  operating  personnel!.  1(04 

Day  workers*  see.  Private*  household  workers         1 79 

Dean  of>students*  see:  Cojlege  student  personnel 

workers   132 

Decjk  officelrs*  see: 

Merchant  marine  industry  .'.  690 

•Merchant  marine  officers  *289 

Deck  utility  hands*  see.  '  * 

Merchant  marine  industry   691 

Merchant  marine  sailors  '^:!(  292 

Deck  >vorkers*  lumber  mijls  651 

Decorators*  interior  558 

Dehydration-plant  operators*  petroleum  and 

natural  gas  ,  '  590 

Demurrage  clerks*  statistical  clerks   98 

bental  assistants  ^  *  437 

Dental  hygienists  439 

D&ntal  laboratory  technicians..^.".  441 

Dental  occupations  \...  435 

Dentists  /   435, 
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Derrick  operators,  j>ctroIeum  and  natural  gas  590 

Design  occupations...^.  /.  ;  *  54g 

Designers,  appareP^...*  '.  607 

Designers,  floral  !  554 

Designers,  induisirial  ;  556 

D^igoers.  interior  ,  -  553 

Deiailers.  w;<r- Drafters  ^  372 

Dciectjve$  '.-r.  /.  

DeVelopcrs,  ue:  Photographic  laboratory 

occtrpations  k   *69 

Develop/nent  engineers,  radio  and  tdevision. .......  695 

Diemakibrs.  see,  * 

Aluminum  mdustry  604 

Electronics  manufacturing  631 

Machining  occupations   35 

Office  machine  and  computer  manufactunng  661 
Die  makers,  tool-and-..   ...  r.   35 

•  See  also  listing  under  Tool-andnjie  makers. 
Diesinkers.  forge  shop.   59 

.  Diesel  mechanics...."....:..  405 

Dietetic  educators  \  485 

Dietitians  '  4g5 

Digester  operators,  paper  and  allied  products  664 

Dining  room  attendants,  waiters  and^ waitresses....  170 

Dining  room  attendants,  and  dishwashers   166 

.  Directdrs,  program,  j^dio  and  television..,  695 

Director^  ^istance.pperators  202 

Dishwafllci^*^.;  ^  :   166 

P^spatchers,^5f^f^V  ^        ,        ^5'/  , 

> Mercian t  rfiahnS  indiL5t}5^...^.-v;^!«"..  691 

Tnicrking  hKiu«tfy*...'.^..^...::!^.r?..Vrr^..^i'  704 

Dispensing  opticians  \^  487 

See  also:  Optometrists  444 

display  workers  (retail  trade)  553 

Pistribution  clerk?,  postal  clerks  .■.I..../.-....  91 

Dist^ct  representatives,  electnc  power  688 

Divider  machine  operators,  baking  industry  621 

Doctors,  medical....!   44j^ 

Dough  molders,  ]^king  621 

Drafters  .•.  \.\  37 1 

See  also:  * 

Aluminum  indjustry  ;.  .v  604 

Electronics  iTianufaeiuring  ^  631 

•  Industrial  chemical  linSustry  639 

Iron  and  steel  industry  647 

Motor  vehicle  and  equipment  manufacturing  655 
Office  machine  and  computer  manufactunng  660 
Petroleum  and  natural  gas  productiop  and 

,  *^processmg   .*.  :  590 

Petroleum  fefining  670 

Dragline  operators,  ooal  mining  584 

Dressmakers^  apparel  ^0^  / 

Drilling  machine  operators  ,  y  ^^^ 

Drilling  supervisors*  petroleum  and'natural  ^^i\.^o90 
Drivcr-s^lesworkers.  ^e  Rpute  drivers.  236 


7i6l 


Drivers,  intercity  buses, ..^  r.  306 

Drivers,  lopal' transit  buses  308 

Drivers,  local  trucks  ^  r.  ^  310 

Drivers,  tajicab...*  315 

Driving  occupations  ^  306 

Drug  industry,  occupations  in  the....,  625 

Druggists   ....^  493 

Drycleaners,'laundry  and  drycleaning  726 

Drycleaning  plants  ^  726 

Dry-kiln  operators,  lumber  mills  651 

Drywall  installers  and  finishers  254 

Duplicating  machine  o^rators   90 


Earth'bonng  machine  operators,  see.  Operating 

engineers...   265y 

Ecologists.  see:  Life  scientists  ^  3^ 

Economic  geographers  

Economic  geojdgists  j  ^  y339 

Economists^..  *.  *.  ,  ./..  498 

Education  and  related'occupations  .Z....  205 

Education  directors,  radio  and  television.. ..y.  695 

EEC  technicians  ^  :  /.*.  453 

EKG  technicians  /,   454 

Electric  meter  repairers.......  :.  ./.  688 

Electric  power  industry,  occupations  in  the  ,.  681 

Electric  STgn  repairers  ..'.......y^   407' 

Electrical  engineers  333 

See  also:  * 

Aluminum  indifetry  ./.  t  604 

Electronics  manufacturing:  630 

Industrial  chemical  indu^».  ^^^^ 

Iron  and  steel  industry/  ^  ,<^7 

Motor  vehicle  ^d  emiipment  manufaqtyrihg  655 

Electrical  inspectors  ./.  '^.^S....   192. 

El^ttrical  repairers,  5^«'/lron  "and<fii^industry ...  647 

Electrical  workers,  see/ Shop  |rf4^  railroads  301 

Electricians,  constraotion   !   256 

Electricians,  niaJnteilanc^.i.^^^  417 

See  also  listing  uiidef  Maintenance  electricians, 

J^ectricians,,  j^r.y            * '  • 
Merchant  magife^^nduslry  691 

Merchitnt  ni^tre  sailors  r..*293 

ElectrocarxJtograpH  technicians   454  . 

Electrc>ef^s|5halographic  technicians...,  i..  455 

Elecircfeic  assembly  inspectors,  see. 

*  Bferu'onifs  manufacturing.  .'  632 

,   Office  machine  and  computer  manufacturing ...  661 

.Electronic  computer  programmers^.  106 

Electronic  organ  technicia'ns  422 

Electronic  reader-sorter  operators^  5^^.%.Bank 

clerks   m 

Electronic  specialists,  see.  Oceanograghers  346 
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I     Electronics  checkout  woricers,  aircraft,  missile, 

*and  spacecraft  ,  598 

,  Electronics  engineers,  set:  Electrfificsr 

manufacturing  •^SO 

Electronics  manuwcturing  \  530 

Electronics  repairers,  iron  and  steel  647 

»    Electronics  subassembly  inspecttfrs,  see:  Office 

machine  and  computer  manufacturing.,  661 

Electronics  technicians,  s^e:^     *  . 

*  Electroijics  manufacturing  63 1 

Engineering  and  science  technicians  ^  374 

*  Electroplaters    ;   57 

•  See  also 

Electronic^  manufacturing  •  . . . /.  632 

MQtor  vehicle  and  equipment  manufac^iring  656 
Electrotypers  an<?  stereotypers^5^^;  T 

Printing  occupations  !  .'   41 

Printing  and  publishing^  ^  673 

Elementary  school  teachers  _  206 

Elevator  constructors  ^  257 

Elevktor  mechanics  ^57 

Embalmers  :  /.   1 77 

Embossing  machine  operators. .4  «   90 

Embryologists,  life  scientists  ;  "..   352 

Employment  afdes,  see:  Social  service  aides  533 

Employment  counselors  ^  513 

Employment  interviewers,  personnel   143 

Encoders,  baAk  clerks  \  \  \ 

Engine  mechanics,  aircraft,  missilei  and 

spacecraft  y.  598 

Engineering  aides,  see: 

•  ^  Et^lronics  manufacturing:  „  631 

Office  machine  aqd  computer  manufacturing ...  666 

Engineering  and  science  technicians......  373 

Engineering  geologists  t  339 

Engineering^ technicians  604 

Engineers  !  327 

See  also: 

Aerospace  engineers  329 

'       Agricultural  engineers  ,  S30 

Biomedical  engineers  \  330 

Ceramic  engineers  .*  331 

Cliemical  engineers.:  331 

Civil  engineers  332 

Eleptrical  engineers  333 

Electr«mics  engineers  630 

'    Industrial  engineers  3'34 

Mechanical  engineers   335. 

^  Metalfijr^cal  engineers.....  336 

Mining  engineers  ;  337 

*  .  Petroleum  engineers  338 

Engineers,  locomotive   299 

#  ^Engineers,  motor  vehicle  and  equipment 

manufacturing  ,  ]  654 

Engineers,  stationary  /f.  ,   73 
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Entomologists,  agriculture  580 

Envelope-machine  operators,  paper  and  allied 

^"  products'.  i.  .71666 

Environmental  sdenti^.   ^  339 

Etching  equipment  operators,  electronics 

manufacturing.  632 

Ethfiologists,  see:  Anthropologists   496 

Exchange  clerkf,  see:  Bank  clerks  1 10 

Exhaust  openmors,  ele<Jtrqnics  manufacturing  632 

Experimental  «aohinist^,  see:  Instrument 

markers  ( mechanical )   31 

Exploration  geophysicists  342 

Extension  service  workers  526 

Extras,  see:  Actors  and  actresses  ,   539. 

Extrusion  press  operators,  alum  mum  mdustry  604 

'  ^  .F  . 

Face  bosses,  5^^;'Coal  mining  584 

Fallers.  logging  .-  ;.  650 

Family  service  workers,  sfe:  Social  workers  334 

Farm  equipment  mechanics.  ,409 

Farm  managers  581 

Farmers,  see:  Agriculture  ,  575 

Fashion  models  :  230 

FBI  special  agents  !  182 

FederjJ  civilian  government......  731 

Federal  Government  occupations  !   '....731 

Field  engineers,  see:  Computer  swvice 

technicians  ,^  403 

Field  technicians,  radio  and  television  370 

File  clerks  "   87 

Film  editors,  television   rrr.  695 

Rhn  librarians,  television  695 

Film  numberers,  see:  Photographic  laboratory 

)    technicians  1  .*   69 

e strippers,  see:  Photographic  laboratory 
technicians   69 
assembler^  aircraft^  missile,  and  spacecraft  597 
ice,  insurance,  and  real  estate  715 

Finishers,  flatwork,  laundry  and  drycleaning  726 

Fmishers,  men's  suit,  laundry  and  drycleaning  ,  727 

Finishers,  ophthalmic  laboratory  technicians  :  67 

Finishen,  shirt,  laundry  and  drycleaning  726 

Fire  bosses,  see:  Coal  mining  584 

Fire  protection  Engineers  ^  198 

Firefighters^.  184 

Firers/watertcnders,  see: 

Merchant  marine  industry  ,  691 

Merchant  marine  sailors  ^  ^  293 

First  assistant  engineers,  -merchant  marine 

officers  .7.  ^  289 

Mrst  heifers,  iron  anjl  steel. a  a.  644 

Mrst  mates,  merchant  marine-officers  289 

Fitters,  apparel  608 
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Fitters,  boilcrmaking  occupations   

Fitters,  see:  Coal  mining  

Flatwork  finishers,  krtlndry  and  drycleaning    726* 

Flight  attendants  285 

Flight  engineers    283 

Floor  coremakers,  foundry  27 

Floor  coveriAg  installers  259 

Floor  covering  mechanics  ^  ...f  259 

Floor  tnstalfers,  see-  Floor  covering  installers  259 

Floor  managers,  television  •  695 

•  Floor  molders.  foundry  occupations   26 

Flood  and  dnig  inspectors  .        .  194 

Food  counter  workers   167 

Floral  designers    554 

Food  processing  technicians.         ,   376 

•Food  scientists  :    ^  ^  355 

Food  service  occupations .  .     162 

Food  technologists  ,  355 

Foreign  buyers    128 

Foremen  and  forewomen.;...:.   52 

Foresters     ,   320 

See  also: 

Agriculture  !..  !  580 

Logging  and  lumber  mills..  650 

Paper*  and  allied  jjroducts  666 

Forestry  aides  ,    322 

Forestry  technicians  ^  322 

Forge  shop  occupations   58 

Pbrklift  truck  operators,  see.  Etectrptiics 

^  manufacturing  !  632 

Foundries,  ,  655 

Foundry  occupations/.  :   24 

Frame  wirers,  telephone  central  officf  craft  < 

occupations  r.  383 

Free-lance  reporters   95 

Front*end  mechanics,  see.  Automobile 

'^mechanics  395 

Front-office  cashiers   84 

Front-office  clerks,  hotel   89 

Funeral  directors  and  embalmers   177 

Fur  Qutters.  apparel  609 

Fur  finishers,  apparcj  !  609 

Fur  machine  operators,  apparel  ^  609 

Fur  nailers,  ^pare)  ^  .  609 

Furnace  installers,  heating  mechanics  ^  389 

Furnace  operators,  foundries  ^  ^  636 

Furniture  upholsterers   6 1 

Fusing  machine  operators.  !  r  66s 


,Gas  Appliance  servicers   ;  L.  389 

"Gas  burner  mechanics  A...  389 

Gas  dispatchers  !   98 

Gts  fitters,  see:  Plumbers  and  pipefitters   270' 


as  welders  *   77 

mpfesscy  operators,  petroleum  and  ' 

tural  gas  ;  590 

ne-plant  operators,  petroleum  and  t)^W^ 

.  gas....:.  .-.  ^  590 

Gasoline  service  station  attendants   .1  225 

Gaug'ers,  petroleum  and  natural  gas  [  590 

Geomprphologists,  s^:  Geologists ..:  j  339 

General  board  workers,  see:  Commercial  artists...  550^ 

General  bookkeepers   82 

General  houseworkers  ^  179 

Geneticists,  agriculture.....;,  ..,  580 

Geochemists.  see:  Geologists  :.  339 

GeochrbnoIogistSs  see:  Geologists...*  ^  '33$ 

GeodesLsts.  see:  Geophysicists  ,  342 

Geographers  500 

<3eoIogical  ocean o graph ers  339 

See  also:  Oceanographefs...:  ,  346 

GeoIogical>echnicians  376 

Geologists  '  339 

See  also:  Petroleum  and  natural ^as  production 

and  processing  .7.  589 

Geomagneticians,  see:  Geophysicists  342 

Geopftysicists  ^  341 

See  'also:  Petroleun^  and  natural  gas  production  T 

and  processing  590 

Glass  blowers,  electronics  manufacturing^  632 

Glass  lathe  operators,  electronics  manufacturing..  632 

<jla2rers....„  .....7....^  261 

Govemmen*t  .*  ^,  729 

Government  occupations.  Federal  731 

Government  occupations,  State  and  local  738 

Graders,  lumber  mills....!   651 

Grain  fanners  ;  ^  ^  577 

Granulator-machine  operators,  see.  Drug 

industry  ^27 

Gravure  photoengravers.  printing  and  publishing.  673 
Qri#  lathe  operators,  electronics  manufacturing...  632 
Grinders,  see:  .  \ 

Forge  shop  occupations   59 

'  Foundries  636 

Grocery  clerks,  see:  Cashiers   84 

Ground  helpers,  electpc  power.;.  687 

Guards..:.....  I86  * 

Guidance  counselors  .'..•...•..^  511 

.      \  H 

Hairdressers-   I74, 

Hairstylists,  see:  Barbers   172 

Hammer  operators,  forge  sfiop  ,  59 

Hammerers,  see:  Motor  vehicle  and  equipment  1 

manufacturing.....'....  655 

Hammersmiths,  forge  shop  59 
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Hand  assemblers,  office  machine  and  computer 

manufacturing  660 

Hand  compositors,  printing.........   39 

Hand  icers.  baking../.  ,  :..  622 

HafSd  molders,  foundries  ^.  636 

Hand  sewers,  apparel  ,  608 

Hand  spreaders,  apparel...-.^  608 

Head  saw/ers,  lumber  mills  .*.  651 

Heakh  and  regulatory  mspeclors  (government)^.  194 

Htmh  ph>'sj<iists.  atomic  energy  617 

>  H«;alth  physics  technicians,  atomic  energy  :  617 

Health  occupations   434 

Health  services,  administrators  488 

Health  services,  home  economists  ^  i  528 

Heat  treaters,  sec 

Atitraft,  missile,  and  spacecraft  manufacturvng  597 

Forge  shop  occupafions  ^   60 

'  Foundries^  636 

Heaters,  see:  ■  » 

Forge  shop  occupations   '59 

Iron  and  steel  industry  645 

Motoj  vehicle  and  equipment  manufactunng....  655 

Heatin2)mechanics  ^  a  389 

Helpej^  baking  -622 

Helpe^,  iron^and  steel  643 

High  school  tesichers  208 

High  speed  printer  op>erators,  see.  Coniputer 

operating  personnel....   104 

Highway  patrol  officers,  see.  State  police  officers  190 

Historians  ^  502 

Hod  carriers  253 

Home  economists  527 

Home  health  aides,  see;  Nursing  aides....?  474 

Home  housekeepers,  see:  Private  household 

workers  .'.   179 

Homemaker  aid6s,  se*e.  Social  service  aides  ^533 

Horticulturists  ..I  .:  352 

Hospital  attendants.*  474 

Hospital  nurses  ..1  470 

Hot-cell  technicians,  atomic  energy  "....^  618 

Hot  mela]  crane  of^rators,  sec:  Aluminum 

industry  603 

Hotel  front-office  clerks..   89 

Hotel  hoiisekeepers  and  assistants  .\   157 

Hotel  mandgers'and  assistants  136 

Hotels  ^  >...724 

Housekeepers,  see.  Private  household  workers   l79 

Hbusekeepers  and  a^istants,  hotel   157 

Human  nutritionists,  see:  Agriculture  k4  1.  580 

Human  service  aides  ^  ;  532 

Hydrogen  furnace  operators,  electronic^ 

manufacturing  ^.  632 

Hydrologit  technicians  376 

Hydrologists,  see:  Geophysicists   342- 

Hygienisti.  dental  :   439 
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Icing  mixers?  baking;.....:  ,  «  622 

Illustrators,  je'jp.  Ccilmmercial  artists    550 

Immigration  inspectors   195 

Industrial»buyers,  sie:  Purchasing  agents  149  * 

Industrial  chemical  industry,  occupations  in  the...  638 

Industrial  designers  v  ".ft.^^ 

S^e  also.  Electronics  manufacturing        ^    .  631 

Ind^trial  engineers.*  334 

See  also:  / 

Apparel  industry  609  , 

DrugTnHilstry  626 

Electronics  manufacturing  630 

Motor  vehicle  and  equipment  manufacturing  655 
Office  machine  and  fotriputer  manufacturing  659 
Industrial  hygienists,  occupational  safety  and 

health  workers',  ,  198 

ndustrial  machinery  repairers.".  t.  '.  410, 

ndustrial  nuises*  .'  ."  471 

ndustrial  phbtographers  562 

ndustrial  production  and  related  occupations  23 

ndustrial  technicians  ,  375 

ndustrial  traffic  managers  1   137 

Informal  models  230 

nformatioa  science  specialists,  librarians  214 

nfrared  oven  operators,  electronics 

manufacturing  632 

ngot  strippers,  iron  and  steel...   645  ' 

nhalation  therapy  workers  467 

inspectors,  construction  f.   192 

nspectors,  laundry  and  drycleaning  ^  727 

nsj^ectors,  (manufacturing)  !.*   62 

See  also: 

Apparel  industry  608 

Electronics  manufacturing  632 

Forge  shop  occupations   ^ 

Motor  vehicle  land  Equipment  manufacturing  656^ 

Instrument  makers  (mechanical)  .*  31 

.Instrument  repairers  ,  412 

See  also: 

"  'Drug  iridustry  %  '.  628  . 

Industrial  chemical  industry  639 

Paper  and  allied  products  industry  666 

Instrument  technicians,  see: 

Engineering  and  science  technicians..'.  375 

Mechanical  technicians.!*.  375 

Instrument  wprkers,  see:  Surveyors  379 

Insulating  workers  ^  246 

Insurance  agents,  5^^;*  Underwriters   120 

Insurance  agents  and  brokers  ^  226 

Insurance  industry  ^  ^718 

Insuranp^  occupations   1 1 5 

Intercity  busdrivers..  .^...^  306 

"Interest  clerks,  see:  Bank  clerks  1 10' 
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Interior  decorators...  .   558 

Interior  designers  ^/  55g 

International  •officers,  banking   ..  1 12 

Interpreters  '  555 

Intertypc  machine  operators,  printing  *  39 

Inventory  clerks,  se^:  Sto£k  clerks    .  IQO 

Investment  analysts.       Insurance  industry  .  .  719 

Iron  and  steel  mdustr>.  occupations  in  the   642 

Iron  workers,  building  trader    .275 

J 

Janitors,  seef  Building  custodians  .    ,  _  155 

Jewelers  ^         .       ^  .414 
Jig  and  fixture  builders,  aircraft,  missile,  and 

'  spacecraft  597 

Job  analysis,  personnel  143 

•  Junior  typists  .101 

k  i  - 

>•  .  ♦  * 

•  Keepers,  iron  and  steel   543 

Keypunch  operators  .    104 

Kindergarten  teachers.   206 

* 

*  .  t    •  . 

Laboratory  technicians,  see 

Aluminum  industry  .>   604 

Drug  industry  ;  .'  627 

Electronics  Tnanufacturmg  63! 

^  •  Industrial  chemical  industry  *  639 

Petroleum  refining  670 

Laboratory  technicians,  dental  441 

Labor  relations  workers   143 

•Labo^e^s,  construction,  building  trades  253 

Ladle  crane  operators,  iron  and  steel  i  645 

Lady*s  and  gentleman's  attendants,  private 

household  workers   179 

Landscape  architects.  ;  560 

Lathers  ;  262 

Launderers,  se^:  Private  household  workers   1 79 

laundry  and  drycleaning  plan.ts  Tie 

Laundry  &nd  drycleariing  route  drivers  236 

rLawyers  '  ^  1 39 

See  also:  Insurance  in9ustry  719 

Layout  artists,  j^^.-  Commercial^artistsT....,,  ^550 

'    Layout  workers,  advertisinjg   126 

Layout  workers,  boilermaking  occupations   54 

Lease  bqjjers,  petroleum  and  natural  g^  590 

Legal  secretaries  ,^  94 

Lens  grinders,  see  Ophthalmic  laboratory 

technicians   67 

Letterers,  see:  Commercial  artisU  550 

Librarians  ^  .^...j  ^213 

Library  occupations  ^  213 

V  *       '  *   ' .  *  y  ' 

er|c  :»      '  ,  7?G 


765 


Library  technicians  and  assistants  216 

Licensed  practical  nurses  .•..^  472 

Licensed  vocational  nurses  472 

Life  insurance  agents  ^I....  226 

Life  science  occupations  ,  349 

Life  scientists  \  ,  351 

Life  underwriters..  226 

Lighting  technicians,  television  370 

Line  installers  and  cable  splicers,  telephone  385 

Line  installers  and  repairers,  electric  power...!  686 

Linotype  operators^  printing  :  39 

Lithographic  occupations,  printing  M2 

Lithographic  press  operators,  printing   42 

Livestock  farmers:^  '..j.  577 

Load  dispatchers,  electnc  power    '  685 

Loader  engineers,  logging..  651 

Loading  machine  operators,  see:  CoaJ  mining  *585 

Loan  officers,  see-  Bank  officers. ,>   1 1 1 

Local  goveminent  occupations  '.  738 

Local  transit  busdrivers  :  308 

Local  truckdrivers,*  see: 

Driving  occupations  .,  ^>-A10 

Tnlcking  industry  „  C 

Locksmiths  !  *.  _  4 1 6 

Locomotive  engineers,  railroad  ^  299 

See  also:  Iron  and  steel  industry  ilf^l 

Loggers  ^  .-  ^50 

Logging  and  lumber  mills  650 

Long  distance  truckdrivers  31 1 

See  also:  Trucking  industry...........^   704 

Longwall  machine  operators,  see:  Coal  mining.'..i.  584 
Loss  conJtrol,consultants,  occupational  safety  arid 

•health  workers   I98  ' 

M 

Machine  coremake^,  foundry  occupations   27 

Machine  designers,  see:  Mechanical  technicians...  375 

Machiije  icers,  baking."^  ^   622 

Machine  molders,  see: 

Foundries^  :  636 

Foundry  bpcupations.  ^  !  .../26 

Motor  vehicle  and  equipment  manufacturing....  655 

Macljine  movers,  see:  Riggers  and  movers   275  . 

Machine  spreaders,  apparel  ,  608 

Machine  tool  operators   33 

See  also: 
Aircraft,  missile,  and  spacecraft 

manufacturing  597 

Electronics  manufacturing   631' 

, Motor  Vehicle  and  equipment  manufactunng  656 
Machine  washers,  laundry  aiid  drycleaning  plants  726 
Machined  parts  inspectors,  see:  * 
Aircraft,  missile,  and  spacecraft  jn a nufactu ring  598 
Office  machine  and  computer  manufacturing...  661 
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Machinery  repajrers«  industrial  r  410 

Machining  occupations  ^  :   29 

Machinists,  all-round   29 

See  also 

Aircraft*  missile «  and  spacecraft 

manufactuqng....;  597 

Drug  industry  \  621 

Railroad  shopr  t^des  300 

Mail  carriers  .   201 

Mail  preparing  and  maipiandling  machine 

operators,  office  machine  operators   90 

Maintenance  electricians  ^  417 

See  qbo:  . 

Aluminum  industry  .  6D4 

Coal  mining    -  585 

Drug  mdustry  627 

Electronics  manufacturing  r:^  632 

Industrial  chemical  industry    639 

Iron  and  steel  industry  647 

Office  machine  and  computer  manufacturing  661 

Paper  and  allied  products  industry  666 

Maintenance  machinists,  see: 

Aluminum  industry   604 

Electronics  manufacturing    632 

Iniiustrial  chemical  industry  639 

Paper  and  allied  products  industry   666 

Maintenance  mechanics,  see.  Industrial 

machinel7  repairers:   410 

Maintenance  technicians,  radio  and  television  370 

Makeup  arrangers,  printing  and  publishing  673 

Makeup  artists,  television   695 

Managers,  city  '   130 

Managers,  industrial  traffic   137 

Managers,  retail  food  stores  1^ 

Managers  and  assistants,  hotel  

Manifest  clerks,  see: 

*   Merchartt  marine  industry  \  691 

Trucking  industry  '   704 

Manipulator  operators,  irbn^nd  steel  "^'46 

'Manufacturers*  salesworkers  228 

Manufacturing  *  /   595 

Marbje  setters,  tilesetters,  and  terrazzo  workers...  263 
Manne  ar^^hitects,  see.  Merchant  marine  industry  691 

Mariye  biologists,  see:  Ocfcanographers  346 

Marine  engineers  690 

Marine  geol9gists,  see.  Oceanographers.....  346 

Markers,  apparel  .\  608 

Markers,  lanndry  and  dry^leaning  726 

Marketing  research  workers  .^   141 

Masters,  see: 

Merchant  marine  industry  >  690 

Merchant  marine  officers  :  289 

Material  handlers,  apparel  ,   608 

Material  handlers,  see: 
Motor  vehicle  and  equipment  manufacturing....  656 


137  ^ 

T36 


TrucKmg^4ndustry  *  705 

Mates,  see:  MerchanI  marine  officers  289 

Mathematical  assistants,  electronics^ 

manufacturing  63  P 

Mathematicians  356 

See  also:  ^ 

Electronics  manufactufing  63 1 

Motor  vehicle  and  e^ipment  manufacturing  655 
Office  machine  and  computer  manufacturing  660 

Mathematics  occupations  356 

Meat  and  poultry^spectors   194 

Meat  cutters.. .y^.   168 

See  also:  R^il  food-stores  713 

Meat  wrapp^i<^5^^.-  Retail  fooif^tores  713 

Mechanical  engineers  — ^. 

See  also: 

Aluminum  inddstry.  /  604 

Coal  mining   586 

Drug  industry   627 

Efectronics  manufacturing  630 

Industrial  chemical  industry  *  638 

Iron  and  steel  industry  647 

Motor  vehicle  and  equipment  manufacturing  655 
Office  machine  and  computer  manufacturing  659 

Paper  and  allied  products  industry   666 

Mechanical  inspectors   192 

Mechanical  workers,  commercial  artists  550 

Mechanical  technicians  

Mechanic-attendants,  see.  Gasoline  service 

station  attendants  ^x^y^.  225 

Mechanics,  see: 

Air-oonditioning  mechanics  389 

Airplane  mechanics  280 

Automobile  mechanics  394 

Boat  motor  mechanics  »  397 

Bowling  pin-machine  mechanics  399 

Bus  mechanics..../.  :  427 

Diesel  jnechanics...r  -  i   405  * 

Farm  equipment  rtiechanics  \.  409 

Gas  burner  mechanics  y  389 

Heating  mechanics  k  389 

Motorcycle  mechanics...,  419 

Oil  burner  mechanics  ,v..  389 

Refrigeration  mechaiVics  ..r..  389 

Truck  mechanics  .'.   427- 

^Vending  machine  mechanics  429 

Mechanicr^d  repairers  381 

Media^directors,  advertising  T.  126 

Medical  assistants  457 

^  Medical  laboratory  assistants  459 

/Med(ical  laboratory  technicians  ,  458 

Medical  laborat'ory  workers  458 

Medical  microbiologists  !  352 

Medical  practitioners  :.:  443 

Medical  record  administratdrs  491 
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Medical  record  librarians  491 

.  Medical  record  tcthnicians  and  clerks  461 

Medical  sales  representatives,  see  Pharfrf^cists ....  493 

Medical  secretaries  ,  ;   94 

Medicaf  social  workers  ^*  535 

Medical  technologist,  technician,  and  assistant 

occupations  454 

Medical  technologists  453 

,  Medical  X-ray  technologists  466 

Melters,  see:  * 

Iron  and  steel  industry    643 

Motor  vehicle  and  equipment  manufacturing....  655 

Men  s  suit  finisbers,  laundry  and  drycleaning  727 

Menders,  laundry  and  drycleai?ing  plants  727 

Merchandise  managers,  buyers  .     ...  '   128 

Merchant  marine  industry   690 

k   Merchant'marine  occupations   289 

Merchant  marine  officers  289 

Merchant' marine  sailor?   292 

Mess  attendants,  see: 

Merchai^t  marine  industry  691 

Merchant  marine  saitors   ^  294 

Metal  finishers,  motor  vehicle  and  equipment 

*  manufacturing  :  656 

Metal  patternmakers,  foundry  occupations   24 

Metal  roofers  272 

Metallurgical  engineers  336 

See  also.  Iron  and  steel  industry  647 

-  Metallurgists,  see: 

Electronics  manufacturing  63 J 

Iron  and  steel  industry  647 

Motor  vehicle  afnd  equipment  manufacturing....  655 

Meteorological  technicians  376 

Meteorologists  ^  343 

*Meter  installers,  electric  power  688 

Meter  readers,  electric  power  ^  688 

Meter  testers,  electric  power  688 

Microbiological  technicians   376 

Mi*cro biologists,  see: 

AgricultMre  580 

Life  sciences   352 

Millwrights  f^.  ^         '  64. 

See  also: 

Aluminum  industry  ^  60^ 

Iron  and  steel  industry  647 

Motor  vehicle  and  equipment  m^nufaciurihg  657 

•  Paper  and  allied  products  industry  :..  666 

*Mine  inspectors  ;   195 

Mineralogists,  see: 

Geologists  ^  339 


Petroleum  and  fiataraljgas^  ^   589 

fining  and  petroleum  industry  583 

Mining  engineers  337 

See  also  -  Coal  mining. ...^..^.X   586 

Ministers,  Prot/estartf  .-,.v  520 


Missile  assembly  mechanics^  aircraft,  missile,  and- 

spacecraft  \  ;  597 

Missile  manufacturing  occupations  r.  596 

Mixers,  baking  :   621 

Models  '230 

Modelmakers,  see: 

*    Instr'ument  makers  (mechanical)   31 

Motor  vehicle  and  equipriient  manufacturing....  654 

Molders,  ^ee:  Foundry  occupations   26 

Molders'  helpers,  foundries  63(5 

Molding  machine  operators,  baking  industry  621 

Monotype  caster  operators,  printing   39 

Monotype  keyboard  operators,  printing   39 

Mortgage  clerks,  see:  Bank  clerks   1 10 

Mothers'  helpers,  see.  Private  household  workers  179 

Motion  picture  projectionists.;   65 

Motorcycle  mechanics  419 

Motor  vehicle  and  equipment  manufacturing 

occupations  ;  654 

Motor  vehicle  body  repairers  392 

Music  directors,  radio  and  television  695 

Music  liljrarians,  radio  and  television  695 

Musicians  543 

*  '^i 

.   N  / 

Natural  gas  production  and  processing   589 

Neighborhood  workers,  spe:  Social  service  aides..  533 

Neon  sign  repairers  407 

News  directors,  radio  and  television   695  y 

Newscasters,  radio  and  television,   695. 

Newspaper  reporters  'SjSf"^ 

Newswriters,  radio  and  television  .^wS 

Note  tellers,  banking  '.  \  13 

Nuclear  reactor  operators,  atomip  energy  617^ 

Nurse  educators, .5^^.-  Registered  nurses  471 

Nurses,  see»> 

Licensed  practical  nurses  472 

Registered  nurses  470 

Nursing  aides,  orderlies,  and  attendants:  474 

Nursing  assistants,. Nursing  aides. ..^  474 

Nursing  occupations  :  470 

Nutritionists  ^  352 

See  also:  ^ 

Dietitians..  \  ^  I".  4^5 

Home  economists  <  ,  527 


Observers,  petroleum  and  natural  gas  590 

Occupational  health  consultants   198 

Occupational  health  nurses..  471 

Occupational  safety, and  health  workers   197 

Occupational  therapists  476 

Occupational  therapy  assistants  '....j  477 

Oceanographers   346 
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Oceanographic  engineer^,  see:  Oceanpgraphers.»..  346 

Office  machine  and  computer  manufacturing  6$9 

Office  machine  operators....:  Z  .:.  90 

Office*machine  repairers  400 

Office  rfurses  *  \  471 

Office  occupations   gg 

Oil  burner  mechanics  /.  ,j89 

Oilers,  see: 

Merchant  marine  industry...  591 

M^erchant  marine  sailors  ^  293 

•  Operating  engineers,  construction  machinery  265 

Operating  room  technicians  r.....  463 

Operations  managers,  radio  and  television.  695 

I  Operations  officers,  iank^ing  \  \2 

'Operators,  telephone  )  ^ 202 

Ophthalmic  dispen^rs  437 

Ophthalmic  laboratory  technicians  1  67 

Ophthalmologist^  ,  444 

dptioafl  laboratory  technicians   67 

Optical  mechanics   57 

Opticians,  dispensing  \  437 

Optometric  assistants  ,  ^  454 

Optometrists   ;  444 

Orderlies,  see:  Nursing  aides  ,  '^74 

•  Ordinary  seaknen,  see: 

Merchant  marine  industry   ^90 

Merchant  marine  sailors  292 

Organ  tuners   42  j 

Ornamental  ironwor)cers,  building  trades  ,  275 

Osteopathic  physicians  T  445 

Ouid^OT  recreation  ifaxmers  578 

Outside  production  inspectors,  aircraft,  missile, 

and  spacecrf^ft   ^  ,^  598 

Oven  tenders,  baking  ?S.  52 1 

Overburden  stripping  operators,  see:  Coal  mining  584 
Oxygen  furnace  operators,  iron  and  steel  644 
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Packaging  engineers,  paper  and  allied  products  ...  666 

Painters,  automobile  :   49 

Painters,  production  ,  72 

See  also:  Aircraft,  missile^  and  spacecraft "  ' 

*  mtlhufacturing  597 

Painters  and  paperhangers  !  267 

Pale^magneticians  see\  Geophysicists..'.  342 

Paleontologists,  see:  }  ^  -      ,  ^  ^ 

Geologists  339 

Petl^oleum  and  natural  gas  ;  589 

Paper  and  allied  products  industries  .r.  644 

Paper  chemists,  paper  and  allied  products  667 

Paper  machine  operators,  pape^^nd  allied 

products  ,  *.  665 

Paper  sorters  and  counters,  paper  and  allied 

products  •  ,  ^.  66*6 


Paperhangers  \  ...^   267 

Parking  attendants  .\.  313 

Parts  counter  workers,  automobile..,  220 

Parts-order  clerks,  see:  Trucki|ig\idustry....;  704 

Party  chiefs,  surveyors  L...\  2  !.  378 

P^eng^r  agents,  see:  Reservation,^idke„t^d_ 

•    passcngeTagents....;  i.  :  287 

Paste-up  workers;  jer.-Commercial  artists  ^.  550 

Pathologists.  5er:  \        /  • 

Life  scientists  '.  ;  \  352 

Medical  laboratory  workers  i^...          458  ' 

Pathologists,  speech.^  X,  482 

Patrol  officers,  se^^^  \  » 

Police  officers  .\   |87 

State  police  officers   190 

Saltern  graders,  apparel   A.  607 

Patternmakers,  apparel.   607 

Patternmaker^,  sei:  ^ 

. 'Foundries '....,..1^...^.  ;  i^...^  24 

Foundry  occupations  .^7.  1...  636 

Motor  vehicle  and  equipment  manufactj,iring.\..  655 

PBX  installers  and  repairers,  telephone  \.  387 

PBX  operators,  see:  Telephpne  operators  i  202 

PBX  repairers  r.  :....]  387 

Peanut  farmers  U77 

Perforator  operat9rs,  petroleum  and  natural  gas *590 

Peiforming  artists   ^39 

Personnel  and  labor  relations  workers   143^ 

Personnel  recruiters   14*3 

Personal  service  occupations...^   1|72 

Personneh clerks  .'.v^..  -  \  '  98 

Pest  controllers,  ;   1,58 

Petroleum  engineers.  '  338 

Petroleum  and  naturaPgas  production  and      ,  i 

processing  „  58^9 

Petroleum  geologists  ?.  ,  339 

See  also:  Petroleum  and^natural  gas  production 

and  processing  ,  589 

Petroleum  refining...  559 

Petrologists,  petroleum  and  natural  gas 

production  and  processing  590 

Pharmacists  1.  ,  493  , 

Pharmaceutical  jjetailers,  s^r*  DrugMndustry   627 

Pharmaceutical  operators,  see:  Drug  industry        627  * 

Pharmaceutical  representatives,  j^e;  Dfug 

>  industry  ..f.  r  ,   627 

Ph]armacologists,  see:  Life  scientists..^.'.  352  . 

Photojournalists,  photographers   562 

Photocbeckers  and  assemblers,  see:  Photographic 

laboratory  occupations  ,  ^  ,  69 

Photoengravers,  printing,  see:  ,  ** 

Printing  occupations  /.  '  44 

Printing  and  publishing   673  ' 

^Photogeologists,  see:  Petroleum  and  natural  gas 

production  and  processing  590 
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Photographers  562 

Photographic  laboratory  occupations   68 

Photographic  models,  see:  Models  230 

Photographic  technici.ans  660 

Phototypesetting  machine  operators,  printing   39 

Physical  distributidn  managers,  see:  Industrial 

traffic  managers  ;..  137 

Physical  geographers  500 

Physical  meteorologists  343 

-PhysicaPmetallurgists,  aluminum  .^.^  604 

Physical  oc^eanographers  346 

Physical  scientists  361 

'  Physical  therapists  479 

Physical  therapist  assistants  and  aides  480 

, Physicians  443 

Physicists  367 

.  See  also: 

Electronics  manufacturing  630 

,  Office  machine  and  computer  manufacturing  660 

Physicists,  health,  atomic  energy  617 

Piano  and  organ  tuners  and  repairers  .  .•..„■  421 

Piano  technicians*:  :  42 r 

Piano  tuners  421 

Picklers,  forge  shop  u:   59 

.  Piercer  machine  operators,  iron  and  steel....„'  -647 

'Pill  and  tablet  coaters,  drug  industry  >.  627 

Pilots  and  copilots  •  .\   283 

PinsettinJ^machine  mechanics,  see:  Bowling  pin- 

machltje  mechanics  ;.  399 

Pipefitters.  ;  27O- 

See  also:  ,  k3 

Industrial  chemical  industry   639. 

Iron  and  steel  industry   647- 

Motor  vehicle  .and  equipment  manufacturing  657 

Paper  and  allied  products  industry  666 

Pipe-organ  technicians  421 

Placement  counselors,  college  517 

Plainclothes  officers,  5er-  Police-officers   187 

Planer  mill  graders,  lumber  mill  651 

^Planer  operators,  lun»bv  mill  651 

Planetologists,  see:  Geophysicists.,  342 

Planning  counselors,  college  517 

Plant  quarantine' and  plant  pest  control  . 

inspectors,  sec:  Agriculture  ,  580 

Plant  scientists,  see:  Agriculture  580 

Plant  technicians,  engineering  and  science 

^  technicians  *  376 

Plasterers  :  269 

plasterers  tenders  »  ^.  253 

PJalerAakers,  printing,  sfe:  Printing  occupations...  42 

Platers,  electroplaters   57 

See  also:  Aircraft,  missile,  and  spacecraft 

^manufacturing  597 

Plumbers  and  pipefitters  a  270 


>  769 

See  al^o:  '  - 

,  Aluminum'  industry  ^04 

Drug  industry  r.  ^  627 

V     M^^^'"  vehicle  and  equipment  manufacturing  657 

Podiatrists..........  ,  451 

Police  officers..:   187 

See  also:  State  police  officers...:  -190 

policy  checkers,  see:  Statistical  clerks....'.   98 

^Polishers,  motor  vehicle  and  equipment 

ntanu^turftig  :  65^ 

Political  geograpliere  '^00 

PpJiticaLscientistsT^Trrr^v^..^.  r:  503 

Pond  wodcers,  lumber  niilfeiv^....,-  651 

Pony  edgers,  lumber  mills  ....^^^^  65  In' 

Portrait  photographers  ^.>.^.  >  562 

Postal  clerks  ,   91 

See        Postal  service  t)ccupations  J36 

Postal  inspectors  ^...s.....  736 

Postal  service  occupations  r>>**4^..  735 

Posting  clerks,  see:  Statistical  clerks  1!?!!^:^^ 

Postmasters.....  r.  :  73^ 

Pot  liners,  5ffff;  Aluminurp  industry..  .*  603 

Pot  tender^,  see:  Aluminum  industry  602 

Poultry^ farmers  577 

Pourers,  see: 

Foundries  ,  636 

Motor  vehicle  and  equipment  manufacturing....  655 

Power  dispatchers,  electric  power    .".../685 

Power  hammer  operators,  airpraft,  missile,  and 

spacecraft  .....7...  597 

Power  shear  operators,  aircraft,  missile,  and  '  T 

spacecraft  ,  597 

Power  truck  operators   71 

See  also:  Trucking  industry  705 

Powerplant  occupations,  electric  power  683 

Powerplant  operatore,  drug  industry  627 

Practical  nurses,  licensed...-.  472 

Preparation  plant  central  control  operators,  see: 

Coal  mining  586 

Press  operators,  forge  shop   59 

Press  photographers  ^  ,  .*.  562 

Pressers,  apparel  !  609 

Press  operators,  printing,  see:  Printing 

leH^.  :  523 

Print  developers,  machine,  see:  Photographic 

laboratory  occupations   69 

Printer  operators,  see:  Photographic  laboratory 

occupations  *  -   69 

Printer.slottet  operator^,  paper  and  allied 

products  666 

Printers,  see:  Photographt^aboratory 

occupations  If.   69 

Printing  and  publishing  672 

Printing  occupations   38 


occupations  ^.   45 

Priests,  Rpman  C^eHc  :  
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Printing  press  operators  and  assistants,  see,       I  * 

Printing  occdpation5   45 

Private  duty^urses   470 

Private  household  workers  ...a....;.,  ,   179 

Probation  and  parole  officers,  see:  Social 

workers  ^35 

Proc^  engineers,  paper  and  allied  products....^..  667 

Process  metallurgists,  see:  Aluminum*  industry  604 

Procurement  derks,  see:  Stock  clerks  i   lOOU 


'Radiation  physicists,  atomic  energy'.  61 

Radio  an4.t«Ievisron  announcers...-  ^.  569 

^Radio  and  t^t^vtsiogbroadcasting  occupjations^...  694 
Radio  officers,  i^f  .-^^^  ^        '     ^   .  , 

Merchant  marine  industry  !  :.^L.:..,  691 

'   Merchsft^t  marine  officers!  290 

Ridio  service  technicians  425 

"Radiograpfiers,  see:  ,  <^ 

Aluminum  industry  604 

Produce  clerks,  sec^-  Retail  food  stores  !  712  f^Atomic  energy  :  6  A 

Producer  directors,  program,  radio  tod  televisi6n  695  .fcdioisotopc-production  operators,  atomic 

Production  managers,  advertising...?.   12&t^     energy  ,  6I& 

Production  managers,  apparel  609 

Production  painters  ./.....tt/.  r.  72 

See  aiso:  Aircraft,--fmssile.  arid  spacecraft 

rnanofacturin^  ^  597 

Production  planners,  aircraft,  misale,  and 

spacecraft..../  t.*..,..!  597 

Production  technjcianftrjtf^.Engineering  and 

science  technicians  :rr?...\  ,  •.  375 

Program  assistants,  radio  and^tr.levision.......'.  695 

P«>gram  direptors,  radio  and  television  -695 

^rogram'mers,  ejeqtr6nic  computer.../.  106 

■  See  also:^ . 


Office,  machine  and  computer  manufacturing  660 

Paper  and  allied  products!...'.  666 

^  fjOoS  machine  operators,  see:  Bank  clerks....^       1 10 

-Proofreaders,  printing  and  publishing  673 

Protettive  and  related  service  OccupaUons   18^' 

Protestant  ministers  52o 

Psychiatric  aides,  ^ee:  Nursing^i^fes   :..  474 

"Psychiatric  social  wbrkets  535 

Psychologists  !>  50^ 

Public  affairs  directors,  radio  and  television  695 

Public  health  nurses  \^  471 


Public  librarians  ..f  A.:..  213 

Public  relations  workers  ^.  7!7rr.  -^rlj 

"  Public  works  inspectors....!  %  

Pumpers,  petroleum  and  jiat^ral  gas  

Pumpers,  p^clteum  refinrng'  ?.  590 

^Piinch  press  operators,  see:  Aircraft,  missile, *and 

spacecraft  maniSfacturihg...'  ,  597 

Purchasing  agents  :   1494. 

I*ursers»  . 

Merel^nt  marine  industry  ,  691 

Merchant  officers"  1  ._2SQ. 


r 


I 


Quality  control  chemists,  aluminum  industry  604 


Rabbis  .*..:  522 

Raik  clerks,  hotel  J....^....  ,  89 

Railiation  monitors,  atomicjcncrgy   617 


''Racifologic  (X-ray)  technologists  r  /^.U..  466 

Radiological  physicists,  atomic .ener^  ^..^jj^l 

Railroad  conductors  I  

Raifroad  industry  699 

Railroad  occupations.^  296 

^Range  conservationists,  see:  Range  managers  323 

Range  ecologists,  j^^T^ange  managers  ,  323 

Range  matejers  „  t^.  323 

Range  scientists,  j^^.-  Eanee  managers  323 

'jReal  estate  ageijts;.  sT...^  ^  .'.  232 

Real  estate  salesworkers  and  brokers  232 

Realtors.'.  ,  '  232  * 

Receipt  clerks,  merchant  manne  industry  69  f 

Reiving  clerks,  see::  Shipping  and  receiviTIg 

clerks  r.   96 

Receptionists....^*...'  ,  y...,^   93 

Recordkeepers,  se^:  Statistical  clerks  r   98 

Recprding  technicians.^  radio  and  television  370 

Recreation  dir^ct^rs  530 

Recrteatioirleader^  r   530 

Repreation  suptervisprs..   ,  530 

*ReT:reation  work'ci:?..,......^/^^  ,  5Z^, 

Reference^'librarians  *  213 

Refrigeration  engineers,  see:  Merchant  marine  T 

sailors  293 

RefMeration  mechanics....,  !."..'...  ,  389 

"RegiSijal  geographers  !  .<  50O* 

Regional  i^lanners, ......  151 

Registered  nurses  /.  470 

Registered  representatives,  see:  Securities 

saleswor)cers  :  ^  238 

Regulatory  inspectors  ;  I95-' 

Rehabilitation  counselors  ,  515 

Reinforcing-iron.\vorkers,  buiFding  trades  .  276 

Rejnelt  operators,.  5^^;  Aluminum' industry 603 

Hpcnderers;5tftf.-  Commercial  artists.  ,^.-550 

Repairers,         *.         •  ^  <  ■  ^  ^ 

Airplane^echanics  .V,..;....^.,.-:  %0S 

Appliance  repairers   idl 

Automobile  body  repairers^.  392 

Business  machine  repjfifers...*   400' 

Central  office^^piirers, telephone  383 

Electric ^gnrfepairers  407 
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,Gas  appliance  repairers.^  ^  38^ 

Industrial  machinciy  repairers  v—  410 

Instnimenl  rcpair^;...^  4^2 

Jewelry  repairers  414 

Locksmifcs  \  ^  41^ 

Neon-sign  repairers...^  ^./.....l.u.  ;:.  407 

Piano  and  organ  tuners  and  repairers  421 

^hbe  repairers  „  424 

^   Telephone  and  PBX  repairers  387 

Television  and  radfo  service  tecHhknans  425 

.  Wat(:h  repairers.;.  432 

Report  clerks. ^merchant  marine  industry  tf9i 

Reporters,  newspaper  557 

.Research  dietitians  ..11..!^!'.'  485 

Researcli  directors,  advertising   126 

Resea^ch  workers,  marketing    141 

Reservation,  ticket,  and  passenger  agents,  airiine.  287 

^  Resemtion  clerks^  hotel  I/.  ,   89 

Residential  carriers,  mail  carriers  fSj^  201 

l^esi'lient  floor  layers,  see:  Floor  covering 

installers   25'9 

^'>/^^>ratory  therapy  workers  -  :  457 

T^tesi^mp  welders  ;  77 

Restaurant  industt^  ;..   [  709 

RetaiKfood  stores  „  712 

Retail  ^rade  salesworkers^'  ^  234 

Retouchers,  photographic  laboratory  occupations  69 

Rewriters,  see:  Newspaper  reporters  567 

Rig  builders,  and  helpers,  petroleum  and.natufal 


Safety,  engineers,  ^  * 

Coal  raining  '  586 

Occupational  safety.aiidi-hcalth  workers  197 

Salary  and  wage  administrators,  personnel  143 

Sales  occupations.....  219 

Sales  representatives,  radio  and  tclevKion  696 

Salesworkers,  ^ee: 

Automobile  part^  counter  workers  L^^  220 

Automobile  salesworicers  ♦  221 . 

Automobile  service  ^visdrs^  ,  223 

,  Computer  salesworkers  ^.  -  660 

Insurance  agents  and  brokers  !.  ^...^   226' 

Manufacturehs*  sdesworkers  ^  228 

Real  estate  salesworkers  and  brokers  532 

Retail  trade  salesworicers   234  ' 

Securities  salesworkers  -238 

Wholesale  trade  salesworkers  ^.  240 

Sapiple  makers,  apparel  [  607 

Sample-takcr' operators,  petroleum  and  natui^l 

gas.......  1..;  :  :  

Sand  mi)^ers,  foundries..  636 

SandblasteVs,  forge  shop   59 

Sanitarians,  health  and  regulatory  inspectors   195 

Scale  car  operators;  iron  aiid  steel  643 

Scalers,  lumber  mills.^  „  651 

Scalper  operators,  see:  Aluminum  industry  603 


Duiiaers^  anaiielpers,  petroleum  and.natufal  Scfnic  design6rs,-^teIc^^Gi5iji>lii,  ^  695 

_.   A..  590  School  counseIciJS^^-..v4:  .  '^511 

Riggers  and  machine  movers,  building  trades.-      275  - .  ^ 

Rigging  slingers,  logging  „  ^50 

Riveters,  aircraft,  missile,  and  spacecraft  597 


'  RockKiust  machine  operators,  see:  Coal  mining...  584 
Rocket  assembly  ^mechanics,  aircraft,  missile  arfd 

spacecraft  t  ^597 

Rod  workers,  se^:  Surveyors  ].  379 

Roll  turners,  iron  and  steel  ,  647 

Rollers,  iron  and  steel  646 

Rolling  mill  operators,  see:  Aluminumjndustry....  603 
Roman  Catholic  priests   ".tTl........?,  523 


School  librarian^^..  ;.  

School  social  woi^rs  535 

School  teachers,  see:  ^ 

Agriculture^.........,  58 1 

College  and  university  teachers  ^  210 

Kindergarten  'and  elementary  teachers  206 

Secondary  school  teachers  2O8 

Sciepce  ^d  engineering  photography  562 

Science  technicians  w^a  373 

Scientific  and^techntcal  occupations....  317 

Sciertists,^nvironmentaf  ;*339 


Roof  boItc5iUi5^.-  Coal  mining   584  f  Scientists!  physical  361 


Roofers  ;  272 

R'oom  and  desk  clerks,  hotel  .*   -89 

Rotary  drillers,  petroleum  and  nztutsi^  590 

Rotary  rig^e^ngine  operators,  pettoIei^S^.  590 

Rougher  pulpit  operators,  iron  and  stcel.^  647 

Roustabouts;  petroMum  and  natural  ga$  590 

Rout^  drivers  236 

Route  drivers,  baking  ..*  [:  ;  622 

Route  drivers,  laundry  and  dryclcanipg  726 

Route  salesworkers,  iee:  Route  drivers  236 

Route  supervisors,  baking?!    622 

Ru^al  carriers^  mail  carriers  1   20I 

Rural  sociologists,  agriculture  ..^....^  580 


Srfchtists,  soil  ^.  354 

.  Scrap  crane  opefatpre,  iron  and  steel  644 

Sealers,  electronics  manufacturing  632 

Seamen,  see:  Merchant  marine  sailors  2f  2 

Second  as^tant  engineers,  see:  Merchant  marjpe 

^cers  :r.    290 

Second  helpers,,  iron 'and  steel  Z^.   644 

Second  loader^,  logging    651 

Second  mates,  see:  Merchant  marine  officers  289 

Secondary  school  teachers  ^  2O8 

Secretaries  aifd  stenographers   94* 

Securities  salesworkers  ^  238 

Seismologists,  ^tftf:  Geophysicists  342 
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Senior  typists  ,  !   1 01 

Separation  tenders,  see:  Coal  mining  586 

Servjce  advisors,  see  Automobile  service 

advisors  ^  223 

Service  and  miscellaneous  722 

Service  occbpations  ^   154 

Service^salesworkers,  see:  Automobile  service  , 

advisors  :  \  223 

Sefvice  station  attendants,  see:  Gaso^Hne  service 

^    station  attendants  ^  225 

Service  station  mechanics  \.....^.....  225 

Service  technicians,  computer  X  7.....  402 

Service  writers,  see:  Automobile  service  advisors.  223 
Service  and  repair  occupations,  see:  Television 

and  radio  service  technicians   425 

See  also  listing  under  Repairer^. 

Setup  workers  (machine  tools)  .^.^   34 

Sewage  plant  operators..  75 

Sewing  machine  operators,  see: 

Apparel  industry  608 

Motor  vehicle  and^equipment  manufacturing:;..  656 

Shakeout  workers,  see:  Foundii^sV.  17.  636 

Sbcar  operators,  iron  ai>d  steel  645 

Sheet-metal  workers  273 

See  also:  "  ' 

Aircraft,  missile,  and  spacecraft 

^manufacturing  597 

^      Railroad  shop  trad^...\  301 

Shipping  chccker$,^^tftf;  Statistical  clerks   9S 

Shipping  and  receiving  clerks  ^   96 

Ship's  carpenters,  see: 

Merchant  marine  industry  .7^^::::r^^9^. 

'    Merchant  marine  sailors  :  292 

Ship's  electricians,  see:  Merchant  marfne  sailors..  293 

Shirt  finishers,  laundry  and  drycleaning  12^ 

Sh6e  repairers*.  ...m  424 

Shooters,  petroleum  and  natural  gas^  590 

Shop  trades,  railroad   300^ 

Shorthand  reporter?......   95 

'Shotfirers,  see:  Coal  minmg  ^  584 

Shotblasters,  see: 

Forge  ^hop  occupations  !   59 

Foundries  \  636 

Shothole  drillers,  helpers,  petrolc^um  and  natural 

ga*.  590 

Shothole  drillers,  petroleum  and  natural  gas  590 

Shuttie  car  operators,  j^^.  Coal*  mining  584 

Signal  department  woiicers,  railroad  301 ' 

Signal  maintayierf,  railroad    301 

Sifjial  installers,  cailroad  301 

Silk  screen  printers,  electronics  manufacturing ....  632  ' 

Singers   ^   545 

Skip  operators,  iron  and  steel  643 

Slate  roofers,  building  trades  ^  272 

Siicing-and'Wrappmg  machine  operators,  baking..  622 
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Slide  mounters,  see:  Photographic  laboratory 

occupations.  f.!   69  * 

Soakmg  pit  crane  oper^rs,  iron  and  st^l  445 

Soaking  pit  operators,  aluminum  603 

Social  scientists  496 

Social  secretaries  j   94 

Social  service  aides  532 

Social  service  occupations  -  510 

Social  woiicers*   534. 

Sociologists  .T  ;.  507 

Soil  conseryationists/...^  .'  ,  325 

Soil  scientists  ..v.....:/  ^.-  i  354 

Sorters,  see:  Bank  clerks.   1 10 

Sorters,  lumber  mills  ^  651 

Sorters!;  see:  Papti  ^nd  allied  products  industries.  666 

Sound  effects  technicians,  radio  and  television  6^5 

Space  buyersv^^^:  Advertising  workers  ,   126 

Spacecraft  .nianufacturing  occupatior^  596 

Special  agents,  see:  FBI  Special  Agents  182 

Special  librariaf&s  214 

Speech  pathologists  r...?rr.  ^t..  482 

Speed  operators,  iron  and  siecl  647 

Spotters^  laundry  and  drycleaning  ^   1..:  727 

Spra^5rs,^^nptor  vehicle  and  cquipipent   •  ^ 

imnufacturing      .t   656* 

Sprinkfer  fitters,  see:  Plumbers  and  pipefitters  271 

Staff  officers,  *seet  Merchant  marine  ofpcers  290 

Stage  managers,  radio  and  television  695* 

State  and  local  *^vepiment  dcqupations......:  738 

State  highway  patrol  officers  »  190 

State  police  officers  J  90 

'State  tiroopers  ,  ^   190 

Station  agents,  railroad:  7.  30l 

Sta^ionary^ngineers  ^   73 

See  also:     ^  ^ 

AlumihumMndustry  604 ' 

Boiler  tenderf    ^  56 

Paptfr  and  allied  products  666 

Statistical  clerks   98 

Statisticians....-  yt  1^^^   3^8 

See  also:  -  ,  ^ 

Electronics  manufacturing  631  ^ 

Motor  vehicle  and  equipment  manufacturing  65l"^ 

Stcamfitters,  see.^^  Plumbers  and  pipefittens  270  ^ 

Siteel  industry  occupations    642 

Steel ^pourers,  iron  and  steel  ^   645^' 

Stenographers   94 

Stereotypers,  printing,  see* 

Printing  occixpations  ^  h  41  ^ . . 

Printing  and  publishing.  673 

Stevedores  .'  .\>,.*.  ^  691 

Stewardesses  f..^  285  * 

Stewards  ^  ^  285 

Still  pump  operators,  petroleum  refining  670 
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Stock  chasers,  motor  vehicle  and*equipmeni 

manufacturing...'./.  *  ^57 

Stock  clerks  :  106 

also:RtX3il  food  stores'*.  -i  71^ 

•  Stonemasons  ^  247/ 

Stopping  builders,  coal  mining  ,  ^  5g4:' 

Stove  tenders,  iron  and  steel  643 

S(ratigraphers,  see:  Geologists  ^  --^^9 

*  See  aiso'  Petroleum  and  natural  gas  prodiiction 

^     and  processing  [  ..vl.....  590 

'  Stretcher-Ieveler-opcrators  and  helpers. 

aluminum  industry  ^  603 

Strippers;  printing     42 

Structural-iron  workers,  building  trades  275 

Structural,  ornamental,  and  reinforcing  iron 

workers,  riggers,  and  machine  movers......  275 

Student  activities  pehsonnel.  college  studei^ 

personnel  Worlcers  .'.........^   132 

Student  advisors,  foreign,  college  student 

personnel  workers  h^^....  ,  •  1 33 

Student  financial  aid  personrfel,  college  student / 

personnel  workers.....  132 

Student  housing  officers,  college  stfident 

personnel  workers  «...  ;   133 

Studio  supervisors,  radio  and  television. j  ^95 

Stylists,  motor  vehicl?  and  equipment  . 

manufacturing  654 

Substatipn  operators,  electric  power  686 

Supercalendar  operators,  paper  ^d  allied 

products^  «  «  665 

•Surfers,  ophthalmic  laboratory  technicians   67 

Surgic^  tecMpciani.^  463 

Surveypf^^P^A;:;. ^  _  ^  37g 

See  also: 
Coal  mining... 

Petroleum  and  natural  gas  production  and 

processing  M  590 

Switchboard  operators,  electric  jjowet  ....^684 

Switchers^  petroleum  and  natttral.gas    590 

Synoptic  meteorologists  343 

Systems  analysts.  1O8 

See  also: 

Office  machine  and  computer  manufacturing  660k 

Paper  and  allfca  products  industry  t.....  666 

Systemi  operators,  electric  power.......  685 
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Tablet  testers,  drug  industry  627 

Tabulating  clert:s  \  !   .98 

Tabulating  machine  Operators...^  ^   90 

TailonjSppau'el  ^  609 

Tappers  and  helpers,  see:  Aluminum  industry  603 

Taxicab  driven  315 
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Te^efe,>effr 

•  Q?A'^^^^'v*rsity  teachefs.'.   240- 

 541 

'  iW^^ool  fdachers  208^ 

v^^ic  economists  _  527 

^^C*Sfndergarte'n  and  elementary  schoofteac^ers...  206 

iOjiCusic  543 

''  Secondary  school  tcadhers  208 

.    Singing  \  .v^  545 

"  VQcational,'agriculture  581 

Teaching  occupati<Jns  206 

Technical  illustrators,  ue: 
Aircraft,  missile,  and  spacecraft  manufacturing  597 

Electronics  manufacturing  631 

Technical  secretaries.   94 

Technical-stenographers...    J^S 

Technical  writers  571 

See  also:  Electronic^  manufacturing  63 1 

Technicians,  broadcasting  ^.  370 

Technicians,  denjal  laboratory  ;  441 

Technicians,  en^ecring  and  science  373 

Technicians/  medifcal  record*....,.  461 

Technicians,  television  and  radio  scpvice*.  425 

Telegraphers,  telephoners<  and  tower  operators,  , 

railroad   303 

Telephone  and  PBX  installers  and  repairers. >  386 

Telephone  craft  occupations  383 

Tclephpn'e -industry  ^  :  701 

Tolcphone  installers  \   387 

Te'lephone  line  and  cable  splicers  ...^.^  '..-385 

Telephone  oj>erators  ^  [  202 

Telephone  repairers.....'.  387 

Telephonersr  railroad....   303  ^ 

Televisipn  and  radio  service  technicians. ...»  425 

Television  announcers  569 

Television  broadcasting  occupations  ^  694 

Tellers,  banking  „  113 

Terrazzo  workers;;^  building  trades   263 

Testing  technicians,  ^pcr  and  allied  products  (Axl  ^ 

Therapeutic  dietitians  i  485 

Therapists,  inhalation  ;  467 

Tlferapists,  occupational  t  ^.  476 

Therapists,  physical  ...J..*;?.....^..;..,  1:  479 

Therapy  and  rehabilitation  occupations  476 

Therapy  astistaiiu,  occgupational  477 

Third,  assistJto't^  engineers,  see:  Merchant  ^marine 

officers  ,  ;  290 

Third  helpers,  iron^and  stefel  6^4 . 

Third  mates,  see:  Merchant  marine  officcn  289 

Thread  trimmers  and  cteanen,  apparel  609 

Ticket  ag cpts,  air  transportation  I.,  ^  287 

Ticket  sellers,  see:  Cashiers   84 

Tile  roofers,  building  trader  >.  272 

Tilescttcrs,  building  trades.  :  263 

Timber  cruisers,  logging  ,../.*  ,  650 
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Time  buytp^.see.  Advertising  workers.^.^...... 

Tinners^  electronics  manufaciuriitg  i  632 

 577 

  35 


Tobacco  farmers 

TooNand-die  makers.....^.  

See  also: 
Aircraft,  missile,  and  spacecraft 

ifianfufacturin^  !.....  597 

Office  machine  and  computer  manufec luring  ^61 

Tool  designer^,  see:  Mech^jcal  technicians  375 

Tool  pushers,  see:  Petroleum  and  natural  gas 

production  and  pr^ejsing  -  i  \.  590 

Toolmakers,  eIey:tronics  nfanufacturing  631 

Tawer  operators,  railroad....'.   303 

•  Tracers,  see:  Drafters  3^72 

Tractor  operators*,  see:  Coal  mmmg  •   585  * 

Track*  workenr.  railroad  *  \.  304 


Traffic  controllers,  air  route*. 


279 


"it*" 

Traffic  controllers,  airport....!   279^ 

Tcaffic  managers,  indtHtrial  :  ^   137 

Traffi?  managers,  radio  ^nd  television  695 

Transcribii}g ^nachine  operators,  5^^.*  Typists  I..  101 

.Transit  clerks,  see:  Bank  clerks!.....'  1 10 

Transmission  ^nd  dfttnbution  occupations,  \ 

elfectric  power  i...r..  685 

Tranknitter  technicians,  radib  anii  teievision.L   370" 

Transportatfoiv  activities  ,  i. 27| 

*  Xi^sfx^ station,  communication,  and  public  I 

♦^tilives  ^76 

Tre^ters,  see:      *  *       .  \     \  * 

Petroleum  and  natural  gas  i...  590 

Petroleum  refining  --^  -  (^670 

Treatment  plant 'operators,  wastewater   75 

Trimmer  saw  operators,  lumber  mills  651 

59 
609 
190 


Trimmers,  forge  shop  

Trimmers,  hand,  apparel  ^   

Troopers,  see:  State  police  officers  ...^  

Trouble  locators,  telephone    „  383 

^Trouble  shooters,  elecKic  power .7...  686 

Truck  lubricators,  see:  Trucking  industry  7G5 

Trljck  mechanic  helpers,  see:  Trug^ng  industry...  705 

Truck  mechanics  :   705 

See  also:  Trucking  industry  704 

Truck  mcchajiics  anrf  bus  mechanics  *,   All 

Truckdriver^helpersV  .*  ..:  ^...,....?!  705 

Tru'ckdrivers,  see:      *  '  •  . 

Baking  industry  622 

Coal  mining-industry.  :  586 

Drug  industry  ..628 

Electronics  manufacturing  632 

Petroleum  refining   670 

Truckdrivers,  local  .'.  3l0 

Truckdpvers,  long-distance  :  3 1 1 

Trucking  industry  :  704 

Tube  benders,  aircraft,  missile,  and* spacecraft  597 

Tumbler  operators^. foundries  »  ^  636 
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Tune-up  mechanics,  see.  Automobile  mechanics..  395 

Turbine  operators,  electric  power  ^...i^^..^-  383 

Type  inspectors,  office  machine  and  computer 

manufacturing  *  661 

Typesetters,  hand,  printing,       Printing  and  ' 

publishing  *  .y.'......*...^  39 

Typ^tter  perforator  operators  ..♦^  673 

Typesetting  machine  operators,  printing   39 

Typists  /  V  

U      '       '  ^ 
'  *    »  -  *  * 

Underwriters,  insurance  v-^^*  1^0 

See  also:  Insurance  industry  :  -,..7S9 

University  librarians  214 

University  teachers  «  210 

Uphblsterers,  stftf.'  Furniture  uphplsterers   61- 

Upsetters,  forge  shop  59 

Ur^an  geographers  -   500^ 

Urban  planners  151 

Utility  hands,  see: 

Merchant  marine  industry../!  691 

Merchant  marine  sailors .:  .294 

Varitypists   101 

Vending  machine  mechanics.*  429 

Vending  nfachine  route  drivers  237 

'Veterinarians  452 

See  also: 

« 

Agriculture  -  ^  580 

Life  scientists  «  '  351 

Video-control  teohnicia^is,  television  *370 

-Video  recording  technicians,  television   370- 

Vocational  agriculture  teachers,  5^;  Agriculture.  581 
Vocational  coujiselors,  see:  Employment 

counselors  ^  513 

^Vocational  nurses,  licensed  472 

Vocariologists,  see:  Geologfsts^  *          339 " 

w  '  . ; 

Wage-hour  ccynpliance  officers   195 

Waiter^  and  waitresses   1 70 

Wa^h  bqx  attendants,  see:  Coal  mining  586 

WasherSy  see':  Truck«g  industry  V.   705.. 

Waste  disposal  workers,  ator^^  ener^  618 

Waste  treatment  engineers  and  technicians,  see: 

Petroleum  refining  670 

Waste-treatment  operators,  atomif  energy   618 

WastcNyater  treatment  plant  operators   75 

Watch  engineers,  electric  power  *684 

Watch  repairers  ^  432 

WatchmaJcers  j..  432 

Waterproof  workers,  see:  Roofers  272 
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fidt  aho:  *  ^  -  ,  - 

/Aircraft,  mSsile.  and  spacecraft  .  .  • 

■  / .    manufactiffing!  .\...t....!;  597 

/ ^    Aluminum  mausiry  ^  504 

'  *    Electronics  fe*^ufactujang:  632 

f    Welders,  mainten^ffce  ^  77 

Welders,  ship......  „s.f'  ^   77 

Welding  fnachine  operators..'  ,   78 

Well  pullers,  pctrolttini  and  natural  gas  590 

Wheat  fawners.  ^  577 

•  Whole^e  aftd  retail  trade  \  708 

Wholesale  trade  saJe«Workers.^  240 

Window  clerks,  postal  clerks.......  91 

/  Window  service  technicians,  postal  clerks   91 

Wipers,  see:  •  * 

Merchant  marine  i^^ustry    691 

Merchant  marine  sailors   293 


Wire  di^w  opefators,  aluminimj  "  ^„  603 

Wire  drawers,  iron  .and  steel  :  647 

'Wood  paiicmniakers,  foundry  occupations   24 

Writers,  technical  571 


X-ray  technologists,  medical  ;466 

Y     •  * 

Yard  brake  operatotf^  railroad   296* 

Yard  couplers/helpers  296 

Yarder  engineers,  logging...   650  - 

Young  adult  services  librarians.  213 

Zoologists,  see:  Life  sciemists  ^  ;.  352 
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All  sections  of  the 
Handbook  are  available  as 
reprints. 

If  alNyou  need  rs 
information  on  a  single  or  a  ■ 
few  occupations  you  han  choose 
one  of  155- reprints  to  get  it  * 
inexpensively.     '  * 


You  tnay  order  your 
reprints  from  the  nearest 
regional-office  of  the  Bureau  ^ 
of  Labor  Statistics  listed  below. 

•  A  complete  list  of, 
reprints  begins  onfpe  folfowing 
page.  ,      '  • 


1603  JFK  Federal  Bldg.  Suite  3400,1515  Breadw^y  2nd  floes'.  555  Griffin  Sq  Bldg 
Boston,  Mass.  02203  "    New  York,  N.Y.  10036.,.      Dallas,  Tex.  75202 


9th  floor.  Federal 
Office  Bldg. 
230  South  Dearborn  St. 
Chicago.  111.  60604 


911  Walnut  St. 
Kansas  City:  Mo.  64106 

P.O.  W  13309  ' 
PhiladeljAia,  Pa.  19101 


1371  Peaj±tree  St.  NE 
Atlanta, ^Ga.  30309 
450  Golden  Gate  Ave. 
San  Frandsco.  Calif.  94102 


nOrder'  Form 

'Please  send  the  following  reprint(s)from  the  Occupational  Outlook  Handbook. 


Name 


Reprint  #     Quantity  PHce 


Street  Address 


City  State  Zip  ^  Total  Amount 

j  ^  Make  checks  payable  to  the  Superintendent  of  Documents. 


J  - 


:  I 


(NOTE  There  is  a  minimu/n  charge  of  SI  for  each  mail  order.  A  discount  of  25  percent 
\vill  be  allowed  on  purchases  of  400  or  more  copies  of  a  single  reprint  wheiLjnailed  to  a 
single  address.) 
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1 875- 1       Tomorrow's  Jobs 


icrntt 


35 


INDUSTRIAL  PRODUCTION  AND  RELATED  OCCUPATIONS 


1875-2 


1875-3 


1875-4 


l«75-5 


1875-6 
1875-7 
1875-8 
1^75-9 
1875^10 

1875-11 


35 


35 


35 


35 


Foundry  Occupauons 

Coremakers.  Moldcrs.  Patternmakers 
Machmmg  Occupations 

All-round  Machmists.  Instrument  Makers 
,      .(Mechanical).  Ma<ihine  Tool  Operators.  Set-up 
Workers i Machine  Tools).  Too!  and- Die 
Makers 

Pnnting  and  Publishing   

Bookbinders.  Composing  Room  Occupations. 
Elccirotypcrs  and  Stcrcotypcrs.  Lithographic 
Occupations.  Photocngravers.  Pnnfing  Press 
Operators  And  Assistants 

Factory  Production  Occupations  

'Assemblers.  Elcctroplatcrs.  Inspectors.  Power 
Truck  Operators,  Production  Painters 
*  Automobile  Painters  (See  Mechanics  and  * 
Repairers) 

Blacksmiths .  ^. ..  *  

Blue-CoUar  Worker -Supervisors   

Boilerrpaking  Occupa'tioifs   35 

Forge  Shop  Occupations  ^  35 

Furniture  Upholsterers  r     35 

•Miillwnghis  (See  Mechanics  and  RepairersS;  

Motion  Picture  E?rojectionisis   35 

•Ophthalmic  Laboratory  Technicians  (SS^  HeaiSi  ^ 
Occupations)*''  "       ^  ^ 

S^hotographic  Laboratory  Workers  (&c  At%, 
Design,  and  Communications- Related 
Occupations)  .. 

Stationary  Engineers.  Boiler  Tenders,.*:/ ..^l  ^4  35 

'Waste  Wat^r  Treatment  Plant  Operators  „.  35 

WekJers..^'  *  ,  35 

'\ 

OFHCE  OCCUPATIONS 

B<^kkeeping  Workers.  Office  Machine  Operators. .  35 

,  Cashiers  .  .   35 

Collection  Workers   35 

File  Clerks  !  ! .   35. 

•Hotel  From  Office  Clerks  (See  Industry  Section-, 

Hotels)  \ 
•Posul  Clerks  (See  Industry  Section— PosUl 
Service). 

ftecepUdnists      35 

Sftipping  and  Receiving  Clerks,  Stock  Clerks   35 

Sutistical  Clerks   35 

Secretaries.  Stenographers,  Typists  J!^.*:...,   3'5 

Computer  and  Related  Occupations..  ...^  «...  35 

Computer  Operating  Personnel.  Programmers. 
Systems  Analysa 

Banking  Occupations     35 

Bank  Clerks.  Qank  Tellers,  Bank  Officers 
Insurance  Occupations   35  ' 


1875- 12 
1875-ia 
1875-14 


1875*15 
1875-16 
1875-17 
1875-18 


1875-h9 
J 875  20 
1875-21 
1875-22 
1875-23 


1875-24 


1875-25 


So 


-1875-26' 
1875-27 

1875-28 
1875-29 
1875-30 

1875-31 
1875-32 
1875-33 

1875-34 


fner 

'*  icnttx) 

Claim  Representatives.  Underwriter^.  Actuaries, 

Insurance  Agents  and  Brokers  * 

Accountants  V       ^   •  _ 

Advertising.  Markeung ^eseanjh.  Public  Relations 

Workers  ^  

Buyers     

City  Managers  ^ 

Crwiit  Managers   

•Hotel  Managers  and  Assistant^  (See  Industry 

Section— Motets)  ^ 

Mustnal  Traffic  Managers.  Purchasing  A^nts   35 

La^frye^s'.  ^   35 

Personnel  and  Labor  ReUtions  Workers,  College  ' 

Student  Personnel  Workers   35 

Urban  Planners  j...    35 


55 

35 
35 
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35 


SERVICE  OCCUPATIONS 


1875-35 


Building  Custodians  35 

•Hotel  Housekeepers  and  Assistants  (See  Industry 
Section— Hotels) 

Pest  Controllers  ^    35 

Bartenders,' Cooks  and  Qiefs.  Waiters  and 

,  Waitresses^  «  ^   35 

Dtriipg  Room  Attendants  and  Dishwashers,  Food" 

^      Counter  Workers   35 

Meatcutters  „  ^   35 

Barbers.  Cosmetologists   35 

•BelHiops  and  Bell  Captains  (See  Industry 
Section— Hotels) 

Funeral  Directors  and  Embal'mer^..   35 

Private  Household  Workers../,...*   35 

FBI  Special  Agents   35 

Firefighters.*.  '  ,  '   35 

Guards  r.   35^ 

*>olice  Officers,  State  Police  Officers-  ^  35 

Health  and  Regulatory  Inspcctors^Constniction 
Inspectors.  Occupational  Safety  a^d  Health 

^  Workers   35 

^Postal  Mail  Carriers  (See  Industry 'Section— Postal 
Service) 

•Telephone  Operators  (See  Mechanics  and 
Repairers) 

EDUCATlOr/  AND  RELATED  OCCUPATIONS 

1875-48     Teachers   35 

Kindergarten  and  E[emenUfy  School,  Secondary 
School^  College  and  University  ; 

1875-49     Library  Occupations   35 

Librarians.  Library  Technicians  and  Assistants 

SALES  OCCUPATIONS 


1875-36 
1875-37 

j87Sr38 

1^7^39 
I875-40V 

I87i-4L 
1^875-42 
1875-43 
1875-44 
1875-45 
1875-46 
187S-47 


875-50' 


•Automobile  Parts  Counter  Workers  (See 

Mechanics  and  Repairers) 
Automobile  Salesworkers  


35 
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1875-51 
1875-52 
1875-53 

I8J5-54 
1875-55 
1875-56 


'Automobile  Service  Advisers  (See  Mechanics  and 
Repairers) 

*Gasolme  Service  Sution  Attendants  (See 

Mechanics  and  Repairers) 
•Insurance  Ajents  and  Brokers  (See  Office 

Occupatkms) 

Manufacturers*  Salesworkers  „   35 


Real  Estate  Sal  coworkers  and  Brokers  

Retail  Trade  Salesworkers,. .    .  .  \ 

•Route  Drivers  (See  Transportation  Occupations) 

Securities  Salesworkers  

Wholesale  Trade  SalesworkersT.   

Modeb,  ^  .?   


CCWSTRUCrteN  OCCUPATIONS 


4875-57 
1875-58 

1875-59 
1875-60 
1875-61 
1875-62 
1875-6$ 
1875-64 


1875-65 
1875-66 
1875-67 
1875-68 


315 
35 

»35 
35 
35 


35 


Asbestos  and  Insulation  Workers.  ... 
Br^cklayersrSionemi^soQi^  ,Marble  SetierSj  Tile  . 

Setters,  Terrazzo  y^orkeir   . 

C^rpentf  rs.  Painters  and  Paperhangers.  Glaziers 

Ceijient  Masons.  Lathers.  Plasterers..  .*.  

Construction  Laborers   ^  

Drywall  Ir&talleis  and  Finishers ....  7!   ^  

Electricians  <  Construction)  -  

Elevator  Constructors.  Structural.  Ornamental,  and 
Reinforcing  Ironworkers,  Riggers;  Machine 

Movers  -  «   35 

Floor  Covering  Installers —   35 

Operating  Engineers. .„   35 

Plumbers  and  Pipefitters*.   35 

Roofers.  Sheet-meul  Workers   35 


TfeANSPORTATlON  OCCUPATIONS 

1 875-69     civil  AviaUon  Occupations   35 

Air  Traffic  Controllers,  Airplane  Mechanics. 
Airplane  Pilots.  Flight  Attendants. 
Reservation,  Ticket,  and  Passenger  Agents 

1875-70     Merchant  Marine   35 

Merchant^anne  Officers.  Merchant  Manne 
Sailors 

1875-71     Railroad  .Occupations   35 

Brake  Operators,  Conductors,  Locomotive 
Engineer*,  Shop  Trades,  Signal  Department    -  ^ 
Workers,  Station  Agents,  Telegraphers. 
^>  Telephqners,  Tower  Operators.  Track  Workers 

1875-72     Driving  Qccupatiomc  -   35 

Intercity  B^sdriVers,  Loca)  Transit  Busdrivers, 
Local  Truckdrivers,  Long  Distance 
*    '    '^ruckdriverSr  Route  Drivers.  Taxicab  Drivers 
1875-73     Parking  AttendanU  *   35 

SC\BfiT\F\C  AND  TECHNICAL  OCCUPATIONS 

I875-V4     Consentjition  Occupations   35 

Foresters.  Forestry  Technicians.  Range 
*  Managers.  Soil  Conservationists 

1875-75  ^Engincffs  r.'....:.   35 

Aerospace.  Agricultural.  Biomedical.  Ceramic, 
Chemical,  Civil,  Electrical.  Industrial. 
*  Mechanical,  MeiaJlurgical.  Mining^,  Petroledm 

1875-76     Environmenul  Scientists   35 

Geologists.  Geophyiicists,  Meteorologisu. 
Oceanographers  '  • 

*  1875-77     Life  Science  Occupations.   35 

Biochemists.  Life  Scientists,  Soil  ScientisU 

1875-78     Mathematici  Occupations   35 

Mathenuticians.  Sutistician4 

1875-79     Physical  ScientisU..-.   35 

•  .5- 
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Astronomen,  (Tbemists,  Food  Scientists, 
^  Phystctsts 
1 875-SO     D^fters,  Engineenng  and  Scicoce  Jccbi6cians. 

•  Surveyors.  a  «   35 

•BroaiJcasi  Technicians  {Sec  Industry  Section- 
Radio  and  TV  broadcasting)  \ 

MECHANICS  AND  REPAIRERS 

1875-81     Telephone  OccupaDOtts   35 

Telephone  Qraft  Occupations.  C^trai  Office 
.  /  Craft  Occupations,  Central  Office  Equipment 

Initallers.  Unc  Installers  and  Ca^>le  Splicers. 

Telephone  and  PBX* Installers  add  Repairers. 

Telephone  Operators 

1875-^*    Automobile  Service  Occupauons  —   35 

Atitomobile  Body  Repairers.  Automobile  - 

Mechanics.  Truck  apd  Bus  Mechanics^ 

Automobile  Service  Advisers.  Automobile 

Paru  Couniejr,  Workers.  Gasoline  Service 

Sution  Atttfrvdants.  Automobile  Painters 
1J875-83     Air-eonditioning.  Refrigerauon.  "and  Heating  ^ 

Mechanics  ^   35 

1875-B4     Appliance  Repairers^  35 

1-875-85     Boat-Motor  Mechanics.  Motorcycle  Mechanics     .  35 

1875-86     Bowling-Pin-Machine  Mechanics   35 

1875-87     Buiibess  Machine  Repairers.  Computer  Service 

Techniptans  ^...^   35 

1875-88     Diesel  Mechanics'  35 

1875-89     Electric  Sign  Repairers   35 

1 87i-90     Farm  Equipment  Mechanics  35 

1875-91     Maintenance  Electricians.  lndu$trial*Machinciy 

Repairers,  Millwrights'.  :   35 

1 875-92  7  histrument  Repairers   35 

1875-93     Jewelers.  Witch  Repairers   35 

1875-94     Locksmiths   35 

1 875-95     Piano  and  Organ  Tuners  and  Repairers   35 

1875-96     Shoe  Repairers   35 

1875-97     Televisiorf  and  Radio' Service  Technicians   35 

1 875-98     Vending  Machine  Mechanics  35 

HEALTH  OCCUPATIONS 

1875-99"  Chiropractors   35 

1875-100  Optometrists,  Opiometric  Assistants   35 

1875-101    Dental  Occupations....!  35 

Dentisu,  Dental  Assistants,  Dental  Hygienists, 
Dental  Laboratory  Technicians 

1875-102   Physicians.  Osteopathic  Physicians   35 

1875-103   Podiatrists  «  ~   35  . 

1875-104   Veterinarians  ......^  ^   35 

1 875-105   Medical  Technologist,  Technician,  and  Assistant 

Occupations......    3$ 

Electrocardiograph  Technicians.  * 
Electroencephalograph ic  TecAntciani^  Medical 
Assistants.  Medical  Laboratory  Workers.        *  » 
Operating  Room  Technicians.  Radiologic  (X- 
ray)  Technologists,  Respiratory  Therapy 
Workers  *  ^ 

1875-106  Nursing  Occupations  *  35 

Registered  Nurses,  Licensed  Practical^Nurses, 
Nursing  Aides,  Orderites.  and  Atiem(apts 

1875-107   Therapy  and  Rehabilitation  Occupation*,   35 

Occupational  TherapisU,  Occupational  Therapy 
Astistanu,  Physical  TherapisU,  Physical 
Therapist  Assistants  and  Aides.  Speech 
'   X.   ^Pathologists  arKi  Audiologists 
1875-108   Dietitians  !  —   35- 
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1 875-109    Dispensing  Opt»cum.  OphihaJmic  Liboralory 

Technicuns  3 
1875110   HeaJih  Services  AdmimsiTdtors 
1 875- 1  1 1    McdicaJ  Record  Admmistniiors.  Medical  Record 

#       Tcchmcians  and  Cleris  i< 
I875.H2    Pharmactsis  *  35 

•SOCIAL  SCIENTISTS  " 
1875113 


Anthropologtsu.  Economists.  Geographers, 

Htstoruins.  Political  Scientists..  Soaok^tsts 
Psychologists  .  ^ 


I875-Ii4 

SOCIAL  SERVICE  OCCLPa'tiONS 
Counschng  Occupations 


18*75-115 


1875-116 


1875.117 
1875-1  18 
1875119 


ART 


School  Counselors.  Employment  Counselors. 
Rehabiliution  Counselors.  Collegc^jretw:^ 
Planning  and  Placement  Counselors 
Clergy  *  ^ 

Protesunt  Ministers.  Rabbis.  Rbman  Catholic 

Pnesls  ♦  ^ 

•Cooperative  Extension  Workers  (See  Industt)- 

Section— Agnculture ) 
Hony  Economists 
Recreation  Workers  - 

?ocial  Workers.  Social  Service  Aides  .  ^ 


r.-7r-35 


35 


I875.I2I 
1875-122 
1875-123 
1875-124 
I875-I2-5 


§IGN.  AND  COMMLNICATIONS  RELATED 
OCCUfATIQNS 

1875-120    Performing  Arts 

•  Actors  and  Actresses.  Dancers.  Musicians. 
Singers 
Architects  .    '  ^ 
Commercial  Artists  * 
Display  Workers  . 
Floral  Designers  ^4 
Industrial  Designers    js. '  . 
1875-126'  Intenor  Designers  » 
1-875-127    Landscape  Architects. 
j875-128    Photographers.  Photographic  Laboratory 
*Vf  Occupations 

1875-129  ,New<ipaper  Reporters.  Technical  Writer? 
.1875-130  Interpreters. 

/  •Radio  and  TV  Announcers  (See  Industry 

/  Sccuon— Radio  and  TV  Broadcasting)  ^ 

SOME  MAJOR  INDUSTRIES  AND  THEIR  OCCUPATIONS 

'     r875-l3I    Agnculture     .  *  ;, 

Cooperative  Extension  Service  Workers 


35 


35 
35 
35 


35 


35 
35 
35 
35 
35 
35 
35 

35 
35 
35 


35 
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1875-132    CoalMmtng   A*35 

1^5133    Petroleum  ^  Natuiil  Gas  Pi^uctkm 

f*r«^ns-  PetroJeum  Rcfinmg .  ..^  J,  35 

III:':  It  Spacecraft  Manufacturing...."  35 

Aluminum  Manufacturing.   ^   35 

1875-136   Apparel  Manufacturing".   35 

1875-137    Atomic  Elicrgy  Field   *  ic 

1875-138   Bakwg  Industry  

I8l[5-139   DojxManufacturing.  .'J""7.  Z 35 

1875-140    ElcctronlcrMaaufactunng  ...f/.fri.l"..  .1.....  35 

:        •Foufidries  (See  Indu=«nal  Production  and  Related  • 

T  Occupations)  

I875.U1    Industrial  Chemical  Industry  .      ^ • 35 

1875-m    Ifon  and  SteeUndustry:  .    ..   ./   35 

If^Mll   ^-^Wng  and  Lumber  Milllndustry  ^     .      ^"  35 
.  ^^^'""^^       Equipment  Manufactunng  ..     .  35 

18/5-145   Office  Machine  and  Computer  Manufacturing   35- 

1875-146    Paper  and  Allied'Producis  Industry   •   35 

•PnntiTwg  and  Publishing  (See  industrial  Producuon 

anoRelated  Occupations) 
•Civil  Aviation  (See  Transportation  Occupations) 

1875.147  ,  Electric  Power  Industry   ,  35* 

,  Powerplant  Occupations.  Transmission  and 
Distnbution  Occupauons,  Customer  Servite 
Occupations 
•.Merchant  Marine  (See  Transportatjop. 
Occupations) 

1875-148    Radio  and  TV  Broadcasting  Industry   35 

^  Radio  and«TV  Announcers.  Broadcast 

Technicians 
•Railroads  (See  Transportation  Occupations) 
•Telephone  (See  Mechanics  and  Repairers) 

1875-149   TiTiKking  Industry   35 

1875-150  J^esiaurant  Industry   3^ 

1875-151    Retail  Food  Store  Industry   35 

•Banking  (Sec  Office  Occupations) 
'f         •Insurance  (See  Office  Occupations) 

1875-152    Hotel  Occupations   35  ' 

Bellhops  and, Bell  CapUins.  Front  Office  Clerks. 
Housekeepers  and  Assistants.  Managers  and 
Assistants 

1875-153    Laundry  and'Orycleaning  Plants...!.  :   35 

187^154   Government  "Occupations   45 

Feaeral  Civilian  Employment.  State  and  Local  ^  r 
Governments^  Armed  Forces 

1875-155    Postal  S<;rvice  ;   35 

Pbstal  Clerks.  Postal  Mail  Carriere 
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The  Bureau  of  Labor 
Statistics  issues  a  variety  of  p>ubli 
cations  that  provide  infofrnation 
on  empfpyment.  unemploy- 
ment occupatiQpal,trends. 
^^^eamtngs,  and  other  labor  force 
''^^'devercSpments.  Those  which 
nx3y  be  useful  to  HarxJbooK 
'  *  readers  pre  listed  below. 

Al'  rnatenals  except  the^ 
peric>dicals  fr\ay  be  ordered 
through  the'Bureau's  regiorx3l  ► 
offices  listed  below  or  directly 
from  the  Superintendent  of 
Docurpents,  U  S  Government 
Printing  Office,  Washington. 
D.C.  20401  Make  check  or 
money  order  payable  to  ti;^9 
'    ^Superintendent  of  Documents. 
Periodicals  must  be  ordered 
diffectfy  from  the  Supennte,ndent 
*  of  Documents.  Pnees  are 
subject  to  change  ^  ♦ 

V  Addresses  of  Regional  OfffQes 

U  S  Deportnnent  of  Labor.  Bureau  of 

Labor  Statistics 
Suite  3400. 1515  Broodway.  ' 

NewYorfc  NY  10036 
1371  PeachTree  St.  NE.  Atlanta  Go 

30309  ^ 
911  Walnut  St.  Kansas  Cify,  Mo. 

<)4106 

1603  JFK  Federal  Office  Bidg. 

Boston.  Mass,  0^203 
230  South  Dearborn  St .  Chicago.  Ill 

60604  ' 
4S0  Golden  Qote  Ave ,  Box  36017. 

§an  Francisco.  Calif  ^4102 
PO  Box  13309  Philadelphia.  Pa 

19101 

555  Griffin  Square  B\dg ,  Dallas.  Tex 
75%02      •      '      •  ' 

,  Periodicais 
OCCUPATIONAL  OUTLOOK  QUAR-  • 
TERLY.  >4  00  for  four  issues  dunng  the 
school  year.  S5  QQ.foreign.  single 
.  copy.  G1 30  (See  order  form  on  back 
'cover )  The  Quarterly  is  designed  to 
keep  readers  up  to  date  on  the  re- 
sults^f'new  research  on  occi5)Da- 
tons  and  Industrials  It  also  contains 
articles  coveringT q  variety  of  other 
subjects  of  interest  to  counselors 


'.and  students.  If  corrplements  the 
OccupcrfkWJl  Outlook  Handbook. 
Post  issues  hove  included  articles  on 
job  prospects  for  college  grodt^- 
ates.  young  workers  and  the  wage- 
hour  lav/,  arxj  sumrr^  jobs  for 
students.  . 

MONTHLY  LABOR  REVIEW.  $20.00  a 
year  S25.00  foreiga  single  copy, 
$240  Articles  on  employment, 
labor  force,  wages,  pnces.  pro- 
ductivity, unit  labor  costs,  collective' 
bargoimrg.  workers  sotisfactm 
social  irxjicotors.  and  labor  devel- 
opments abroad.  Regular  feotures 
ncludd  a  review  of  developments 
(0  irxjustrial  relatior^.  significant 
court  decisk:)ns  in  labor  cases, 
book  reviews,  and  current  labor 
statistics. 

EMPLOYMENT  AND  EARNINGS. 

Monthly  $24  00  a  year;  $3000. 
foreign:  single  copy  $2,70.  Cucrent 
data  for  the  United  States  as  a 
wtK>fe.  for  individual  States,  and 
for  more  than  200  local  areos  on 
employment,  hourt  eomirgs.  arxj 
labor  turr>ov^..  *  ' 

OtherMleffed  fHibHcations 
SPECIAL  L^OR  FORCE  ^ftEPORTS. 

Irregular  Free  Based  on  special 
surveys  conducted  several  times' a 
year,  these  reports  present  statistics 
and  analyses  of  selected  charac- 
-t^eristiospf  the  labor  force,  such  as 
educationol  attainment,  employ- 
ment of  school  dropouts  and 
recenVhigh  school  graduates, 
work  experience  durirg  the  year. 
ongi  rnarital  and  family  status. 
AREA  WAGE  SURVEYS.  Prices  vary. 
These  reports  include^data  on 
dverage  earnings  and- employ-, 
«ment  in  selected  occupations  and 
in  major  irxjuStries  and  Jabor 
.  market  areas  Weekly  v^orkjng  hours 
for  some  groups  of  workers  and 
customary  practices  regarding 
pensions,  vocations,  holidoys.  and 
sick  leave  also  are  reported.  A  list 
of  surveys  is  inducted  in  the  Directory 
of  Area  Wage  Surveys.  vMidn  may 
•be  obtained  free  from  the'Bureau 
of  Labor  Statistics. 


UNION  WAGE  RATES.  Annual 
bulietins  and  releases.  Prices  vary. 
Statistics  ori  nrurbmum  wage  sdbJes 
and  maximum  hours  of  v/ork  at 
strdightrtime  rates  for  crties  of 
^.0001rtK3bitants  or  more  ore 
presented  for  the  printirg.  corv 
structioa  and  \oCq\  truckirg  irv 
dustries  in  70  cities,  and  fortt>e 
k>cal  transit  industiy  In  67  cities.  ^ 
Biennial  surveys  of  grocery  store 
efTployees4n  70  crties  cover  vvoge 
rotes  orxJ-strgight-time  hours,  in 
odditioa  quorterty  releoses  on 
surveys  in  sever)  nrx3pr  builcfing 
trades  in  105  cities  cover  overoges 
and  increases  in  wage  scales  by 
trode.  ond  woge  trends  for  the 
irdustry  as  o  v^de. 

Visual  old 

LOOKING  AHEAD  TO  A  CAREER, 

SIO  A  set  of  35  mm.  2x2  inch  color 
slides  thot  ^escribes  the  occupo- 
tional  pomposition  of  today's  work 
force  orxj  the  chor^ges  expected 
"through  1<?85.  An  9ccomponying 
booklet  4xploins  each  slide.  Sold 
only  by  BLS  regional  offices. 
The  series  grophicolly  shov/s: ' 
.*  —Current  employjr»erT|  by  occupa- 
tion and  irWustry. 
— Relds  of  work  which  ore  especiolly 

promising.         -  ' 
—Changing  chorocteristics'of  the 
^     workforce.  \ 
MafHng  list 
^     Frorri  time  to  time,  the  Bureau 
issues  bulletins  that  give  detailed 
informotion  on  monpower  require-  - 
ments  in  o  porticulor  field.  Persorjs 
vAx)  wish  to  be  placed  on  o 
moiling  list  to  receive  onrKXjnce- 
rreots  of  new  publications  ond 
releoses  summqrizicig  the  results 
of  new  studies  should^erKf.o  * 
request  with  their  addresses.^o  v 
U  S.  Deportment  of  Lobor.  Bureau  of 
Lobor  Stotistics  Washington. 
D.C.  20212.  . 
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